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MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�­�µ�¦�•�´�•

�®�´�ª�…�v�° �Á�¦�º�É�°�Š �®�œ�v�µ

�­�u�ª�œ�š�¸�É1 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤DEFINITION E-1/1- E-1/16

�­�u�ª�œ�š�¸�É2 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ (SCOPE OF WORK) E-2/1–E-2/2

�­�u�ª�œ�š�¸�É3 �¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

3-1 MAIN DISTRIBUTION BOARD E-3-1/1–E-3-1/18

3-2 PANEL BOARD, SAFETY SWITCH, E-3-2/1- E-3-2/2
CIRCUIT BREAKER BOX

3-3 �¦�³�•�•�„�¦�³�‹�µ�¥�­�µ�¥�Â�¦�Š�˜�É�Î�µ E-3-3/1–E-3-3/19
(LOW VOLTAGE DISTRIBUTION SYSTEM)

3-4 �¦�³�•�•�˜�u�°�¨�Š�—�·�œ (GROUNDING SYSTEM) E-3-4/1–E-3-4/5

3-5 �Ã�‡�¤�Å�¢�Â�¨�³�Ã�‡�¤�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œE-3-5/1–E-3-5/5

3-6 �­�ª�·�š�•�y�Å�¢ (SWITCH), �ž�¨�´�Ë�„ (RECEPTACLE) E-3-6/1

3-7 �¦�³�•�•FIRE ALARM SYSTEM E-3-7/1- E-3-7/18

3-8 �¦�³�•�•�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�Å�¢�¢�q�µ�˜�u�°�Á�œ�º�É�°�Š  (UPS) (DATA CENTER) E-3-8/1–E-3-8/7

3-9 �°�»�ž�„�¦�–�ySurge Protection Devices�­�Î�µ�®�¦�´�•�¦�³�•�•�­�º�É�°�­�µ�¦E-3-9/1- E-3-9/7

3-10 BUS DUCT E-3-10/1-E-3-10/2

3-11 �Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ �Â�¨�³SOUND PROOF E-3-11/1-E-3-11/11
(EMERGENCY GENERATOR)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�­�µ�¦�•�´�•(�˜�u�°)

�®�´�ª�…�v�° �Á�¦�º�É�°�Š �®�œ�v�µ

�­�u�ª�œ�š�¸�É4 �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING, TEST, SPARE PART,E-4/1–E-4/10
GUARANTEE & SERVICE�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦

�­�u�ª�œ�š�¸�É5 �¦�µ�¥�„�µ�¦�°�»�ž�„�¦�–�y�ª�´�­�—�» �Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�vE-5/1–E-5/14

�­�u�ª�œ�š�¸�É6 �£�µ�‡�Ÿ�œ�ª�„

A ELECTRICAL DEATIL
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1. �¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž(GENERAL  SPECIFICATION)

1-1 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤(DEFINITION)

1-1.1 "�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š" �®�¤�µ�¥�™�¹�Š�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�š�¸�É�Å�—�v�¨�Š�œ�µ�¤�Ä�œ�­�´�•�•�µ
1-1.2 "�ª�·�«�ª�„�¦" �®�¤�µ�¥�™�¹�Š�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•�®�¦�º�°�ª�·�«�ª�„�¦�Ÿ�¼�v�Å�—�v�¦�´�•�¤�°�•�°�Î�µ�œ�µ�‹�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
1-1.3 "�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ" �®�¤�µ�¥�™�¹�Š�ª�·�«�ª�„�¦�®�¦�º�°�œ�µ�¥�•�u�µ�Š�Ÿ�¼�v�Å�—�v�¦�´�•�¤�°�•�°�Î�µ�œ�µ�‹�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�®�v�š�Î�µ�®�œ�v�µ�š�¸�É

�‡�ª�•�‡�»�¤�„�µ�¦�—�Î�µ�Á�œ�·�œ�Š�µ�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—
1-1.4 "�Ÿ�¼�v�¦�´�•�‹�v�µ�Š" �®�¤�µ�¥�™�¹�Š�œ�·�˜�·�•�»�‡�‡�¨�Â�¨�³�˜�´�ª�Â�š�œ�®�¦�º�°�¨�¼�„�‹�v�µ�Š�…�°�Š�œ�·�˜�·�•�»�‡�‡�¨�š�¸�É�¨�Š�œ�µ�¤�Á�ž�}�œ�‡�¼�u�­�´�•�•�µ�„�´�•

�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦
1-1.5 "�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ" �®�¤�µ�¥�™�¹�Š�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�®�¤�—�š�¸�É�Ä�•�v�ž�¦�³�„�°�•�Ä�œ�„�µ�¦�š�Î�µ�­�´�•�•�µ

�ª�u�µ�‹�v�µ�Š�¦�ª�¤�š�´�Ê�Š�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�¸�É�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�„�v�Å�…�Â�¨�³/�®�¦�º�°�Á�¡�·�É�¤�Á�˜�·�¤�Ã�—�¥�Ÿ�u�µ�œ�‡�ª�µ�¤
�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�v�ª

1-1.6 "�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—"�®�¤�µ�¥�™�¹�Š�…�v�°�‡�ª�µ�¤�š�¸�É�Ä�•�v�„�Î�µ�®�œ�—�Â�¨�³�‡�ª�•�‡�»�¤�Š�µ�œ�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y
�ª�·�›�¸�„�µ�¦�š�Î�µ�Š�µ�œ� �m�¤�º�°�„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�…�v�°�˜�„�¨�Š�˜�u�µ�Š�Ç�š�¸�É�Á�„�¸�É�¥�ª�„�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�š�¸�É�¤�¸�ž�¦�µ�„�’�®�¦�º�°�Å�¤�u�¤�¸
�ž�¦�µ�„�’�Ä�œ�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�­�´�•�•�µ�œ�¸�Ê

1-1.7 "�„�µ�¦�°�œ�»�¤�´�˜�·"�®�¤�µ�¥�™�¹�Š�„�µ�¦�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�¤�¸�°�Î�µ�œ�µ�‹�®�œ�v�µ�š�¸�É
�Ä�œ�„�µ�¦�°�œ�»�¤�´�˜�·

1-2 �…�°�•�Á�…�˜�…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—(SCOPE OFSPECIFICATION)

�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�­�Î�µ�Á�¦�È�‹�¨�»�¨�u�ª�Š�˜�µ�¤�‡�ª�µ�¤�¤�»�u�Š�®�¤�µ�¥�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�¥�u�µ�Š�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�„�¦�–�¸
�š�¸�É�…�v�°�‡�ª�µ�¤�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�¤�¸�…�v�°�…�´�—�Â�¥�v�Š�„�´�•�Â�•�•�®�¦�º�°�Â�˜�„�˜�u�µ�Š�Å�ž�‹�µ�„�Â�•�• �Ä�®�v
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�‹�v�Š�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�Ä�®�v�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�Ä�œ�š�´�œ�š�¸�Ã�—�¥�¦�³�•�»�…�v�°�…�´�—�Â�¥�v�Š�®�¦�º�°�…�v�°
�Â�˜�„�˜�u�µ�Š�Ä�®�v�Á�ž�}�œ�š�¸�É�•�´�—�Á�‹�œ�Â�¨�³�Ä�®�v�™�º�°�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�—�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�®�µ�„�„�¦�³�š�Î�µ�Å�ž�Ÿ�·�—�‹�µ�„�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦

1-3 �Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ

�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�‹�v�µ�Š�Á�®�¤�µ�Á�ž�}�œ�Á�¡�¸�¥�Š�Â�Ÿ�œ�Ÿ�´�Š�Â�¨�³�®�¨�´�„�„�µ�¦�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�˜�µ�¤�‡�ª�µ�¤
�ž�¦�³�­�Š�‡�y�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�š�u�µ�œ�´�Ê�œ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�­�°�•�„�´�•�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�•�•
�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�Â�•�•�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�ž�¦�³�„�°�•�„�´�œ�Å�ž�—�v�ª�¥�„�¦�–�¸�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Â�„�v�Å�…�ž�¦�´�•�ž�¦�»�Š
�Š�µ�œ�•�µ�Š�­�u�ª�œ�‹�µ�„�Â�•�•�Á�—�·�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Á�¡�º�É�°�Ä�®�v�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�™�¼�„�˜�v�°�Š�Å�—�v�‡�»�–�£�µ�¡�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦
�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�Á�¡�º�É�°�„�µ�¦�…�°�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„�ª�·�«�ª�„�¦�„�u�°�œ�„�µ�¦�Â�„�v�Å�…�Â�¨�³�‹�³�˜�v�°�Š
�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-4 �¤�µ�˜�¦�“�µ�œ�Â�¨�³�…�v�°�•�´�Š�‡�´�•(STANDARD AND CODE)

1-4.1 "�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž" �®�¦�º�°"�Á�Š�º�É�°�œ�Å�…�š�´�É�ª�Å�ž" �…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¦�³�„�°�•�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�™�º�°�ª�u�µ
�‡�¦�°�•�‡�¨�»�¤�™�¹�Š�Š�µ�œ�Ä�œ�­�´�•�•�µ�œ�¸�Ê�—�v�ª�¥

1-4.2 �„�¦�–�¸�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�¤�µ�˜�¦�“�µ�œ�š�´�É�ª�Å�ž�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦
�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�°�„�Â�•�•�„�µ�¦�ž�¦�³�„�°�•�„�µ�¦�š�—�­�°�•�Â�¨�³�ª�·�›�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- PEA - PROVINCIAL ELECTRICITY AUTHORITY
- MEA - METROPOLITAN ELECTRICITY AUTHORITY (�ž�m2545)
- NFPA- NATIONAL FIRE PROTECTION ASSOCIATION
- IEC - INTERNATIONAL ELECTRO TECHNICAL COMMISSIONS
- �¤�°�„. - �­�Î�µ�œ�´�„�Š�µ�œ�¤�µ�˜�¦�“�µ�œ�Ÿ�¨�·�˜�£�´�–�”�y�°�»�˜�­�µ�®�„�¦�¦�¤
- �ª�­�š. - �¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�µ�Š�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�ž�¦�³�Á�š�«�Å�š�¥�ž�m 2556

1-4.3 �„�¦�–�¸�š�¸�É�˜�v�°�Š�š�—�­�°�•�‡�»�–�£�µ�¡�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Š�µ�œ�˜�µ�¤�­�´�•�•�µ�œ�¸�Ê�Ä�®�v�š�—�­�°�•�Ä�œ�­�™�µ�•�´�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- �„�¦�¤�ª�·�š�¥�µ�«�µ�­�˜�¦�y�„�¦�š�¦�ª�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�y�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸
- �‡�–�³�ª�·�«�ª�„�¦�¦�¤�«�µ�­�˜�¦�y�‹�»�¯�µ�¨�Š�„�¦�–�y�¤�®�µ�ª�·�š�¥�µ�¨�´�¥
- �­�™�µ�•�´�œ�Á�š�‡�Ã�œ�Ã�¨�¥�¸�¡�¦�³�‹�°�¤�Á�„�¨�v�µ�›�œ�•�»�¦�¸
- �­�™�µ�•�´�œ�°�º�É�œ�Ç�š�¸�É�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�Ã�—�¥�š�´�É�ª�Å�ž�Â�¨�³�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

1-5 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y(MATERIALS AND EQUIPMENT)

1-5.1 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�œ�¸�Ê�‹�³�˜�v�°�Š�Å�—�v�¤�µ�˜�¦�“�µ�œ�˜�µ�¤�š�¸�É�Å�—�v�¦�³�•�»�Å�ª�v�Ä�œ
�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Â�¨�³�Ÿ�¨�·�˜�‹�µ�„�Ã�¦�Š�Š�µ�œ�š�¸�É�¤�¸�•�º�É�°�Á�­�¸�¥�Š�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�…�°�Š�ª�·�«�ª�„�¦

1-5.2 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�Š�µ�œ�˜�·�—�˜�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�¤�¸�‡�»�–�£�µ�¡�—�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�°�µ�¥�»�Ä�•�v�Š�µ�œ
�­�¼�Š�ª�´�­�—�»�š�¸�É�Ä�•�v�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ä�®�¤�u�Å�¤�u�Á�‡�¥�Ä�•�v�Š�µ�œ�®�¦�º�°�™�¼�„�¦�³�Š�´�•�„�µ�¦�Ä�•�v�‹�µ�„�®�œ�u�ª�¥�Š�µ�œ�°�º�É�œ�¤�µ
�„�u�°�œ�Â�¨�³�Å�¤�u�¤�¸�„�µ�¦�•�Î�µ�¦�»�—�•�„�¡�¦�u�°�Š�Ä�—�Ç�Ã�—�¥�Á�Œ�¡�µ�³�°�¥�u�µ�Š�¥�·�É�Š�‹�³�˜�v�°�Š�Å�¤�u�¤�¸�‡�»�–�£�µ�¡�˜�É�Î�µ�„�ª�u�µ�š�¸�É�Å�—�v�„�Î�µ�®�œ�—
�Å�ª�v�„�¦�–�¸�š�¸�É�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�•�Î�µ�¦�»�—�®�¦�º�°�Á�­�¸�¥�®�µ�¥�Ž�¹�É�Š�Á�ž�}�œ�Ÿ�¨�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�®�¦�º�°�š�—�­�°�•
�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Ž�u�°�¤�Â�Ž�¤�®�¦�º�°�Á�ž�¨�¸�É�¥�œ�Ä�®�¤�u�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Ä�•�v�Š�µ�œ�Å�—�v

1-5.3 �Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�¦�³�•�»�•�º�É�°
�Ÿ�¼�v�Ÿ�¨�·�˜�ž�¦�³�Á�š�«�š�¸�É�Ÿ�¨�·�˜�•�º�É�°�š�µ�Š�„�µ�¦�‡�v�µ�Â�¨�³�Â�‡�˜�˜�µ�¨�È�°�„�°�v�µ�Š�°�·�Š�Ã�—�¥�¦�³�•�»�¦�»�u�œ, �…�œ�µ�—�Â�¨�³�…�v�°�„�Î�µ�®�œ�—
�š�µ�Š�Á�š�‡�œ�·�‡�Ä�®�v�•�´�—�Á�‹�œ�Ž�¹�É�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Ã�—�¥�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�£�µ�¥�Ä�˜�v�Á�Š�º�É�°�œ�Å�…�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸
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�„�µ�¦�„�Î�µ�®�œ�—�•�º�É�°�…�°�Š�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�˜�´�Ê�Š�Â�˜�u�­�°�Š�•�º�É�°�…�¹�Ê�œ�Å�ž�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ä�•�v�°�¥�u�µ�Š�Ä�—
�°�¥�u�µ�Š�®�œ�¹�É�Š�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Å�—�v

1-5.4 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•�Â�¨�³�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�œ�Î�µ�¤�µ�Ä�•�v�‹�³�˜�v�°�Š�­�u�Š
�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Â�‡�˜�˜�µ�¨�È�°�„�¡�¦�v�°�¤�š�´�Ê�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�‡�»�–�­�¤�•�´�˜�·�š�¸�É�­�¤�•�¼�¦�–�y�Ä�®�v
�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�„�u�°�œ�œ�Î�µ�Å�ž�­�´�É�Š�Ž�º�Ê�°�®�¦�º�°�Ä�•�v�Š�µ�œ�™�v�µ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�´�É�Š�Ž�º�Ê�°�Â�¨�³/
�®�¦�º�°�œ�Î�µ�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�Å�ž�Ä�•�v�Š�µ�œ�Ã�—�¥�¤�·�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª�ž�¦�µ�„�’�ª�u�µ�ª�´�­�—�»
�®�¦�º�°�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ç�Å�¤�u�™�¼�„�˜�v�°�Š�˜�µ�¤�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�¦�º�Ê�°�™�°�œ�Á�¡�º�É�°�Á�ž�¨�¸�É�¥�œ�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Á�°�Š�š�´�Ê�Š�œ�¸�Ê�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—
�š�¸�É�Ÿ�u�µ�œ�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª�‹�³�Ä�•�v�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�­�Î�µ�®�¦�´�•�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�‹�³
�˜�·�—�˜�´�Ê�Š�˜�u�°�Å�ž

1-5.5 �…�v�°�„�Î�µ�®�œ�—�¦�µ�¥�¨�³�Á�°�¸�¥�—�®�¦�º�°�Â�•�•�š�¸�É�Á�…�¸�¥�œ�Å�ª�v�­�Î�µ�®�¦�´�•�Š�µ�œ�š�¸�É�Å�¤�u�Å�—�v�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�š�»�„�•�œ�·�—�®�¦�º�°�Â�­�—�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�˜�u�°�¥�u�µ�Š�Ä�—�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‡�Î�µ�œ�¹�Š�™�¹�Š�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Â�˜�u�¨�³�•�·�Ê�œ�œ�´�Ê�œ�Ç�Ä�®�v�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y
�Ä�—�Ç�„�È�˜�µ�¤�š�¸�É�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�Â�˜�u�Å�¤�u�Å�—�v�„�Î�µ�®�œ�—�®�¦�º�°�•�¸�Ê�•�u�Š�Å�ª�v�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�˜�u�Å�¤�u�Å�—�v�Â�­�—�Š�Å�ª�v�Ä�œ
�Â�•�•�™�v�µ�‹�Î�µ�Á�ž�}�œ�š�¸�É�‹�³�˜�v�°�Š�Ä�•�v�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�™�¼�„�˜�v�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�°�°�„�Â�•�•
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�¤�µ�Ä�®�v�Ã�—�¥�˜�¨�°�—

1-5.6 �Á�‡�¦�º�É�°�Š�¤�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�Â�¨�³�Á�‡�¦�º�É�°�Š�•�u�ª�¥�Ÿ�u�°�œ�Â�¦�Š�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µ�¤�µ�Ä�•�v�Ä�œ�Š�µ�œ�œ�¸�Ê�˜�v�°�Š�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡
�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�Â�¨�³�Á�ž�}�œ�•�œ�·�—�š�¸�É�Á�®�¤�µ�³�­�¤�¦�ª�¤�š�´�Ê�Š�˜�v�°�Š�¤�¸�‹�Î�µ�œ�ª�œ�Á�¡�¸�¥�Š�¡�°�„�´�•�ž�¦�·�¤�µ�–�Š�µ�œ�š�´�Ê�Š�œ�¸�Ê
�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�¤�¸�­�·�š�›�·�Í�š�¸�É�‹�³�…�°�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�®�¦�º�°�Á�¡�·�É�¤�‹�Î�µ�œ�ª�œ�Ä�®�v�Á�®�¤�µ�³�­�¤�¦�ª�¤�š�´�Ê�Š
�˜�v�°�Š�¤�¸�‹�Î�µ�œ�ª�œ�Á�¡�¸�¥�Š�¡�°�„�´�•�ž�¦�·�¤�µ�–�Š�µ�œ�š�´�Ê�Š�œ�¸�Ê�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�¤�¸�­�·�š�›�·�Í�š�¸�É�‹�³�…�°�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�®�¦�º�°�Á�¡�·�É�¤�Á�˜�·�¤�‹�Î�µ�œ�ª�œ�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�„�µ�¦�Ä�•�v�Š�µ�œ

1-6 �„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—

1-6.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�­�°�•�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�˜�u�µ�Š�Ç�‹�œ�Â�œ�u�Ä�‹�ª�u�µ�Á�…�v�µ�Ä�‹�™�¹�Š�…�v�°�„�Î�µ�®�œ�—
�Â�¨�³�Á�Š�º�É�°�œ�Å�…�˜�u�µ�Š�Ç�°�¥�u�µ�Š�•�´�—�Á�‹�œ

1-6.2 �Á�¤�º�É�°�¤�¸�…�v�°�­�Š�­�´�¥�…�´�—�Â�¥�v�Š�®�¦�º�°�…�v�°�Ÿ�·�—�¡�¨�µ�—�¦�³�®�ª�u�µ�Š�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�˜�u�µ�Š�Ç�Ä�®�v
�­�°�•�™�µ�¤�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ã�—�¥�˜�¦�Š�Â�¨�³�„�µ�¦�˜�¸�‡�ª�µ�¤�Ä�œ�…�v�°�…�´�—�Â�¥�v�Š�Ä�—�Ç�Ä�®�v�˜�¸�‡�ª�µ�¤�Å�ž�Ä�œ�Â�œ�ª�š�µ�Š�š�¸�É
�—�¸�„�ª�u�µ�™�¼�„�˜�v�°�Š�„�ª�u�µ�„�µ�¦�Ä�•�v�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸�„�ª�u�µ�Â�¨�³�‡�¦�•�™�v�ª�œ�„�ª�u�µ

1-6.3 �„�µ�¦�‡�¨�µ�—�Á�‡�¨�º�É�°�œ�„�µ�¦�˜�„�®�¨�u�œ�®�¦�º�°�‡�ª�µ�¤�Ÿ�·�—�¡�¨�µ�—�°�º�É�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�Â�•�•�Â�ž�¨�œ�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—�‹�³�˜�v�°�Š�™�º�°�ª�u�µ�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�‹�³�˜�·�—�˜�u�°�­�°�•�™�µ�¤�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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�Á�¡�º�É�°�•�¸�Ê�Â�‹�Š�Â�„�v�Å�…�Â�•�•�Â�ž�¨�œ�Ä�®�v�™�¼�„�˜�v�°�Š�„�u�°�œ�š�¸�É�‹�³�¨�Š�¤�º�°�š�Î�µ�„�µ�¦�„�u�°�­�¦�v�µ�Š�®�¦�º�°�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•
�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�š�´�Ê�Š�œ�¸�Ê�®�µ�„�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�ž�¦�´�•�ž�¦�»�Š�Š�µ�œ�•�µ�Š�­�u�ª�œ�‹�µ�„�Â�•�•�š�¸�É�Å�—�v�Â�­�—�Š�Å�ª�v�Ã�—�¥�š�¸�É�Á�®�È�œ�ª�u�µ
�Á�ž�}�œ�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�š�¸�É�š�¸�É�‹�³�š�Î�µ�Ä�®�v�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�™�¼�„�˜�v�°�Š�Å�—�v�‡�»�–�£�µ�¡�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�Â�¨�v�ª�Ÿ�¼�v�¦�´�•
�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤

1-6.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�«�¹�„�¬�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�µ�„�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�¡�¦�v�°�¤�Ç�„�´�œ
�Å�ž�„�´�•�Â�•�•�š�µ�Š�ª�·�«�ª�„�¦�¦�¤�Á�‡�¦�º�É�°�Š�„�¨(�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Â�¨�³�­�»�…�µ�£�·�•�µ�¨) �Â�¨�³
�¦�³�•�•�Å�¢�¢�q�µ�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�­�¤�°

1-7 �Â�Ÿ�œ�Š�µ�œ�Â�¨�³�¦�µ�¥�Š�µ�œ�‡�ª�µ�¤�‡�º�•�®�œ�v�µ�…�°�Š�Š�µ�œ(WORKING SCHEDULE AND PROGRESS REPORT)

1-7.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�„�Î�µ�®�œ�—�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¦�³�„�°�•�„�µ�¦�ž�¦�³�­�µ�œ�Š�µ�œ�š�´�Ê�Š�š�µ�Š�—�v�µ�œ
�•�u�µ�Š�„�µ�¦�…�œ�­�u�Š�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�Â�¨�v�ª�Á�­�¦�È�‹�Â�˜�u�¨�³�…�´�Ê�œ�˜�°�œ�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�°�»�ž�­�¦�¦�‡�Â�¨�³�‡�ª�µ�¤
�¨�u�µ�•�v�µ�˜�u�µ�Š�Ç�°�´�œ�°�µ�‹�Á�ž�}�œ�Ÿ�¨�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�˜�u�°�„�µ�¦�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�…�°�Š�Š�µ�œ�š�´�Ê�Š�®�¤�—�­�u�Š�˜�u�°
�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�ž�}�œ�¦�³�¥�³�Ç�„�µ�¦�‹�´�—�š�Î�µ�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�œ�¸�Ê�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦
�ž�¦�´�•�ž�¦�»�Š�Ä�®�v�š�´�œ�­�¤�´�¥�­�°�—�‡�¨�v�°�Š�„�´�•�Â�Ÿ�œ�Š�µ�œ�„�u�°�­�¦�v�µ�Š�°�¥�¼�u�Á�­�¤�°

1-7.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�Â�Ÿ�œ�Š�µ�œ�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�¦�µ�¥�Š�µ�œ�‡�ª�µ�¤�‡�º�•�®�œ�v�µ�…�°�Š
�Š�µ�œ�š�»�„�Ç�Á�—�º�°�œ�˜�u�°�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‡�œ�¨�³1 �•�»�—�Ä�œ�Á�ª�¨�µ�š�¸�É�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
�‹�œ�„�ª�u�µ�Š�µ�œ�‹�³�Â�¨�v�ª�Á�­�¦�È�‹

1-7.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�‹�v�Š�‹�Î�µ�œ�ª�œ�ª�·�«�ª�„�¦�•�u�µ�Š�Â�¨�³�¡�œ�´�„�Š�µ�œ�°�º�É�œ�Ç�š�¸�É�‹�³�Á�…�v�µ�š�Î�µ�Š�µ�œ�Ä�œ�­�™�µ�œ�š�¸�É�Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�š�¦�µ�•�Á�¡�º�É�°�…�°�°�œ�»�•�µ�˜�„�u�°�œ�Á�…�v�µ�š�Î�µ�Š�µ�œ�°�¥�u�µ�Š�œ�v�°�¥1�ª�´�œ�„�u�°�œ�š�Î�µ�Š�µ�œ

1-7.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�š�Î�µ�Â�Ÿ�œ�Š�µ�œ�„�µ�¦�š�Î�µ�¦�µ�¥�Š�µ�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�º�É�œ�Ç�˜�µ�¤�š�¸�É�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�„�Î�µ�®�œ�—�Ä�®�v

1-8 �Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š(SHOP DRAWING)

1-8.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�Á�˜�¦�¸�¥�¤Shop Drawings�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É
�‹�³�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�®�¦�º�°�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�Š�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°
�„�µ�¦�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�•�·�Ê�œ�Ã�—�¥�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�ª�´�—�­�™�µ�œ�š�¸�É�‹�¦�·�Š�Á�š�¸�¥�•�„�´�•�Â�•�•�Â�ž�¨�œ�„�u�°�­�¦�v�µ�Š
�Á�¡�º�É�°�œ�Î�µ�…�v�°�¤�¼�¨�¤�µ�Ä�•�v�Ä�œ�„�µ�¦�š�Î�µ�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�Ä�œ�„�µ�¦�­�u�Š�Â�•�•
�Â�ž�¨�œ�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�‹�³�˜�v�°�Š�Å�¤�u�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�Ä�—�Ç�‹�µ�„�Ã�¦�Š�Š�µ�œ�‹�œ�„�ª�u�µ�‹�³�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-8.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�‹�´�—�Á�¦�¸�¥�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�»�„�•�œ�·�—�š�¸�É
�‹�Î�µ�Á�ž�}�œ�®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�®�È�œ�ª�u�µ�‹�Î�µ�Á�ž�}�œ�Á�­�œ�°�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ã�—�¥�˜�v�°�Š�¤�¸�ª�·�«�ª�„�¦
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v�™�¼�„�˜�v�°�Š�˜�µ�¤�‡�ª�µ�¤
�˜�v�°�Š�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�¡�¦�v�°�¤�š�´�Ê�Š�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�Â�¨�³�¨�Š�ª�´�œ�š�¸�É
�„�Î�µ�„�´�•�•�œ�Â�•�•�š�¸�É�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�š�»�„�Â�Ÿ�u�œ�‹�Î�µ�œ�ª�œ5 �•�»�—�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Å�¤�u
�œ�v�°�¥�„�ª�u�µ15 �ª�´�œ�Ã�—�¥�ª�·�«�ª�„�¦�‹�³�˜�¦�ª�‹�­�°�•�Â�¨�³�Â�‹�v�Š�˜�u�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�£�µ�¥�Ä�œ7 �ª�´�œ�®�µ�„�¤�·�Å�—�v�¦�´�•�„�µ�¦
�°�œ�»�¤�´�˜�·�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�„�v�Å�…�Â�¨�³�­�u�Š�Ä�®�v�Ä�®�¤�u�£�µ�¥�Ä�œ7�ª�´�œ�®�¨�´�Š�‹�µ�„�š�¸�É�Å�—�v�¦�´�•�Â�‹�v�Š

1-8.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�«�¹�„�¬�µ�š�Î�µ�‡�ª�µ�¤�Á�…�v�µ�Ä�‹�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�•�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�•�•�˜�„�Â�˜�u�Š�£�µ�¥�Ä�œ�Â�¨�³
�Â�•�•�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�ž�¦�³�„�°�•�„�´�œ�¦�ª�¤�š�´�Ê�Š�˜�¦�ª�‹�­�°�•�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Á�¡�º�É�°�Ä�®�v�„�µ�¦
�‹�´�—�š�Î�µ�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�ž�}�œ�Å�ž�Ã�—�¥�™�¼�„�˜�v�°�Š�Â�¨�³�Å�¤�u�Á�„�·�—�°�»�ž�­�¦�¦�‡�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�°�º�É�œ�Ç�‹�œ
�Á�ž�}�œ�­�µ�Á�®�˜�»�Ä�®�v�„�Î�µ�®�œ�—�„�µ�¦�…�°�Š�Ã�‡�¦�Š�„�µ�¦�˜�v�°�Š�¨�u�µ�•�v�µ

1-8.4 �Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�Â�­�—�ŠPLANVIEW,  ELEVATION  VIEW�Â�¨�³
SECTION�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Â�¨�³�¤�¸�¤�µ�˜�¦�µ�­�u�ª�œ�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�Î�µ�®�œ�—�Ã�—�¥�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—
�„�µ�¦�˜�·�—�˜�´�Ê�Š�„�µ�¦�ž�¦�³�„�°�•�„�µ�¦�Á�­�¦�·�¤�„�µ�¦�­�¦�v�µ�Š�„�µ�¦�¥�¹�—�‹�´�•�…�œ�µ�—�…�°�Š�•�·�Ê�œ�­�u�ª�œ�˜�u�µ�Š�Ç�˜�¨�°�—�‹�œ
�Â�­�—�Š�„�µ�¦�­�´�¤�¡�´�œ�›�y�„�´�•�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¤�¸�°�Î�µ�œ�µ�‹�Â�¨�³�®�œ�v�µ�š�¸�É�­�´�É�Š�„�µ�¦�Ä�®�v
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Â�•�•�…�¥�µ�¥�Â�­�—�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�…�°�Š�Š�µ�œ�¦�³�•�•�š�¸�É�Á�®�È�œ�‹�Î�µ�Á�ž�}�œ�Á�¡�·�É�¤�Á�˜�·�¤
�Å�—�v�Â�¨�³�Ä�œ�„�¦�–�¸�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�˜�„�˜�u�µ�Š�Å�ž�‹�µ�„�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�­�µ�¦�•�´�•�¦�µ�¥�„�µ�¦�š�¸�É�Â�˜�„�˜�u�µ�Š�Â�¨�³�Ä�­�u�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�­�—�Š�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�„�Î�µ�„�´�•�š�»�„
�‡�¦�´�Ê�Š�¡�¦�v�°�¤�š�´�Ê�Š�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�Â�¨�³�¨�Š�ª�´�œ�š�¸�É�Ä�œ�„�µ�¦�Â�„�v�Å�…�‡�¦�´�Ê�Š�œ�´�Ê�œ�„�Î�µ�„�´�•

1-8.5 �Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�µ�¤�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�¸�É�Ÿ�u�µ�œ�„�µ�¦
�°�œ�»�¤�´�˜�·�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�Š�µ�œ�­�u�ª�œ�Ä�—�„�È�˜�µ�¤�š�¸�É�„�¦�³�š�Î�µ�Å�ž�„�u�°�œ�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�Ä�®�v�™�º�°
�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ã�—�¥�ª�·�«�ª�„�¦�­�Š�ª�œ�­�·�š�›�·�Í�š�¸�É�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�¡�·�É�¤�Á�˜�·�¤�Š�µ�œ
�•�µ�Š�­�u�ª�œ�Â�¨�³/�®�¦�º�°�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Š�µ�œ�­�u�ª�œ�š�¸�É�Å�—�v�˜�·�—�˜�´�Ê�Š�Å�ž�Â�¨�v�ª�Ä�®�v�­�°�—�‡�¨�v�°�Š�„�´�•�Â�•�•
�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�°�°�„�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-8.6 �ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Å�¤�u�Ä�•�u�Á�ž�}�œ�•�»�‡�‡�¨�š�¸�É�š�Î�µ�®�œ�v�µ�š�¸�É�˜�¦�ª�‹�Â�•�•�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�µ�¦�°�œ�»�¤�´�˜�·Shop
Drawings�Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Ä�œ�…�´�Ê�œ�˜�°�œ�˜�u�°�Å�ž�Å�—�v�„�µ�¦�°�œ�»�¤�´�˜�·�œ�¸�Ê�‹�³�Å�¤�u�š�Î�µ�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¡�v�œ�­�£�µ�¡
�‹�µ�„�„�µ�¦�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�•�¦�·�„�µ�¦�˜�u�µ�Š�Ç�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�Á�­�¦�È�‹�˜�¦�Š�„�´�•�‹�»�—�ž�¦�³�­�Š�‡�y�…�°�Š
�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�Â�•�•�Â�ž�¨�œ
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1-8.7 �„�µ�¦�°�œ�»�¤�´�˜�·�¦�¼�ž�Â�•�•�Â�¨�³�Á�°�„�­�µ�¦�˜�u�µ�Š�Ç�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�˜�v�°�Š�Å�¤�u�™�º�°�ª�u�µ�Á�ž�}�œ�„�µ�¦
�˜�¦�ª�‹�š�¸�É�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Š�µ�œ�˜�u�µ�Š�Ç�š�¸�É�Å�—�v�„�¦�³�š�Î�µ�¨�Š�Å�ž�„�È�¥�´�Š�‡�Š�™�º�°�ª�u�µ�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�š�´�Ê�Š�­�·�Ê�œ�®�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�˜�¦�ª�‹�¡�•�…�v�°�Ÿ�·�—�¡�¨�µ�—�Ä�œ�£�µ�¥�®�¨�´�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�„�v�Å�…�Ä�®�¤�u�Ä�®�v
�™�¼�„�˜�v�°�Š

1-9 �Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š(REPRODUCIBLE  AS  BUILT  DRAWING)

�Ä�œ�¦�³�®�ª�u�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�Â�•�•�˜�µ�¤�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�¦�ª�¤�š�´�Ê�Š�„�µ�¦�Â�„�v�Å�…�°�º�É�œ�Ç�š�¸�É�ž�¦�µ�„�’�Ä�œ�Š�µ�œ�¦�³�®�ª�u�µ�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ã�—�¥�¤�¸�¤�µ�˜�¦�µ�­�u�ª�œ1:100�­�Î�µ�®�¦�´�•
�Â�•�•�Â�ž�¨�œ�Â�¨�³�Ä�•�v�¤�µ�˜�¦�µ�­�u�ª�œ1:25�­�Î�µ�®�¦�´�•�Â�•�•�…�¥�µ�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�Î�µ�œ�ª�œ1�•�»�—�Á�­�œ�°�˜�u�°�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�Á�ž�}�œ�¦�³�¥�³�Ç�®�¦�º�°�š�»�„�‡�¦�´�Ê�Š�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�¦�v�°�Š�…�°�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ�­�u�Š
�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ä�®�v�Á�­�¦�È�‹�„�u�°�œ�„�µ�¦�ž�l�—� �q�µ�Á�¡�—�µ�œ�„�µ�¦�„�u�°�Ÿ�œ�´�Š�ž�l�—�®�¦�º�°�™�¤�—�·�œ�Â�¨�³
�£�µ�¥�®�¨�´�Š�‹�µ�„�š�¸�É�Š�µ�œ�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�¦�³�•�•�Â�¨�v�ª�Á�­�¦�È�‹�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�š�¸�É�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�‡�ª�µ�¤
�™�¼�„�˜�v�°�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�¨�³�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Å�—�v�˜�¦�ª�‹�­�°�•�Â�¨�v�ª�—�´�Š�„�¨�u�µ�ª�¦�ª�¤�™�¹�ŠOPERATION AND
MAINTENANCE  MANUAL�š�¸�É�Ä�®�vENGINEERING DATA�Â�¨�³PART  LIST�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ
�¦�³�•�•�š�»�„�•�·�Ê�œ�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�‹�Î�µ�œ�ª�œ4�•�»�—�¡�¦�v�°�¤�š�´�Ê�Š�˜�v�œ�Œ�•�´�•�…�°�Š�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ

1-10 �„�µ�¦�Â�„�v�Å�…�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�ª�´�­�—�»�°�»�ž�„�¦�–�y

1-10.1 �„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�š�¸�É�Ÿ�·�—�Å�ž�‹�µ�„�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�°�´�œ
�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Ä�œ�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�®�¦�º�°�—�v�ª�¥�Á�®�˜�»�°�º�É�œ�Ä�—�„�È�˜�µ�¤�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Â�‹�v�Š�Ä�®�v�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�¦�´�•�š�¦�µ�•�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�‡�ª�µ�¤�Á�®�È�œ�•�°�•�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦

1-10.2 �Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¨�·�˜�£�´�–�”�y�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�¨�´�„�¬�–�³�‡�»�–�­�¤�•�´�˜�·�°�´�œ�Á�ž�}�œ�Á�®�˜�»�Ä�®�v�°�»�ž�„�¦�–�y�¦�µ�¥�„�µ�¦�š�¸�É
�„�Î�µ�®�œ�—�Å�ª�v�Á�„�·�—�‡�ª�µ�¤�Å�¤�u�Á�®�¤�µ�³�­�¤�®�¦�º�°�Å�¤�u�š�Î�µ�Š�µ�œ�Ã�—�¥�™�¼�„�˜�v�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Å�¤�u�Á�¡�·�„�Á�Œ�¥�¨�³�Á�¨�¥�š�¸�É
�‹�³�Â�‹�v�Š�…�°�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�»�¤�Š�µ�œ�Ä�œ�„�µ�¦�Â�„�v�Å�…�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Ä�®�v�™�¼�„�˜�v�°�Š�Ã�—�¥�•�¸�Ê�Â�‹�Š�Â�­�—�Š
�®�¨�´�„�“�µ�œ�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�¤�·�Œ�³�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�°�µ�‹�‹�³
�Á�„�·�—�…�¹�Ê�œ�Â�˜�u�Á�¡�¸�¥�Š�Ÿ�¼�v�Á�—�¸�¥�ª

1-10.3 �‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�¡�·�É�¤�…�¹�Ê�œ�Ä�œ�„�¦�–�¸�—�´�Š�„�¨�u�µ�ª�…�v�µ�Š�˜�v�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ



�­�n�ª�œ�š�¸�É1 E-1/7

�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�o�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

REVISION……………
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC01.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT
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1-10.4 �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�Â�„�v�Å�…�Â�¨�³�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³/ �®�¦�º�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³/�®�¦�º�°�¤�¸
�Â�•�•�Â�„�v�Å�…�Â�¨�³�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³/ �®�¦�º�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�u�°�œ�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�ž�’�·�•�´�˜�·�Š�µ�œ
�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�™�¹�Š�Ÿ�¨�„�¦�³�š�•�˜�u�°�Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�š�¸�É�°�µ�‹�—�Î�µ�Á�œ�·�œ�„�µ�¦�Å�ž
�Â�¨�v�ª�¡�¦�v�°�¤�š�´�Ê�Š�Â�‹�v�Š�Ÿ�¨�—�´�Š�„�¨�u�µ�ª(�®�µ�„�¤�¸) �Ä�®�v�ª�·�«�ª�„�¦�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�š�´�œ�š�¸
�¤�·�Œ�³�œ�´�Ê�œ�Ÿ�¨�„�¦�³�š�•�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�‹�³�Á�ž�}�œ�£�µ�¦�³�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-10.5 �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�Â�„�v�Å�…�®�¦�º�°�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�‹�µ�„�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�˜�·�—�˜�´�Ê�Š
�¦�³�•�•�Á�®�¤�µ�³�­�¤�„�´�•�­�£�µ�¡�®�¦�º�°�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Â�¨�³/�®�¦�º�°�Á�ž�}�œ�„�µ�¦�Â�„�v�Å�…�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—
�ž�¨�¸�„�¥�u�°�¥�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�µ�¤�µ�¦�™�‹�´�—�š�Î�µ�Á�ž�}�œ�Â�•�•SHOP DRAWING�Á�­�œ�°�Á�¡�º�É�°�„�µ�¦�°�œ�»�¤�´�˜�·�Â�¨�³
�˜�·�—�˜�´�Ê�Š�˜�u�°�Å�ž�Å�—�v

1-11 �Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�Á�œ�º�É�°�Š�˜�u�°�­�·�É�Š�„�u�°�­�¦�v�µ�Š

1-11.1 - �Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ�Â�¨�³�•�·�Ê�œ�­�u�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�‡�µ�œ
�„�Î�µ�Â�¡�Š�¡�º�Ê�œ�‡�°�œ�„�¦�¸�˜�®�¦�º�°�­�·�É�Š�„�u�°�­�¦�v�µ�Š�°�º�É�œ�Ç�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Â�¨�³
�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�˜�u�µ�Š�Ç�‹�³�Ÿ�u�µ�œ�Â�¨�³�‹�´�—�Á�˜�¦�¸�¥�¤�ª�µ�Š�š�u�°�ž�¨�°�„(SLEEVE)�®�¦�º�°
�„�¦�°�•�Ã�¨�®�³�­�¸�É�Á�®�¨�¸�É�¥�¤(BLOCK  OUT)�Ã�—�¥�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�Ä�œ�„�µ�¦�ª�µ�Š
�š�u�°�ž�¨�°�„�Â�¨�³�„�¦�°�•�­�¸�É�Á�®�¨�¸�É�¥�¤�­�Î�µ�®�¦�´�•�•�u�°�Š�˜�u�µ�Š�Ç�š�¸�É�˜�v�°�Š�„�µ�¦�Å�ª�v�„�u�°�œ�š�¸�É�Š�µ�œ�„�u�°�­�¦�v�µ�Š�‹�³�Å�ž�™�¹�Š

- �Š�µ�œ�š�u�°�˜�u�µ�Š�Ç�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�•�¦�·�Á�ª�–�¡�º�Ê�œ�š�¸�ÉCARPARK,�Ž�»�v�¤�®�¨�´�Š�‡�µ�Â�¨�³�•�¦�·�Á�ª�–�š�¸�É�Š�µ�œ
�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�„�Î�µ�®�œ�—�Ä�®�v�š�µ�­�¸�­�°�—�‡�¨�v�°�Š�„�´�•�Š�µ�œ�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ
�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�µ�­�¸�Ä�®�v�š�´�Ê�Š�®�¤�—

1-11.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�l�—�•�u�°�Š�š�u�°�Â�¨�³�•�u�°�Š�Á�ž�l�—�˜�u�µ�Š�Ç�Ž�¹�É�Š�š�µ�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�Á�˜�¦�¸�¥�¤�Å�ª�v�Ä�®�v
�­�Î�µ�®�¦�´�•�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Š�µ�œ�¦�³�•�•�®�¨�´�Š�‹�µ�„�Å�—�v�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Â�¨�³�š�u�°�š�µ�Š�Š�µ�œ�¦�³�•�•
�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�l�—�•�u�°�Š�—�´�Š�„�¨�u�µ�ª�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�˜�µ�¤�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤
�Š�µ�œ�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�°�»�ž�„�¦�–�y�Â�¨�³�š�u�°�š�µ�Š�„�´�•�Ã�‡�¦�Š�­�¦�v�µ�Š�„�´�•�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�š�¸�É�Á�ž�}�œ�Ÿ�œ�´�Š�„�´�œ�Å�¢
�˜�v�°�Š�°�»�—�Â�œ�u�œ�—�v�ª�¥�ª�´�­�—�»�š�¸�É�­�µ�¤�µ�¦�™�š�œ�Å�¢�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š

1-11.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Â�¨�³�°�»�ž�„�¦�–�y�¦�°�Š�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�Á�‡�¦�º�É�°�Š�‹�´�„�¦�Â�¨�³�°�»�ž�„�¦�–�y
�˜�u�µ�Š�Ç�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Â�¨�³�Ä�®�v�¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�­�µ�¤�µ�¦�™�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�Â�¨�³�š�œ�„�µ�¦
�­�´�É�œ�­�³�Á�š�º�°�œ�…�–�³�Á�ž�l�—�Ä�•�v�Š�µ�œ�Å�—�v�Á�ž�}�œ�°�¥�u�µ�Š�—�¸�Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š
�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�¨�³�˜�v�°�Š�‹�´�—�š�Î�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�­�œ�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¡�¦�v�°�¤
�Ä�®�v�…�v�°�¤�¼�¨�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�u�µ�Š�Ç�…�°�Š�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Á�•�u�œ�…�œ�µ�—�œ�Ê�Î�µ�®�œ�´�„�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�Â�„�u
�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�°�µ�‡�µ�¦�š�¦�µ�•�¨�u�ª�Š�®�œ�v�µ�„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ
10�ª�´�œ�„�µ�¦�Ä�®�v�…�v�°�¤�¼�¨�Ÿ�·�—�¡�¨�µ�—�®�¦�º�°�Å�¤�u�‡�¦�•�™�v�ª�œ�°�´�œ�„�u�°�Ä�®�v�Á�„�·�—�Ÿ�¨�Á�­�¸�¥�®�µ�¥�®�¦�º�°�‡�ª�µ�¤�¨�u�µ�•�v�µ
�…�°�Š�Š�µ�œ�„�u�°�­�¦�v�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�š�´�Ê�Š�®�¤�—(�Š�µ�œ�Â�š�u�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Á�‡�¦�º�É�°�Š�‹�´�—�š�Î�µ�Ã�—�¥�Ÿ�¼�v�¦�´�•�Á�®�¤�µ�°�µ�‡�µ�¦�“�µ�œ�®�¤�v�°�Â�ž�¨�Š, MDB, GEN�Á�š�u�µ�œ�´�Ê�œ)

1-11.4 �Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Ä�—�Ç�®�v�µ�¤�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�´�—�®�¦�º�°�Á�‹�µ�³�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�®�¦�º�°
�­�u�ª�œ�˜�„�Â�˜�u�Š�…�°�Š�°�µ�‡�µ�¦�„�u�°�œ�š�¸�É�‹�³�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ

1-11.5 �Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�·�Å�—�v�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�Ÿ�u�µ�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�Å�ª�v�®�¦�º�°�„�Î�µ�®�œ�—�Å�ª�v�Ÿ�·�—�š�¸�É�Â�¨�³�˜�v�°�Š
�š�Î�µ�„�µ�¦�Á�‹�µ�³�®�¦�º�°�˜�„�Â�˜�u�Š�­�·�É�Š�„�u�°�­�¦�v�µ�Š�Ä�®�¤�u�Å�¤�u�ª�u�µ�„�¦�–�¸�Ä�—�Ç�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°
�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�­�u�ª�œ�œ�¸�Ê�š�´�Ê�Š�®�¤�—

1-11.6 �­�Î�µ�®�¦�´�•�š�u�°�ž�¨�°�„(SLEEVE)�œ�´�Ê�œ�Ä�®�v�Ä�•�v�š�u�°�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(GALVANIZED STEEL
PIPE) SCHEDULE  40�®�¦�º�°BS 1387 CLASS M�Ã�—�¥�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š
�£�µ�¥�Ä�œ�Ä�®�•�u�„�ª�u�µ�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�œ�°�„�…�°�Š�š�u�°�Â�¨�³�š�Î�µ�„�µ�¦�ž�l�—�•�u�°�Š�ª�u�µ�Š�š�¸�É�š�u�°�„�¨�¤
(SLEEVE)�—�v�ª�¥�ª�´�­�—�»�š�œ�Å�¢�°�¥�u�µ�Š�œ�v�°�¥2�•�´�É�ª�Ã�¤�Š

1-11.7 �š�u�°�˜�u�µ�Š�Ç�š�¸�É�Ÿ�u�µ�œ�Ÿ�œ�´�Š�Â�¨�³�¡�º�Ê�œ�š�¸�É�„�´�œ�œ�Ê�Î�µ�Ž�¹�¤�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�®�v�„�´�œ�œ�Ê�Î�µ�Ž�¹�¤

1-11.8 �Á�¤�º�É�°�¤�¸�š�u�°�˜�u�µ�Š�Ç�š�¸�É�Ã�Ÿ�¨�u�®�¦�º�°�š�³�¨�»�Ÿ�u�µ�œ� �µ�Ÿ�œ�´�Š�¡�º�Ê�œ�®�¦�º�°�Â�Ÿ�Š�„�´�Ê�œ�®�v�°�Š�š�¸�É�¤�°�Š�Á�®�È�œ�‹�³�˜�v�°�Š�°�»�—
�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�š�u�°�®�¦�º�°�°�»�ž�„�¦�–�y�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�˜�v�°�Š�‡�¦�°�•�—�v�ª�¥Escutcheons�š�¸�É�š�Î�µ
�—�v�ª�¥�Â�Ÿ�u�œ�Á�®�¨�È�„�•�»�•�Ã�‡�¦�Á�¤�¸�¥�¤�®�¦�º�°�š�µ�­�¸�Ä�®�v�Á�…�v�µ�„�´�•�¡�º�Ê�œ�Ÿ�·�ª�•�¦�·�Á�ª�–�œ�´�Ê�œ�Ç �Ã�—�¥�Ä�®�v�¤�¸�…�œ�µ�—�Ä�®�•�u
�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�ž�l�—�•�u�°�Š�¦�°�•�Ç�š�u�°�Å�—�v�°�¥�u�µ�Š�¤�·�—�•�·�—�Â�¨�³�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª�˜�v�°�Š�Â�¨�—�¼�­�ª�¥�Š�µ�¤
�Á�¦�¸�¥�•�¦�v�°�¥�ž�¦�µ�«�‹�µ�„�¦�°�¥�•�Î�µ�¦�»�—�Ä�—�Ç

1-11.9 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µACCESS  DOOR�®�¦�º�°�•�u�°�Š�š�µ�Š�Á�…�v�µ�™�¹�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�Â�¨�³�°�»�ž�„�¦�–�y
�Á�¡�º�É�°�Ä�®�v�š�Î�µ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Å�—�v�Ã�—�¥�­�³�—�ª�„

1-11.10 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�š�Î�µ�„�µ�¦�…�»�—�—�·�œ�Â�¨�³�˜�„�Â�˜�u�Š�—�·�œ�®�¨�´�Š�‹�µ�„�„�µ�¦
�…�»�—�Ä�œ�Š�µ�œ�Á�„�¸�É�¥�ª�„�´�•�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦

1-11.11 �Š�µ�œ�š�u�°�¦�v�°�¥�­�µ�¥�š�¸�É�ž�¦�µ�„�‘�°�¥�¼�u�•�œ�Ÿ�œ�´�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ�„�µ�¦� �{�Š�Ÿ�œ�´�Š�š�´�Ê�Š�®�¤�—�Å�¤�u�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�¨�°�¥

1-12. �„�µ�¦�ž�¦�³�­�µ�œ�Š�µ�œ�¦�u�ª�¤�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç

1-12.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�—�Î�µ�Á�œ�·�œ�Å�ž�Ã�—�¥�Á�¦�¸�¥�•�¦�v�°�¥
�Â�¨�³�˜�µ�¤�Â�Ÿ�œ�Š�µ�œ�š�¸�É�š�µ�Š�Ã�‡�¦�Š�„�µ�¦�„�Î�µ�®�œ�—�Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�Ä�œ�„�µ�¦�Ä�®�v�…�v�°�¤�¼�¨�Â�¨�³
�‡�ª�µ�¤�­�³�—�ª�„�˜�u�µ�Š�Ç�Â�„�u�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-12.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�Ä�œ�„�µ�¦�„�Î�µ�®�œ�—�Â�Ÿ�œ�Š�µ�œ�Â�¨�³�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�˜�u�µ�Š�Ç�Ä�®�v
�­�°�—�‡�¨�v�°�Š�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�µ�¥�°�º�É�œ�Ç �„�µ�¦�Å�¤�u�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�š�Î�µ�Ä�®�v�Á�„�·�—
�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�¹�Ê�œ�„�´�•�Ã�‡�¦�Š�„�µ�¦�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�¤�¸�­�·�š�›�·�š�¸�É�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�Á�°�µ�‹�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-12.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�…�œ�¥�v�µ�¥�…�¥�³, �­�·�É�Š�ž�’�·�„�¼�¨�˜�u�µ�Š�Ç �°�°�„�‹�µ�„�¡�º�Ê�œ�š�¸�É�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ž�’�·�•�´�˜�·�Š�µ�œ�š�»�„�ª�´�œ
�Á�¡�º�É�°�¤�·�Ä�®�v�¦�•�„�ª�œ�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�µ�¥�°�º�É�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�…�œ�¥�v�µ�¥�…�¥�³�Â�¨�³�­�·�É�Š�ž�’�·�„�¼�¨
�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ

1-13 �„�µ�¦�Ä�•�v�¡�¨�´�Š�Š�µ�œ�Å�¢�¢�q�µ�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š

1-13.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�¦�´�•�Ÿ�·�—�•�°�•�Á�„�¸�É�¥�ª�„�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�u�°�­�µ�¥�Å�¢�¢�q�µ
�­�µ�¥�Ã�š�¦�«�´�¡�š�y�š�u�°�œ�Ê�Î�µ�ž�¦�³�ž�µ�Â�¨�³�š�u�°�œ�Ê�Î�µ�°�º�É�œ�Ç�¦�ª�¤�š�´�Ê�Š�¤�µ�˜�¦�ª�´�—�˜�u�µ�Š�Ç�•�´�É�ª�‡�¦�µ�ª�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ
�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�‡�u�µ�Ä�•�v�‹�u�µ�¥�…�–�³�Ä�•�v�Š�µ�œ�—�v�ª�¥

1-13.2 �‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�Ä�œ�…�v�°1-13.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�´�Ê�Š�Â�˜�u�ª�´�œ�Á�¦�·�É�¤�Á�˜�¦�¸�¥�¤�„�µ�¦�¦�³�®�ª�u�µ�Š
�„�µ�¦�„�u�°�­�¦�v�µ�Š�‹�œ�„�¦�³�š�´�É�Š�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª

1-13.3 �„�µ�¦�¦�º�Ê�°�™�°�œ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�Ä�•�v�Š�µ�œ�•�´�É�ª�‡�¦�µ�ª�‹�³�˜�v�°�Š�„�¦�³�š�Î�µ�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�—�¸�Á�•�u�œ�Á�—�·�¤
�£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª�™�v�µ�®�µ�„�¤�¸�­�·�É�Š�Ä�—�•�„�¡�¦�u�°�Š�Á�­�¸�¥�®�µ�¥�…�–�³�¦�º�Ê�°�™�°�œ�¥�´�Š�‡�Š�°�¥�¼�u�Ä�œ
�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�•�u�œ�„�´�œ

1-13.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Å�¢�¢�q�µ�•�´�É�ª�‡�¦�µ�ª�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç
�˜�µ�¤�‹�»�—�˜�u�µ�Š�Ç �£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Ž�¹�É�Š�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�­�Î�µ�®�¦�´�•�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�®�¦�º�°�„�µ�¦�˜�¦�ª�‹�­�°�•
�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�—�ª�Š�Ã�‡�¤�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�•�´�É�ª�‡�¦�µ�ª�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-14. �„�µ�¦�Á�„�È�•�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�­�™�µ�œ�š�¸�É�Á�„�È�•�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ�•�¦�·�Á�ª�–
�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�°�µ�‡�µ�¦�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�—�´�Š�„�¨�u�µ�ª�‹�³�¥�´�Š�‡�Š�Á�ž�}�œ�„�¦�¦�¤�­�·�š�›�·�Í�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�®�¤�—
�Ž�¹�É�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�­�¼�•�®�µ�¥�Á�­�º�É�°�¤�­�£�µ�¡�®�¦�º�°�™�¼�„�š�Î�µ�¨�µ�¥�‹�œ�„�ª�u�µ�‹�³�Å�—�v�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�­�·�Ê�œ
�­�¤�•�¼�¦�–�y�Â�¨�³�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª



�­�n�ª�œ�š�¸�É1 E-1/10

�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�o�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

REVISION……………
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC01.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-15 �ž�q�µ�¥�Á�‡�¦�º�É�°�Š�¤�º�°�…�°�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y

1-15.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�ž�q�µ�¥�•�º�É�°�­�¸�¡�u�œ�Á�ž�}�œ�˜�´�ª�®�œ�´�Š�­�º�°�Â�¨�³�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�­�—�Š�˜�u�µ�Š�Ç�Á�¡�º�É�°
�Â�­�—�Š�•�º�É�°�Â�¨�³�…�œ�µ�—�…�°�Š�°�»�ž�„�¦�–�y�Â�¨�³�„�µ�¦�Ä�•�v�Š�µ�œ�Ã�—�¥�Ä�•�v�£�µ�¬�µ�Å�š�¥�Â�¨�³/�®�¦�º�°�£�µ�¬�µ�°�´�Š�„�§�¬

1-15.2 �ž�q�µ�¥�•�º�É�°�Ä�®�v�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�¡�¨�µ�­�˜�·�„�¡�º�Ê�œ�­�¸�—�Î�µ�Â�„�³�­�¨�´�„�˜�´�ª�°�´�„�¬�¦�­�¸�…�µ�ª�…�œ�µ�—�Ã�˜�°�¥�u�µ�Š�œ�v�°�¥10
�¤�·�¨�¨�·�Á�¤�˜�¦�Â�¨�³�Á�‡�¨�º�°�•�¡�¨�µ�­�˜�·�„�°�¸�„�•�´�Ê�œ�®�œ�¹�É�Š�ž�q�µ�¥�˜�v�°�Š�¥�¹�—�˜�·�—�Ä�®�v�¤�´�É�œ�‡�Š�™�µ�ª�¦

1-15.3 �­�¸�š�¸�É�Ä�•�v�¡�u�œ�˜�´�ª�®�œ�´�Š�­�º�°�Â�¨�³�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Ä�®�v�Á�ž�}�œ�­�¸�Â�•�•ACRYLIC�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸

1-15.4 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�Å�—�v�°�¥�u�µ�Š�•�´�—�Á�‹�œ�‹�³�˜�v�°�Š�Â�­�—�Š
�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�¨�³�°�´�„�¬�¦�¥�u�°�®�¦�º�°�…�v�°�‡�ª�µ�¤�š�¸�É�­�´�Ê�œ�Š�u�µ�¥�˜�u�°�„�µ�¦�Á�…�v�µ�Ä�‹

1.15.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�ž�q�µ�¥�Á�˜�º�°�œ�˜�u�µ�Š�Ç�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�Î�µ�®�œ�—�™�¹�Š�•�¦�·�Á�ª�–�œ�¸�Ê�®�œ�v�µ�®�v�°�Š�®�¤�v�°
�Â�ž�¨�Š, �•�¦�·�Á�ª�–�˜�¼�v�Å�¢�¢�q�µ�š�»�„�Ç�˜�¼�v�˜�v�°�Š�¤�¸�ž�q�µ�¥�Á�˜�º�°�œ�ª�u�µ�¤�¸�„�¦�³�Â�­�Å�¢�¢�q�µ�Ã�—�¥�‹�´�—�š�Î�µ�Á�ž�}�œ�­�˜�·�Ë�„�Á�„�°�¦�y�Ã�—�¥
�¦�¼�ž�Â�•�•�Ä�®�v�Á�­�œ�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ, �¦�µ�Š�Å�¢�¢�q�µ�š�»�„�¦�µ�Š�Ä�®�v�˜�·�—�­�˜�·�Ë�„�Á�„�°�¦�y�®�¦�º�°�¡�u�œ�­�¸�Â�‹�v�Š�ª�u�µ�Á�ž�}�œ�¦�µ�Š
�¦�³�•�•�°�³�Å�¦

1-16 �„�µ�¦�­�„�´�—�Á�‹�µ�³�Â�¨�³�°�º�É�œ�Ç

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�‹�Î�µ�Á�ž�}�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Š�µ�œ�¦�³�•�•�Á�•�u�œ�„�µ�¦�Á�‹�µ�³�Ÿ�œ�´�Š
�¡�º�Ê�œ�Â�¨�³� �q�µ�Á�¡�—�µ�œ�Á�ž�}�œ�˜�v�œ�Ã�—�¥�„�µ�¦�˜�´�—�Á�‹�µ�³�˜�u�µ�Š�Ç�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�°�¥�u�µ�Š�¦�³�¤�´�—�¦�³�ª�´�Š�°�¥�u�µ�Š�¦�°�•�‡�°�•�Á�¡�º�É�°�Å�¤�u�Ä�®�v
�Á�„�·�—�Ÿ�¨�Á�­�¸�¥�®�µ�¥�˜�u�°�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�‡�ª�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�¨�³�Å�¤�u�š�Î�µ�Ä�®�v�‡�ª�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥
�…�°�Š�°�µ�‡�µ�¦�˜�v�°�Š�Á�­�¸�¥�Å�ž�š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Â�‹�v�Š�Â�¨�³�‹�´�—�š�Î�µ�Â�•�•�Á�­�œ�°�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�„�u�°�œ�„�µ�¦
�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�š�»�„�‡�¦�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�­�„�´�—�²�¨�²�¦�ª�¤�š�´�Ê�Š�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�„�´�•�Š�µ�œ�…�°�Š�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�°�º�É�œ�Ä�®�v�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�u�ª�œ�š�¸�É�˜�´�—�Á�‹�µ�³�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦
�Ž�u�°�¤�Â�Ž�¤�Ä�®�v�Á�®�¤�º�°�œ�Á�—�·�¤�š�»�„�ž�¦�³�„�µ�¦

1-17 �˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�¦�º�°�ª�·�«�ª�„�¦�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ

1-17.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Â�˜�u�Š�˜�´�Ê�Š�˜�´�ª�Â�š�œ�Ÿ�¼�v�¤�¸�°�Î�µ�œ�µ�‹�Á�ž�}�œ�Ÿ�¼�v�Â�š�œ�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ�Ã�—�¥�˜�v�°�Š�Á�ž�}�œ�ª�·�«�ª�„�¦
�š�¸�É�¤�¸�‡�»�–�ª�»�•�·�Â�¨�³�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�­�µ�¥�Š�µ�œ�Â�¨�³�˜�v�°�Š�¤�¸�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�„�ª. �ª�u�µ�Á�ž�}�œ�ª�·�«�ª�„�¦�¦�³�—�´�•
�­�µ�¤�´�•�ª�·�«�ª�„�¦�Ä�œ�­�µ�…�µ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Å�¤�u�˜�É�Î�µ�„�ª�u�µ3�ž�m

1-17.2 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�‡�ª�•�‡�»�¤�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ
�¦�³�•�•�Ä�®�v�™�¼�„�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�„�‘�®�¤�µ�¥�Â�¨�³�¡�¦�³�¦�µ�•�•�´�•�•�´�˜�·�š�¸�É
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�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Ã�—�¥�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¨�Š�œ�µ�¤�Â�¨�³�Á�Ž�È�œ�•�º�É�°�‡�ª�•�‡�»�¤�Š�µ�œ
�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�Á�Ž�È�œ�•�º�É�°�‡�ª�•�‡�»�¤�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�Á�¡�º�É�°�¥�º�É�œ�˜�u�°�¦�µ�•�„�µ�¦�—�v�ª�¥

1-17.3 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ª�·�«�ª�„�¦�®�´�ª�®�œ�v�µ�•�u�µ�Š�Â�¨�³�•�u�µ�Š�•�Î�µ�œ�µ�•�Š�µ�œ�š�¸�É�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�š�¸�É�Á�®�¤�µ�³�­�¤�„�´�•�Š�µ�œ�š�¸�É�Å�—�v�¦�´�•�¤�°�•�®�¤�µ�¥�‹�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ä�®�v�¤�µ�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ
�˜�v�°�Š�­�µ�¤�µ�¦�™�ž�’�·�•�´�˜�·�Š�µ�œ�Å�—�v�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Â�¨�³�¤�¸�‹�Î�µ�œ�ª�œ�¤�µ�„�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•
�ž�’�·�•�´�˜�·�Š�µ�œ�Ä�®�v�Â�¨�v�ª�Á�­�¦�È�‹�š�´�œ�˜�µ�¤�®�¤�µ�¥�„�Î�µ�®�œ�—�„�µ�¦�…�°�Š�Ã�‡�¦�Š�„�µ�¦

1-17.4 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�˜�v�°�Š�Á�…�v�µ�¦�u�ª�¤�ž�¦�³�•�»�¤�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�ž�¦�³�•�»�¤�Ä�œ�®�œ�u�ª�¥�Š�µ�œ
�Ž�¹�É�Š�‹�´�—�…�¹�Ê�œ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�µ�œ�°�µ�‡�µ�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ã�—�¥�Ÿ�¼�v�Á�…�v�µ�¦�u�ª�¤�ž�¦�³�•�»�¤�˜�v�°�Š�¤�¸�°�Î�µ�œ�µ�‹�Ä�œ
�„�µ�¦�˜�´�—�­�·�œ�Ä�‹�­�´�É�Š�„�µ�¦�Â�¨�³�š�¦�µ�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Á�ž�}�œ�°�¥�u�µ�Š�—�¸

1-17.5 �Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�­�Š�ª�œ�­�·�š�›�·�Ä�œ�„�µ�¦�°�°�„�‡�Î�µ�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�¡�œ�´�„�Š�µ�œ�®�¦�º�°�˜�´�ª�Â�š�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É
�Á�®�È�œ�ª�u�µ�Å�¤�u�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�Â�¨�³�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�°�º�É�œ�Å�—�v�—�¸�¡�°�Ž�¹�É�Š�°�µ�‹�„�u�°�Ä�®�v
�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•�Ã�‡�¦�Š�„�µ�¦�Å�—�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�¡�œ�´�„�Š�µ�œ�Ä�®�¤�u�Ã�—�¥�Ä�®�v
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Á�¡�¸�¥�Š�¡�°�¤�µ�ž�’�·�•�´�˜�·�Š�µ�œ�Â�š�œ�š�´�œ�š�¸�š�´�Ê�Š�œ�¸�Ê�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-18 �„�µ�¦�˜�¦�ª�‹�­�°�•�Ÿ�¨�Š�µ�œ(INSPECTION)

�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¤�¸�°�Î�µ�œ�µ�‹�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�l�—�®�¦�º�°�¦�º�Ê�°�Š�µ�œ�­�u�ª�œ�Ä�—�Ç�š�¸�É�Å�¤�u�°�µ�‹�˜�¦�ª�‹�­�°�•�‹�µ�„
�£�µ�¥�œ�°�„�Å�—�v�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�®�¦�º�°�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�ª�´�­�—�»�®�¦�º�°�­�·�É�Š�…�°�Š�Ä�—�Ç�®�¦�º�°�Š�µ�œ�­�u�ª�œ�Ä�—�Ç
�š�¸�É�Å�—�v�š�Î�µ�Å�ž�Â�¨�v�ª�Å�—�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�¤�·�•�´�„�•�v�µ�Á�¤�º�É�°�Å�—�v�¦�´�•�¦�µ�¥�„�µ�¦�‡�Î�µ�­�´�É�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v
�Á�­�¸�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�´�Ê�Š�®�¤�—�Á�¡�º�É�°�„�µ�¦�˜�¦�ª�‹�­�°�•�®�¦�º�°�Ä�•�v�Š�µ�œ�—�´�Š�„�¨�u�µ�ª�¦�ª�¤�š�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦
�Â�„�v�Å�…�Ä�®�v�‡�º�œ�­�£�µ�¡�™�v�µ�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�­�°�•�®�¦�º�°�š�—�­�°�•�ž�¦�µ�„�’�ª�u�µ�Š�µ�œ�—�´�Š�„�¨�u�µ�ª�Å�¤�u�¤�¸�‡�»�–�­�¤�•�´�˜�·�Á�¡�¸�¥�Š�¡�°�Ÿ�¼�v�¦�´�•
�‹�v�µ�Š�˜�v�°�Š�¥�°�¤�¦�´�•�Â�¨�³�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�„�v�Å�…�Ã�—�¥�¤�·�•�´�„�•�v�µ�Á�¤�º�É�°�Å�—�v�¦�´�•�¦�µ�¥�„�µ�¦�Ä�®�v�Â�„�v�Å�…�…�v�°�•�„�¡�¦�u�°�Š�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š
�Â�¨�³�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ä�œ�­�´�•�•�µ�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ
�Ã�—�¥�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�Â�„�v�Å�…�Á�œ�º�É�°�Š�‹�µ�„�‡�ª�µ�¤�•�„�¡�¦�u�°�Š�˜�u�µ�Š�Ç�š�´�Ê�Š�­�·�Ê�œ�Â�˜�u�š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Å�¤�u
�Á�ž�}�œ�„�µ�¦�„�¦�³�š�Î�µ�š�¸�É�ž�¦�µ�«�‹�µ�„�Á�®�˜�»�°�´�œ�‡�ª�¦

1-19 �„�µ�¦�š�—�­�°�•�Â�¨�³�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•

1-19.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�š�—�­�°�•�Â�¨�³�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•�Â�¨�³�‹�³�˜�v�°�Š�Â�„�v�Å�…�ž�¦�´�•�ž�¦�»�Š
�¦�³�•�•�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�˜�µ�¤�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�š�»�„
�ž�¦�³�„�µ�¦
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1-19.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�Â�­�—�Š�„�Î�µ�®�œ�—�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�¦�ª�¤�š�´�Ê�Š
�‹�´�—�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦�Â�œ�³�œ�Î�µ�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�µ�¦�Ä�•�v�Š�µ�œ(OPERATION  MANUAL)�Á�­�œ�°�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�š�Î�µ�„�µ�¦�š�—�­�°�•�°�¥�u�µ�Š�œ�v�°�¥15�ª�´�œ

1-19.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�˜�µ�¤�®�¨�´�„�ª�·�•�µ�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�Ã�—�¥�°�»�ž�„�¦�–�y
�Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�š�—�­�°�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�š�´�Ê�Š�®�¤�—�Â�¨�³�…�–�³�š�—�­�°�•�˜�v�°�Š�¤�¸
�Ÿ�¼�v�Â�š�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³/�®�¦�º�°�ª�·�«�ª�„�¦�°�¥�¼�u�¦�u�ª�¤�…�–�³�š�—�­�°�•�—�v�ª�¥�¦�µ�¥�Š�µ�œ�…�v�°�¤�¼�¨�Ä�œ�„�µ�¦�š�—
�­�°�•�Ä�®�v�š�Î�µ�Á�ž�}�œ�Â�•�•�¢�°�¦�y�¤�Á�­�œ�°�°�œ�»�¤�´�˜�·�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�š�Î�µ�„�µ�¦�š�—�­�°�•�®�¨�´�Š�„�µ�¦�š�—�­�°�•
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�„�¦�°�„�…�v�°�¤�¼�¨�˜�µ�¤�š�¸�É�Å�—�v�‹�µ�„�„�µ�¦�š�—�­�°�•�‹�¦�·�Š�­�u�Š�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�Î�µ�œ�ª�œ4�•�»�—

1-19.4 �‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�š�—�­�°�•�Á�•�u�œ�‡�u�µ�„�¦�³�Â�­�Å�¢�¢�q�µ�œ�Ê�Î�µ�ž�¦�³�ž�µ�Â�¦�Š�Š�µ�œ�²�¨�²�Ä�œ�¦�³�®�ª�u�µ�Š�„�µ�¦
�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-19.5 �£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª  �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�Á�¡�º�É�°�„�Î�µ�‹�´�—� �»�p�œ
�Â�¨�³�­�·�É�Š�­�„�ž�¦�„    �Ž�¹�É�Š�°�µ�‹�„�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•�¦�³�•�•�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤
�Á�®�È�œ�•�°�•�‹�µ�„�ª�·�«�ª�„�¦�„�u�°�œ�š�Î�µ�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

1-20 �®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y

1-20.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�¦�µ�¥�„�µ�¦�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�°�Š�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�µ�¥�„�µ�¦�°�³�Å�®�¨�u�Â�¨�³�°�º�É�œ�Ç�Ä�œ�¨�´�„�¬�–�³�Á�¨�u�¤�®�œ�´�Š�­�º�°(�Â�¨�³�°�µ�‹�Á�ž�}�œ�Â�•�•
�Â�Ÿ�u�œ�…�v�°�¤�¼�¨�°�·�Á�¨�È�„�š�¦�°�œ�·�„�—�v�ª�¥) �Á�ž�}�œ�£�µ�¬�µ�Å�š�¥�Â�¨�³/�®�¦�º�°�£�µ�¬�µ�°�´�Š�„�§�¬�Ã�—�¥�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v
�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�‹�Î�µ�œ�ª�œ4�•�»�—

1-20.2 �®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�š�´�Ê�Š�®�¤�—�˜�µ�¤�•�š�š�¸�É1 �…�v�°1-20.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¦�u�µ�Š�Á�­�œ�°�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤
�Š�µ�œ1�•�»�—�Á�¡�º�É�°�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�°�œ�»�¤�´�˜�·�„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µ�‹�¦�·�Š

1-20.3 �•�š�‡�ª�µ�¤�Ã�‰�¬�–�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�Â�‡�˜�˜�µ�¨�È�°�‡�Å�¤�u�™�º�°�ª�u�µ�Á�ž�}�œ�®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³
�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

1-20.4 �¦�µ�¥�¨�³�Á�°�¸�¥�—�£�µ�¥�Ä�œ�®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�Ä�®�v�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�ž�}�œ�®�¤�ª�—�Ç�Å�¤�u�œ�v�°�¥�„�ª�u�µ
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- �®�¤�ª�—�š�¸�É1 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�…�°�Š�¦�³�•�•
- �®�¤�ª�—�š�¸�É2 �ž�¦�³�„�°�•�—�v�ª�¥�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�Â�¨�³�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ
- �®�¤�ª�—�š�¸�É3 �ž�¦�³�„�°�•�—�v�ª�¥�…�v�°�¤�¼�¨�š�µ�Š�Á�š�‡�œ�·�‡�Â�¨�³�Â�‡�˜�˜�µ�¨�È�°�‡�…�°�Š

�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�Ä�œ�¦�³�•�•�¡�¦�v�°�¤�¦�µ�¥�•�º�É�°�•�¦�·�¬�´�š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�•�º�É�°�Ÿ�¼�v�˜�·�—�˜�u�°�š�¸�É�°�¥�¼�u�®�¤�µ�¥�Á�¨�…�Ã�š�¦�«�´�¡�š�y
- �®�¤�ª�—�š�¸�É4 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�Š�µ�œ�Ÿ�¨�„�µ�¦�š�—�­�°�•�¦�³�•�•
- �®�¤�ª�—�š�¸�É5 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�„�µ�¦�˜�¦�ª�‹�­�°�•

�¦�³�®�ª�u�µ�Š�„�µ�¦�Ä�•�v�Š�µ�œ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ
- �®�¤�ª�—�š�¸�É6 �ž�¦�³�„�°�•�—�v�ª�¥�­�µ�Á�®�˜�»�„�µ�¦�•�Î�µ�¦�»�—�•�„�¡�¦�u�°�Š�®�¦�º�°�Ä�•�v�Š�µ�œ�Å�¤�u�Å�—�v

�Â�¨�³�„�µ�¦�Â�„�v�Å�…�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�Á�•�º�Ê�°�Š�˜�v�œ

1-21 �„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�l�—�Ä�•�v�Š�µ�œ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç �Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Ä�•�v�Š�µ�œ�Å�—�v�Á�˜�È�¤�š�¸�É�®�¦�º�°�¡�¦�v�°�¤�š�¸�É�‹�³�Ä�•�v
�Š�µ�œ�Å�—�v�Á�˜�È�¤�š�¸�É�Á�ž�}�œ�Á�ª�¨�µ24 �•�´�É�ª�Ã�¤�Š�˜�·�—�˜�u�°�„�´�œ�®�¦�º�°�Å�¤�u�œ�v�°�¥�„�ª�u�µ1�ª�´�œ�Â�¨�³�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�¤�º�°
�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�„�Î�µ�®�œ�—�Ä�®�v�š�—�­�°�•�‹�œ�„�ª�u�µ�‹�³�Å�—�v�Ÿ�¨�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹�Â�¨�³�‹�œ�Â�œ�u�Ä�‹�…�°�Š�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�ª�u�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Á�®�¨�u�µ�œ�´�Ê�œ�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�—�¸�™�¼�„�˜�v�°�Š�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�»�„
�ž�¦�³�„�µ�¦�¦�µ�¥�„�µ�¦�­�·�É�Š�…�°�Š�˜�u�µ�Š�Ç�˜�u�°�Å�ž�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�³�™�º�°
�Á�ž�}�œ�­�u�ª�œ�®�œ�¹�É�Š�…�°�Š�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�—�v�ª�¥�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

1-21.1 �Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š
1-21.2 �®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y
1-21.3 �Á�‡�¦�º�É�°�Š�¤�º�°�¡�·�Á�«�¬�­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�Ž�u�°�¤�•�Î�µ�¦�»�Š�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�Ž�¹�É�Š�š�µ�Š�Ã�¦�Š�Š�µ�œ

�Ÿ�¼�v�Ÿ�¨�·�˜�­�u�Š�¤�µ�Ä�®�v�—�v�ª�¥
1-21.4 �°�³�Å�®�¨�u�˜�u�µ�Š�Ç

�­�Î�µ�®�¦�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�œ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�‹�³�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ

�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�¤�·�Å�—�v�®�¤�µ�¥�™�¹�Š�„�µ�¦�¡�v�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�µ�„�˜�¦�ª�‹�¡�•�£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�­�u�Š
�¤�°�•�Š�µ�œ�Â�¨�v�ª�ž�¦�µ�„�’�ª�u�µ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µ�¤�µ�Ä�•�v�Š�µ�œ�Â�¨�³�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�Å�¤�u
�Á�ž�}�œ�Å�ž�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�Â�¨�³/�®�¦�º�°�Å�¤�u�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Ä�®�v�œ�Î�µ�Å�ž�Ä�•�v
�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�¨�³�Â�„�v�Å�…�Ä�®�v�™�¼�„�˜�v�°�Š�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�š�»�„�ž�¦�³�„�µ�¦
�š�´�œ�š�¸�š�¸�É�Å�—�v�¦�´�•�Â�‹�v�Š�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�—�Ç�Å�¤�u�Å�—�v�š�´�Ê�Š�­�·�Ê�œ

1-22 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�Â�¨�³�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

1-22.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�Â�¨�³�¦�´�•�Ÿ�·�—�•�°�•�®�µ�„�¤�¸�…�v�°�•�„�¡�¦�u�°�Š�Ä�—�Ç�ž�¦�µ�„�‘�…�¹�Ê�œ�Ä�œ�Š�µ�œ�˜�µ�¤
�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�®�¦�º�°�®�µ�„�ž�¦�µ�„�’�ª�u�µ�¦�³�•�•�®�¦�º�°�°�»�ž�„�¦�–�y�Ä�—�Ç�Å�¤�u�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�­�¤�•�¼�¦�–�y�˜�µ�¤
�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�®�¦�º�°�š�Î�µ�Ä�®�v�š�¦�´�¡�¥�y�­�·�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�­�¸�¥�®�µ�¥�Å�¤�u�ª�u�µ�Ã�—�¥�š�µ�Š�˜�¦�Š�®�¦�º�°
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�š�µ�Š�°�v�°�¤�š�¸�É�Á�„�·�—�…�¹�Ê�œ�£�µ�¥�Ä�œ�¦�³�¥�³�Á�ª�¨�µ2�ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�°�„�Ä�•�¦�´�•�¦�°�Š�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹
�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ(CERTIFICATE  OF COMPLETION)�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�„�µ�¦�Â�„�v�Å�…
�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�Ã�—�¥�—�u�ª�œ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�­�·�Ê�œ
�®�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¤�u�‹�´�—�„�µ�¦�Â�„�v�Å�…�Ä�®�v�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�£�µ�¥�Ä�œ�Á�ª�¨�µ�°�´�œ�­�¤�‡�ª�¦�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�…�°�Š
� �p�µ�¥�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�„�Î�µ�®�œ�—�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�µ�‹�‹�´�—�Ä�®�v�Ÿ�¼�v�°�º�É�œ�š�Î�µ�„�µ�¦�Â�„�v�Å�…�Â�š�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ã�—�¥�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�­�·�Ê�œ�š�¸�É�Á�„�·�—�‹�µ�„�„�µ�¦�Â�„�v�Å�…�œ�´�Ê�œ

1-22.2 �Ä�œ�•�u�ª�Š�Á�ª�¨�µ2�ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�°�„�Ä�•�¦�´�•�¦�°�Š�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ�Ÿ�¼�v�¦�´�•
�‹�v�µ�Š�‹�³�˜�v�°�Š�¤�µ�˜�¦�ª�‹�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�»�„�Á�—�º�°�œ�°�µ�š�·�Á�•�u�œ�„�µ�¦�˜�¦�ª�‹�ª�´�—
�„�Î�µ�¨�´�Š�Å�¢�¢�q�µ, �ž�¦�·�¤�µ�–�„�µ�¦�Ä�•�v�Å�¢�¢�q�µ�Â�¨�³�„�µ�¦�˜�¦�ª�‹�‡�ª�µ�¤�­�¤�•�¼�¦�–�y�…�°�Š�¦�°�¥�˜�u�°�­�Î�µ�‡�´�•�…�°�Š�¦�³�•�•
�Å�¢�¢�q�µ�š�¸�É�­�Î�µ�‡�´�•�Á�•�u�œBUSDUCT�Â�¨�³BUSBAR�˜�µ�¤�¦�³�¥�³�Á�ª�¨�µ�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ�Á�ž�}�œ�˜�v�œ

1-23 �„�µ�¦� �n�„�°�•�¦�¤�•�u�µ�Š
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�œ�³�œ�Î�µ�Â�¨�³� �n�„�°�•�¦�¤�•�u�µ�Š�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�®�v�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�³�•�•�Å�—�v�°�¥�u�µ�Š�¤�¸
�ž�¦�³�­�·�š�›�·�£�µ�¡�£�µ�¥�Ä�œ30�ª�´�œ�®�¨�´�Š�‹�µ�„�Å�—�v�¦�´�•�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�Â�¨�v�ª�„�µ�¦� �n�„�°�•�¦�¤�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�™�u�µ�¥�•�´�œ�š�¹�„
�„�µ�¦�°�•�¦�¤�—�v�ª�¥VDO�Â�¨�³�­�Î�µ�Á�œ�µ�Ä�®�v�š�µ�Š�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦ �‹�Î�µ�œ�ª�œ 1 �•�»�— �Ÿ�¼�v�°�°�„�Â�•�•�‹�Î�µ�œ�ª�œ 1 �•�»�— �Ä�œ�š�»�„�®�´�ª�…�v�°

1-24 �Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ
�Š�µ�œ�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�ž�¦�³�Á�£�š�…�°�Š�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�—�´�•�Á�¡�¨�·�Š�Á�¤�º�É�°�š�Î�µ�Š�µ�œ�Ä�œ�š�»�„�­�£�µ�ª�³�‹�³�˜�v�°�Š�ž�¦�µ�«�‹�µ�„
�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š�¤�µ�¥�´�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�®�v�°�Š�…�v�µ�Š�Á�‡�¸�¥�Š�Á�„�·�œ�„�ª�u�µ�¦�³�—�´�•�š�¸�É�¥�°�¤�¦�´�•�Å�—�v�Ã�—�¥�ª�·�«�ª�„�¦�Á�ž�}�œ�Ÿ�¼�v
�ª�·�œ�·�‹�Œ�´�¥�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Á�„�·�œ�„�ª�u�µ�š�¸�É�ª�·�«�ª�„�¦�¥�°�¤�¦�´�•�Å�—�v�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Â�„�v�Å�…�°�¥�u�µ�Š�™�¼�„�ª�·�›�¸
�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Ã�—�¥�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�Á�ž�}�œ
�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-25 �‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�–�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-25.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�­�Î�µ�¦�ª�‹�Â�¨�³�˜�¦�ª�‹�­�°�•�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Ã�—�¥�˜�v�°�Š�«�¹�„�¬�µ�Â�¨�³�Á�…�v�µ�Ä�‹�™�¹�Š�¨�´�„�¬�–�³
�Â�¨�³�­�£�µ�¡�…�°�Š�­�™�µ�œ�š�¸�É�š�¸�É�‹�³�„�u�°�­�¦�v�µ�Š�¦�ª�¤�š�´�Ê�Š�­�µ�›�µ�¦�–�¼�ž�Ã�£�‡�˜�u�µ�Š�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Á�ž�}�œ�°�¥�u�µ�Š�—�¸�®�µ�„
�Á�„�·�—�ž�{�•�®�µ�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š�Â�¨�³�˜�·�—�˜�´�Ê�Š�¦�³�•�•�°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�…�v�°�¤�¼�¨�—�´�Š�„�¨�u�µ�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³
�¥�„�…�v�°�°�v�µ�Š�™�¹�Š�„�µ�¦�š�¸�É�˜�œ�Å�¤�u�š�¦�µ�•�…�v�°�Á�š�È�‹�‹�¦�·�Š�®�¦�º�°�…�v�°�¤�¼�¨�—�´�Š�„�¨�u�µ�ª�Å�¤�u�Å�—�v

1-25.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�³�¤�´�—�¦�³�ª�´�Š�¦�´�„�¬�µ�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�¦�ª�¤�š�´�Ê�Š�°�´�‡�‡�¸�£�´�¥�Á�„�¸�É�¥�ª�„�´�•�š�¦�´�¡�¥�y�­�·�œ�š�´�Ê�Š�ž�ª�Š

1-25.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Á�˜�È�¤�š�¸�É�Á�„�¸�É�¥�ª�„�´�•�Á�®�˜�»�Á�­�¸�¥�®�µ�¥�˜�u�µ�Š�Ç�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�‹�µ�„�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ
�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�š�—�¨�°�Š�Á�‡�¦�º�É�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-25.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�¼�Â�¨�­�™�µ�œ�š�¸�É�ž�’�·�•�´�˜�·�Š�µ�œ�š�¸�É�¡�´�„�•�´�É�ª�‡�¦�µ�ª�š�¸�É�Á�„�È�•�…�°�Š�˜�u�µ�Š�Ç�Ä�®�v�­�³�°�µ�—�Á�¦�¸�¥�•�¦�v�°�¥
�Â�¨�³�°�¥�¼�u�Ä�œ�­�£�µ�¡�ž�¨�°�—�£�´�¥�˜�¨�°�—�Á�ª�¨�µ

1-25.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¡�¥�µ�¥�µ�¤�š�Î�µ�Š�µ�œ�Ä�®�v�Á�Š�¸�¥�•�Â�¨�³�­�´�É�œ�­�³�Á�š�º�°�œ�œ�v�°�¥�š�¸�É�­�»�—�Á�š�u�µ�š�¸�É�­�µ�¤�µ�¦�™�‹�³�š�Î�µ�Å�—�v�Á�¡�º�É�°
�¤�·�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�—�º�°�—�¦�v�°�œ�Â�¨�³�¤�¸�Ÿ�¨�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�˜�u�°�‡�œ�®�¦�º�°�Š�µ�œ�°�º�É�œ�Ç�š�¸�É�°�¥�¼�u�Ä�„�¨�v�­�™�µ�œ�š�¸�É
�˜�·�—�˜�´�Ê�Š

1-25.6 �Á�¤�º�É�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�¤�•�¼�¦�–�y�Â�¨�v�ª�˜�v�°�Š�…�œ�¥�v�µ�¥�Á�‡�¦�º�É�°�Š�¤�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�˜�¨�°�—�‹�œ�¦�º�Ê�°�™�°�œ
�°�µ�‡�µ�¦�•�´�É�ª�‡�¦�µ�ª�Ž�¹�É�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�ž�¨�¼�„�­�¦�v�µ�Š�…�¹�Ê�œ�­�Î�µ�®�¦�´�•�Š�µ�œ�œ�¸�Ê�°�°�„�Å�ž�Ä�®�v�¡�v�œ�‹�µ�„�­�™�µ�œ�š�¸�É�‹�œ�­�·�Ê�œ�Á�•�·�Š
�­�·�É�Š�Ä�—�š�¸�É�˜�v�°�Š�­�u�Š�‡�º�œ�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�È�˜�v�°�Š�‹�´�—�„�µ�¦�­�u�Š�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Á�­�¦�È�‹�­�·�Ê�œ�Å�ž�„�u�°�œ�š�¸�É�‹�³�­�u�Š�¤�°�•
�Š�µ�œ

1-25.7 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�Î�µ�„�´�—�…�°�•�Á�…�˜�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Å�¤�u�Ä�®�v�Á�„�·�—�„�µ�¦�¨�u�ª�Š�¨�Ê�Î�µ�®�¦�º�°�•�»�„�¦�»�„�Á�…�v�µ�Å�ž�Ä�œ�­�™�µ�œ�š�¸�É
�…�v�µ�Š�Á�‡�¸�¥�Š�œ�°�„�•�¦�·�Á�ª�–�„�u�°�­�¦�v�µ�Š�Å�¤�u�œ�Î�µ�°�»�ž�„�¦�–�y�ª�´�­�—�»�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç�Å�ž�„�¸�—�…�ª�µ�Š�š�µ�Š�­�´�•�‹�¦�Å�ž�¤�µ
�…�°�Š�•�»�‡�‡�¨�š�´�É�ª�Å�ž�Â�¨�³�—�¼�Â�¨�ž�q�°�Š�„�´�œ�Å�¤�u�Ä�®�v�¡�œ�´�„�Š�µ�œ�…�°�Š�˜�œ�•�»�„�¦�»�„�Á�…�v�µ�Å�ž�Ä�œ�Á�…�˜�š�¸�É�…�°�Š�Ÿ�¼�v�°�º�É�œ
�…�–�³�Á�—�¸�¥�ª�„�´�œ�ž�q�°�Š�„�´�œ�Å�¤�u�Ä�®�v�Ÿ�¼�v�š�¸�É�Å�¤�u�Á�„�¸�É�¥�ª�…�v�°�Š�Á�…�v�µ�Å�ž�Ä�œ�•�¦�·�Á�ª�–�„�u�°�­�¦�v�µ�Š�Á�—�È�—�…�µ�—�š�´�Ê�Š�Ä�œ�Â�¨�³�œ�°�„�Á�ª�¨�µ
�ž�’�·�•�´�˜�·�Š�µ�œ�¦�ª�¤�š�´�Ê�Š�Å�¤�u�„�u�°�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�Â�„�u�­�™�µ�œ�š�¸�É�­�µ�›�µ�¦�–�³�Â�¨�³�­�µ�›�µ�¦�–�¼�ž�Ã�£�‡�®�µ�„�Á�„�·�—
�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Ž�u�°�¤�Â�Ž�¤�Ä�®�v�‡�º�œ�­�£�µ�¡�Á�—�·�¤�„�u�°�œ�Á�­�¸�¥�®�µ�¥�¦�ª�¤�š�´�Ê�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•
�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—

1-26 �„�µ�¦�˜�·�—�˜�u�°�ž�¦�³�­�µ�œ�Š�µ�œ�Â�¨�³�‡�u�µ�—�Î�µ�Á�œ�·�œ�„�µ�¦

1-26.1 �„�¦�–�¸�¥�´�Š�¤�·�Å�—�v�„�Î�µ�®�œ�—�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�˜�·�—�˜�u�°�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�®�œ�u�ª�¥�Š�µ�œ
�¦�µ�•�„�µ�¦�®�¦�º�°�Á�°�„�•�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�¦�³�•�•�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�´�•�Ÿ�·�—�•�°�•�°�¥�¼�u�Á�¡�º�É�°�Ä�®�v�Å�—�v�¤�µ�Ž�¹�É�Š�‡�ª�µ�¤
�­�¤�•�¼�¦�–�y�…�°�Š�¦�³�•�•�š�¸�É�Ä�•�v�Ä�œ�Ã�‡�¦�Š�„�µ�¦�Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç �Ä�œ�„�µ�¦�˜�·�—�˜�u�°�—�Î�µ�Á�œ�·�œ�„�µ�¦
�¦�ª�¤�™�¹�Š�‡�u�µ�›�¦�¦�¤�Á�œ�¸�¥�¤�š�¸�É�Á�¦�¸�¥�„�Á�„�È�•�Ã�—�¥�®�œ�u�ª�¥�Š�µ�œ�¦�µ�•�„�µ�¦�®�¦�º�°�Á�°�„�•�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�¥�„�Á�ª�v�œ�‡�u�µ
�ž�¦�³�„�´�œ�¤�·�Á�˜�°�¦�y�™�µ�ª�¦�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-26.2 �Ä�®�v�¦�ª�¤�„�µ�¦�…�°�°�œ�»�•�µ�˜�„�µ�¦�Å�¢�¢�q�µ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�Ä�œ�„�µ�¦�Á�Ž�È�œ�¦�´�•�¦�°�Š�Á�ž�}�œ�Ÿ�¼�v�°�°�„�Â�•�•�Â�š�œ
�¦�ª�¤�š�´�Ê�Š�š�Î�µ�¦�µ�¥�„�µ�¦�‡�Î�µ�œ�ª�–�Â�¨�³�š�Î�µ�Â�•�•�Â�ž�¨�œ�…�°�°�œ�»�•�µ�˜�˜�u�°�„�µ�¦�Å�¢�¢�q�µ

1-26.3 �Ä�œ�„�µ�¦�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�­�¦�v�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¤�¸�®�œ�v�µ�š�¸�É�Ä�œ�„�µ�¦�Á�Ž�È�œ�¦�´�•�¦�°�Š�Á�ž�}�œ�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�š�œ
�Ÿ�¼�v�°�°�„�Â�•�•
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1-27 �„�µ�¦�…�œ�­�u�Š

1-27.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�…�œ�­�u�Š�Á�‡�¦�º�É�°�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�¦�ª�¤�š�´�Ê�Š�„�µ�¦
�¥�„�Á�…�v�µ�Å�ž�¥�´�Š�š�¸�É�˜�·�—�˜�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—�Á�ž�}�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-27.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�°�´�œ�Á�„�·�—�‹�µ�„�„�µ�¦�…�œ�­�u�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�®�¦�º�°
�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-27.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�¨�u�µ�•�v�µ�Ä�œ�„�µ�¦�…�œ�­�u�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç
�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-28 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�¡�·�Á�«�¬�­�Î�µ�®�¦�´�•�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�‡�»�–�­�¤�•�´�˜�·�…�°�Š�Ÿ�¼�v�š�Î�µ�Š�µ�œ

1-28.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�š�Î�µ�Š�µ�œ�Ä�œ�Ã�‡�¦�Š�„�µ�¦�‹�³�˜�v�°�Š�Á�‡�¥�Ÿ�u�µ�œ�Â�¨�³�š�Î�µ�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦�Ä�œ�Ã�‡�¦�Š�„�µ�¦
�š�¸�É�Á�ž�}�œ�¨�´�„�¬�–�³�Á�—�¸�¥�ª�„�´�•�Š�µ�œ�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�˜�´�Ê�Š�Â�˜�u�Á�¦�·�É�¤�˜�v�œ�‹�œ�„�¦�³�š�´�É�Š�Š�µ�œ�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Â�¨�³�­�u�Š
�¤�°�•�Š�µ�œ�Å�—�v�Ã�—�¥�¤�¸�¤�¼�¨�‡�u�µ�Š�µ�œ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ50�¨�v�µ�œ�•�µ�š

1-28.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�ª�·�«�ª�„�¦�‡�ª�•�‡�»�¤�­�µ�…�µ�Å�¢�¢�q�µ�„�Î�µ�¨�´�Š�ž�¦�³�Á�£�š�­�µ�¤�´�•�Á�Ž�È�œ�•�º�É�°�‡�ª�•�‡�»�¤�Š�µ�œ
�Â�¨�³�š�Î�µ�Š�µ�œ�‡�ª�•�‡�»�¤�˜�µ�¤�š�¸�É�„�‘�„�¦�³�š�¦�ª�Š�®�¦�º�°�„�‘�®�¤�µ�¥�Á�„�¸�É�¥�ª�…�v�°�Š�„�Î�µ�®�œ�—�Å�ª�v�˜�¨�°�—�¦�³�¥�³�Á�ª�¨�µ
�š�Î�µ�Š�µ�œ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�‹�³�˜�v�°�Š�°�¥�¼�u�š�¸�É�Ã�‡�¦�Š�„�µ�¦�š�»�„�ª�´�œ �š�Î�µ�®�œ�v�µ�š�¸�É�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ
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2 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ(SCOPE OF WORK)

�®�µ�„�¤�·�Å�—�v�¦�³�•�»�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�ª�´�­�—�»�°�»�ž�„�¦�–�y�˜�¨�°�—�‹�œ�•�u�µ�Š� �m�¤�º�°�š�¸�É�—�¸�Â�¦�Š�Š�µ�œ�Â�¨�³
�Á�‡�¦�º�É�°�Š�¤�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�š�´�Ê�Š�®�¤�—�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�µ�¤�®�¨�´�„�ª�·�•�µ�•�u�µ�Š�š�¸�É�—�¸�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Å�¢�¢�q�µ-�­�º�É�°�­�µ�¦�š�´�Ê�Š�®�¤�—�š�¸�É�ž�¦�µ�„�’�Ä�œ
�Â�•�•�Â�ž�¨�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�Ä�œ�„�¦�–�¸�š�¸�É�Â�•�•�Â�ž�¨�œ�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�´�—�Â�¥�v�Š�®�¦�º�°
�¤�·�Å�—�v�Â�­�—�Š�Å�ª�v�®�¦�º�°�…�´�—�Â�¥�v�Š�®�µ�„�Â�˜�u�Á�ž�}�œ�°�»�ž�„�¦�–�y�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�u�°�Á�œ�º�É�°�Š�š�¸�É�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�Å�¢�¢�q�µ-�­�º�É�°�­�µ�¦
�­�¤�•�¼�¦�–�y�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�‹�v�Š�Ä�®�v�Á�‹�v�µ�…�°�Š�®�¦�º�°�ª�·�«�ª�„�¦�š�¦�µ�•�¨�u�ª�Š�®�œ�v�µ�„�u�°�œ�Á�­�œ�°�¦�µ�‡�µ�¤�·�Œ�³�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�Á�ž�}�œ�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�°�Š�š�´�Ê�Š�®�¤�—

2-1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�¥�º�É�œ�Á�¦�º�É�°�Š�¦�µ�ª�˜�·�—�˜�u�°�Â�¨�³�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�„�µ�¦�Å�¢�¢�q�µ�š�v�°�Š�™�·�É�œ�Ä�œ�­�u�ª�œ�Š�µ�œ�š�¸�É
�‹�³�˜�v�°�Š�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�„�µ�¦�Å�¢�¢�q�µ�²�š�´�Ê�Š�®�¤�—�Ã�—�¥�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�°�°�„�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—�Ä�®�v�Â�„�u�„�µ�¦�Å�¢�¢�q�µ�²
�Ã�—�¥�™�º�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�µ�¤�Ä�•�Á�­�¦�È�‹�¦�´�•�Á�Š�·�œ�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�²�¥�„�Á�ª�v�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�­�u�ª�œ�…�°�Š�„�µ�¦�˜�¦�ª�‹�­�µ�¥�Å�¢
�Â�¨�³�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�š�´�Ê�Š�®�¤�—�Ä�®�v�Á�ž�}�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

2-2 �„�¦�–�¸�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Š�µ�œ�„�µ�¦�Á�¡�·�É�¤�Š�µ�œ�®�¦�º�°�¨�—�Š�µ�œ�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¤�¸�­�·�š�›�·�Í�­�´�É�Š�Á�ž�¨�¸�É�¥�œ�Š�µ�œ�Á�¡�·�É�¤�Š�µ�œ�®�¦�º�°�¨�—�Š�µ�œ�˜�µ�¤
�­�´�•�•�µ�Å�—�v�Ã�—�¥�Á�ž�¨�¸�É�¥�œ�¦�µ�‡�µ�Å�ž�˜�µ�¤�¦�µ�‡�µ�˜�u�°�®�œ�u�ª�¥�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�Á�­�œ�°�Å�ª�v�Â�¨�v�ª�Ä�œ�„�¦�–�¸�š�¸�É�Å�¤�u�¤�¸�¦�µ�‡�µ�˜�u�°
�®�œ�u�ª�¥�‹�³�‡�·�—�Ã�—�¥�ª�·�›�¸�˜�„�¨�Š�¦�µ�‡�µ�„�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Š�µ�œ�Á�¡�·�É�¤�Š�µ�œ�®�¦�º�°�¨�—�Š�µ�œ�‹�³�š�Î�µ�Å�—�v�„�È�˜�u�°�Á�¤�º�É�°�Å�—�v�¦�´�•�Â�‹�v�Š
�Á�ž�}�œ�®�œ�´�Š�­�º�°�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�Â�¨�³�™�v�µ�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Á�ž�¨�¸�É�¥�œ�¦�³�¥�³�Á�ª�¨�µ�„�µ�¦�š�Î�µ�Š�µ�œ�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�Â�‹�v�Š�„�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�¡�º�É�°�š�Î�µ�‡�ª�µ�¤�˜�„�¨�Š�„�´�œ�˜�u�°�Å�ž

2-3 �…�°�•�Á�…�˜�š�´�É�ª�Å�ž�…�°�Š�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ-�­�º�É�°�­�µ�¦�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�°�º�É�œ�¤�¸�—�´�Š�œ�¸�Ê

2-3.1 �„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�Â�¦�Š�­�¼�Š�­�u�ª�œ�œ�°�„�Ã�‡�¦�Š�„�µ�¦�Á�•�u�œ�Á�­�µ�Å�¢�¢�q�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�°�»�ž�„�¦�–�y�¥�¹�—
�­�µ�¥�Ã�—�¥�„�µ�¦�Å�¢�¢�q�µ�²�š�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¢�¢�q�µ�Á�—�·�œ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Â�¨�³�­�µ�¥�Å�¢�Â�¦�Š�­�¼�Š�•�u�°�¡�´�„�­�µ�¥�Å�ž�‹�œ�™�¹�Š
�Á�­�µ�Å�¢�¢�q�µ�Â�¦�Š�­�¼�Š�­�u�ª�œ�„�µ�¦�˜�u�°�­�µ�¥�Â�¦�Š�­�¼�Š�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�²�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�ž�¦�³�­�µ�œ�Š�µ�œ�°�¥�u�µ�Š�Ä�„�¨�v�•�·�—�„�´�•�„�µ�¦�Å�¢�¢�q�µ�²

2-3.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¢�¢�q�µ�Á�—�·�œ�š�u�°�Â�¨�³�­�µ�¥�Å�¢�®�¦�º�°�Â�š�u�Š�œ�Î�µ�Å�¢(BUS  DUCT)�Å�ž�¥�´�Š�Â�Ÿ�Š�‡�ª�•�‡�»�¤�¦�³�•�•�ž�¦�´�•
�°�µ�„�µ�«�Â�¨�³�Â�Ÿ�Š�‡�ª�•�‡�»�¤�­�»�…�µ�£�·�•�µ�¨�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¢�¢�q�µ�Á�ž�}�œ�Ÿ�¼�v�˜�u�°�­�µ�¥�Å�¢�„�´�•�°�»�ž�„�¦�–�y�…�°�Š�Â�Ÿ�Š
�‡�ª�•�‡�»�¤�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�­�»�…�µ�£�·�•�µ�¨

2-3.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¢�¢�q�µ�Á�—�·�œ�­�µ�¥�Å�¢�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�Á�ž�p�µ�¨�¤�Á�¥�È�œ�¡�´�—�¨�¤�—�¼�—�°�µ�„�µ�«�¡�´�—�¨�¤�°�´�—�°�µ�„�µ�«�®�¦�º�°
�°�»�ž�„�¦�–�y�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�®�¦�º�°�­�»�…�µ�£�·�•�µ�¨�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•�Ä�®�v�‹�•�Š�µ�œ�Å�¢�¢�q�µ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�Å�¢�¢�q�µ�Á�—�·�œ�Å�ž�‹�œ�™�¹�Š�˜�¼�vCONTROL�…�°�Š�¦�³�•�•�—�´�Š�„�¨�u�µ�ª�Ä�œ�„�¦�–�¸�š�¸�É�Â�•�•�¦�³�•�»�Ä�®�v�‹�•�š�¸�ÉJUNCTION
BOX�‹�³�˜�v�°�Š�‹�•�Š�µ�œ�š�¸�ÉJUNCTION  BOX
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

2-4 �¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ

2-4.1 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�Á�­�œ�°�¦�µ�‡�µ�Ã�—�¥�•�¸�Ê�Â�‹�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�µ�¤�Â�•�•�­�¦�»�ž�Ä�œ�Ä�•�Á�­�œ�°�¦�µ�‡�µ�Â�¨�³�¦�³�•�»
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�»�„�ž�¦�³�Á�£�š�Â�¨�³�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜

2-4.2 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�Á�­�œ�°Vendor list�…�°�Š�Â�˜�u�¨�³�°�»�ž�„�¦�–�y�Ã�—�¥�Â�˜�u�¨�³�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š�¤�¸Vendor
�°�¥�u�µ�Š�œ�v�°�¥3�¦�µ�¥�ž�¦�³�„�°�•�„�´�•�Ä�•�Á�­�œ�°�¦�µ�‡�µ�Ä�œ�ª�´�œ�Á�­�œ�°�¦�µ�‡�µ

2-4.3 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�­�u�Š�ž�¦�³�ª�´�˜�·�Ÿ�¨�Š�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Á�‡�¥�˜�·�—�˜�´�Ê�Š�Å�ª�v�– �­�™�µ�œ�š�¸�É�Ä�—�Â�¨�v�ª
�•�v�µ�Š

2-4.4 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�­�—�Š�¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�Á�ž�}�œ�…�´�Ê�œ�˜�°�œ�…�°�Š�°�»�ž�„�¦�–�y�Â�˜�u�¨�³�•�œ�·�—
�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

2-4.5 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�Á�­�œ�°�ž�¦�³�Á�£�š�Â�¨�³�‹�Î�µ�œ�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�°�³�Å�®�¨�u(SPACE  PARTS)
�Á�‡�¦�º�É�°�Š�¤�º�°(TOOL)�Â�¨�³�Á�‡�¦�º�É�°�Š�š�—�­�°�•�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

2-4.6 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‡�ª�¦�Á�­�œ�°�¦�µ�‡�µ�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�‹�µ�„�Ã�¦�Š�Š�µ�œ�Á�—�¸�¥�ª�„�´�œ�š�´�Ê�Š�¦�³�•�•

2-5 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v
�Á�š�u�µ�œ�´�Ê�œ�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�š�¸�É�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�œ�°�„�Á�®�œ�º�°�‹�µ�„�š�¸�É�¦�³�•�»�Å�ª�v�—�´�Š�„�¨�u�µ�ª�°�µ�‹�™�¼�„�¡�·�‹�µ�¦�–�µ�˜�´�—
�­�·�š�›�·�Í�Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�œ�°�„�‹�µ�„�œ�¸�Ê�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»
�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Ä�œ�­�´�•�•�µ�Á�š�u�µ�œ�´�Ê�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1 MAIN DISTRIBUTION BOARD

3-1.1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž

3-1.2 �…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�‡�¦�°�•�‡�¨�»�¤�™�¹�Š�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�—�v�µ�œ�°�°�„�Â�•�•�Â�¨�³�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�Å�¢�¢�q�µ�Â�¦�Š�˜�É�Î�µ�Ž�¹�É�Š�¦�³�„�°�•�—�v�ª�¥
�Â�Ÿ�Š�­�ª�·�˜�Ž�y�Å�¢�¢�q�µ�Â�¦�Š�˜�É�Î�µ�Ž�¹�É�Š�ž�¦�³�„�°�•�—�v�ª�¥�Â�Ÿ�Š�­�ª�·�˜�Ž�y�Å�¢�¢�q�µ�ž�¦�³�›�µ�œ�ž�„�˜�· (Main Distribution Board
MDB) �Â�Ÿ�Š�­�ª�·�˜�Ž�y�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ (Emergency Distribution Board EMDB)

3-1.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²�¡�¦�v�°�¤�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç �Å�ª�v�Ä�œ�®�v�°�Š�Â�¨�³/�®�¦�º�° �­�™�µ�œ�š�¸�É�š�¸�É
�‹�´�—�Á�˜�¦�¸�¥�¤�Å�ª�v

3-1.4 �„�µ�¦�‹�´�—�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �š�¸�É�ž�¦�³�„�°�•�Ä�œ�ž�¦�³�Á�š�«�Å�š�¥ �Ÿ�¼�v�š�Î�µ�˜�v�°�Š�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Ÿ�u�µ�œ�Š�µ�œ�—�v�µ�œ�„�µ�¦�š�Î�µ�Â�Ÿ�Š
�­�ª�·�˜�Ž�y�² �¤�µ�Â�¨�v�ª�Å�¤�u�œ�v�°�¥�„�ª�u�µ5 �ž�m �­�µ�¤�µ�¦�™�ž�¦�³�„�°�•�Å�—�v �®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ�¤�µ�˜�¦�“�µ�œ�˜�µ�¤�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¥�°�¤�¦�´�•�Ÿ�¼�v�š�Î�µ
�˜�v�°�Š�¤�¸�ª�·�«�ª�„�¦�Å�¢�¢�q�µ�Â�…�œ�Š�Å�¢�¢�q�µ�„�Î�µ�¨�´�Š�Á�ž�}�œ�Ÿ�¼�v�‡�ª�•�‡�»�¤�¦�´�•�Ÿ�·�—�•�°�•�„�µ�¦�Ÿ�¨�·�˜�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²

3-1.4.1 �„�µ�¦�‹�´�—�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š�š�Î�µ�—�v�ª�¥� �m�¤�º�°�•�u�µ�Š�š�¸�É�—�¸ �ª�´�­�—�»�š�¸�É�Ä�•�v�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�Á�š�u�µ�„�´�•�®�¦�º�°�—�¸�„�ª�u�µ �‡�»�–�­�¤�•�´�˜�·�š�¸�É
�‹�³�„�¨�u�µ�ª�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê �°�»�ž�„�¦�–�y�š�¸�É�Ä�®�v�Ä�œ�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�Ä�•�v�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�œ�´�Ê�œ�Ç �š�¸�É�¦�³�•�»�Ä�®�v
�Á�¨�º�°�„�Ä�•�v�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê

3-1.4.2 �­�ª�·�˜�Ž�y�˜�´�—�˜�°�œ�°�´�˜�Ã�œ�¤�´�˜�·�®�¦�º�°Molded Case Circuit Breaker�š�»�„�˜�´�ª�š�¸�É�Ä�•�v�Ä�œ�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �‹�³�˜�v�°�Š�Ÿ�¨�·�˜�Ã�—�¥
�Ÿ�¼�v�Ÿ�¨�·�˜�¦�µ�¥�Á�—�¸�¥�ª�„�´�œ�„�´�•Main CircuitBreaker�¥�„�Á�ª�v�œAutomatic Transfer Switch(ATS) �Ä�®�v�Ä�•�v�‹�µ�„
�Ÿ�¼�v�Ÿ�¨�·�˜�¦�µ�¥�°�º�É�œ�Ç�Å�—�v �Â�˜�u�˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤�¥�·�œ�¥�°�¤�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

3-1.4.3 �„�u�°�œ�­�´�É�Š�Ž�º�Ê�°�®�¦�º�°�‹�´�—�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�­�u�ŠShopDrawing�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É
�‹�³�Ä�•�v�š�»�„�•�œ�·�—�˜�µ�¤�¦�µ�¥�Š�„�µ�¦ �Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¡�·�‹�µ�¦�–�µ�Ä�®�v�‡�ª�µ�¤�¥�·�œ�¥�°�¤�„�u�°�œ

3-1.4.4 �…�œ�µ�—�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Ä�®�v�Ä�•�v�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�• �Â�¨�³/�®�¦�º�°�Ä�œ�¦�µ�¥�„�µ�¦ �Ä�®�v�™�º�°�Á�ž�}�œ�…�œ�µ�—�…�´�Ê�œ�˜�É�Î�µ �Â�˜�u�™�v�µ
�®�µ�„�­�ª�·�˜�Ž�y�˜�´�—�˜�°�œ �Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�š�¸�É�Ä�•�v�¤�¸�…�œ�µ�—�Ä�®�•�u�„�ª�u�µ�Ä�®�v�…�¥�µ�¥�…�œ�µ�—�Â�Ÿ�Š�­�ª�·�˜�Ž�y�Ä�®�v�Ä�®�•�u�…�¹�Ê�œ �Ã�—�¥�™�º�°
�¦�ª�¤�°�¥�¼�u�Ä�œ�Š�µ�œ�Á�ž�}�œ�¦�µ�‡�µ�Á�®�¤�µ�³�‹�³�Å�¤�u�¤�¸�„�µ�¦�Á�¡�·�É�¤�¦�µ�‡�µ�‹�µ�„�¦�µ�‡�µ�š�¸�É�Á�­�œ�°�Å�ª�v

3-1.5 �¡�·�„�´�—�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²

3-1.5.1 �™�v�µ�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �Ä�®�v�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �š�¸�É�„�¨�u�µ�ª�™�¹�Š �¦�ª�¤�š�´�Ê�Š�ª�´�­�—�» �°�»�ž�„�¦�–�y�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�¤�¸�„�µ�¦
�°�°�„�Â�•�•�­�¦�v�µ�Š�˜�µ�¤NEMA, IEC�Â�¨�³�¤�µ�˜�¦�“�µ�œ�°�º�É�œ�Ç �š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�Î�µ�®�œ�—�Å�ª�v �Â�˜�u�˜�v�°�Š�Å�¤�u�…�´�—�˜�u�°�¦�³�Á�•�¸�¥�•�Â�¨�³
�¤�µ�˜�¦�“�µ�œ�„�µ�¦�Å�¢�¢�q�µ�œ�‡�¦�®�¨�ª�Š�®�¦�º�°�„�µ�¦�Å�¢�¢�q�µ�­�u�ª�œ�£�¼�¤�·�£�µ�‡ �š�¸�É�„�Î�µ�®�œ�—�Å�ª�v �Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·
�Ä�•�v�Å�—�v�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�ŠIEC�Ã�—�¥�¤�¸�‡�»�–�­�¤�•�´�˜�·�š�µ�Š�Á�š�‡�œ�·�‡�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

RATED SYSTEM VOLTAGE: 400/230 VOLT.
SYSTEM WIRING : 3-PHASE.4-WIRE.

SOLIDLY GROUND.
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

RATED FREQUENCY : 50 HZ.
RATED CURRENT : �˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•
RATED SHORT-TIME WITHSTAND: �Å�¤�u�œ�v�°�¥�„�ª�u�µRATED

SHORTCIRCUIT�¦�³�•�»�Ä�œ�Â�•�•
RATED PEAK WITHSTAND: 1,000 VOLT.
CONTROL VOLTAGE : 220-240 VAC.
TEMPERATURE RISE : IEC60439-170�qC AT AMBIENT

TEMPERATURE 40�qC
FINISHING : ELECTROGALVANIZED

And EPOXY-POLYESTER
POWDER PAINT COATING.

TYPICAL FORMS : FORM 2B

3-1.6 �¨�´�„�¬�–�³�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�„�µ�¦�‹�´�—�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²

3-1.6.1 �Â�Ÿ�Š�­�ª�·�š�Ž�y�‹�³�˜�v�°�Š�°�°�„�Â�•�•�Â�¨�³�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�“�µ�œ �Ã�—�¥�¤�¸�Á�°�„�­�µ�¦�¦�´�•�¦�°�Š�„�µ�¦�š�—�­�°�•�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

3-1.6.2 �Â�Ÿ�Š�­�ª�·�˜�Ž�y�š�¸�É�Ä�•�v�Á�ž�}�œ�Â�•�•�˜�´�Ê�Š�¡�º�Ê�œ (Floor Standing) �•�œ�·�—Dead-Front�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š
�Á�ž�}�œ�Â�•�•Modularized design system, Self-Standing Metal Structure�Ã�—�¥�Ã�‡�¦�Š�­�¦�v�µ�Š�¦�°�•�œ�°�„�š�¸�É�Á�ž�}�œ
�­�u�ª�œ�Á�­�¦�·�¤�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�š�Î�µ�—�v�ª�¥�Á�®�¨�È�„�®�œ�µ�°�¥�u�µ�Š�œ�v�°�¥2.0 �¤�¤. �Á�•�º�É�°�¤�˜�·�—�„�´�œ �®�¦�º�°�¥�¹�—�˜�·�—�„�´�œ�—�v�ª�¥�­�¨�´�„ �Â�¨�³
�Â�ž�q�œ�Á�„�¨�¸�¥�ª�™�v�µ�Â�Ÿ�Š�­�ª�·�˜�•�y�² �¤�¸�®�¨�µ�¥�­�u�ª�œ

3-1.6.3 �¨�´�„�¬�–�³�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y �² �˜�v�°�Š�‹�´�—�Â�•�u�Š�°�°�„�Á�ž�}�œ�­�u�ª�œ�² (Vertical Section) �°�¥�u�µ�Š�­�¤�•�¼�¦�–�y �­�µ�¤�µ�¦�™�Â�¥�„�‹�µ�„
�„�´�œ�Á�ž�}�œ�°�·�­�¦�³�Å�—�v�Ã�—�¥�Š�u�µ�¥ �Â�˜�u�¨�³�­�u�ª�œ�˜�v�°�Š�¤�¸�…�œ�µ�—�°�¥�¼�u�Ä�œ�•�u�ª�Š�š�¸�É�„�Î�µ�®�œ�—�—�´�Š�œ�¸�Ê

�‡�ª�µ�¤�­�¼�Š : �Å�¤�u�Á�„�·�œ2,275�¤�¤.
�‡�ª�µ�¤�„�ª�v�µ�Š : �¦�³�®�ª�u�µ�Š700-1,300�¤�¤.
�‡�ª�µ�¤�¨�¹�„ : �¦�³�®�ª�u�µ�Š600-1,000�¤�¤.

3-1.6.4 �£�µ�¥�Ä�œ�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Â�˜�u�¨�³�­�u�ª�œ�˜�v�°�Š�‹�´�—�Â�•�u�Š�£�µ�¥�Ä�œ�°�°�„�Á�ž�}�œ�•�u�°�Š (Compartment) �°�¥�u�µ�Š�œ�v�°�¥3 �•�u�°�Š
�—�´�Š�œ�¸�Ê

3-1.6.5 Circuit Breaker Compartment�­�Î�µ�®�¦�´�•�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�˜�´�—�ª�Š�‹�¦�Å�¢�¢�q�µ�˜�u�µ�Š�Ç

3-1.6.6 Metering & Control Compartment�­�Î�µ�®�¦�´�•�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�ª�´�—�² �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�¦�ª�¤�š�´�Ê�ŠTerminal
Block�­�Î�µ�®�¦�´�• �˜�u�°�­�µ�¥�¦�³�•�•�‡�ª�•�‡�»�¤�Â�¨�³�­�´�•�•�µ�–�Á�˜�º�°�œ �Ã�—�¥�ž�„�˜�·�•�u�°�Š�œ�¸�Ê�Ä�®�v�‹�´�—�Å�ª�v�š�¸�É�­�u�ª�œ �•�œ�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y
�²
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1.6.7 Busbars & Cable Compartment�Á�ž�}�œ�•�u�°�Š�­�Î�µ�®�¦�´�•�˜�·�—�˜�´�Ê�ŠBusbars�š�´�Ê�ŠHorizontal�Â�¨�³Vertical Bus
bars�ž�„�˜�·�Ä�®�v�‹�´�—�°�¥�¼�u�Ä�œ�­�u�ª�œ�®�¨�´�Š�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Â�¨�³�‹�´�—�Á�˜�¦�¸�¥�¤Cable Ladder�­�Î�µ�®�¦�´�•�¦�°�Š�¦�´�•�­�µ�¥�Å�¢

3-1.6.8 � �µ�—�v�µ�œ�®�œ�v�µ�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�¡�´�•�…�¹�Ê�œ�…�°�• �Ã�—�¥�¤�¸�—�v�µ�œ�®�œ�¹�É�Š�¥�¹�—�—�v�ª�¥Removable Pin Hidden Hinges�­�u�ª�œ�°�¸�„
�—�v�µ�œ�®�œ�¹�É�Š�Ä�®�v�Á�ž�}�œScrew Lock�®�¦�º�°Key Lock�Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�Á�ž�l�—/�ž�l�— �™�°�—� �µ�Å�—�v�Š�u�µ�¥ �•�µ�œ
�ž�¦�³�˜�¼�˜�v�°�Š�Â�…�È�Š�Â�¦�Š�Å�¤�u�•�·�—�Š�°�Å�—�v � �µ�­�Î�µ�®�¦�´�•Metering and Control Compartment�Ä�®�v�Â�¥�„�Á�ž�}�œ�°�¸�„� �µ�®�œ�¹�É�Š

3-1.6.9 � �µ�ž�l�—�—�v�µ�œ�®�¨�´�Š�š�´�Ê�Š�®�¤�— �Ä�®�v�Ä�•�v�Â�•�•�™�°�—�Å�—�v �¥�¹�—�—�v�ª�¥�­�ž�¦�·�Š (Snap-On lid) �®�¦�º�°�Â�•�•�°�º�É�œ�š�¸�É�­�µ�¤�µ�¦�™�™�°�—� �µ
�Á�ž�l�—/�ž�l�—�Å�—�v�Š�u�µ�¥�Ã�—�¥�˜�v�°�Š�Å�—�v�¦�´�•�¡�·�‹�µ�¦�–�µ�Ä�®�v�‡�ª�µ�¤�¥�·�œ�¥�°�¤�‹�µ�„�ª�·�«�ª�„�¦�„�u�°�œ�Â�¨�³�Ä�®�v�Á�‹�µ�³�¦�¼�¦�³�•�µ�¥�°�µ�„�µ�«
(Drip-proof Louver) �Ã�—�¥�¤�¸�Â�Ÿ�u�œ�Á�®�¨�È�„�•�œ�·�—�¦�¼�¡�¦�»�œ (Perforated Sheet Metal) �˜�·�—�—�v�µ�œ�Ä�œ�š�¸�É� �µ�ž�l�—�•�u�ª�Š
�¨�u�µ�Š�—�v�µ�œ�®�œ�v�µ �Â�¨�³�š�¸�É� �µ�ž�l�—�•�u�ª�Š�•�œ �—�v�µ�œ�®�¨�´�Š

3-1.6.10 � �µ�—�v�µ�œ�…�v�µ�Š�¦�·�¤�œ�°�„�š�´�Ê�Š2�—�v�µ�œ  �Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�Á�¦�¸�¥�•�®�¦�º�°�¡�´�•�…�¹�Ê�œ�…�°�•�¦�¼�ž�—�v�µ�œ�¨�³1�•�·�Ê�œ �¥�¹�—�˜�·�—�„�´�•
�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²�—�v�ª�¥�­�„�¦�¼ �®�¦�º�°�­�¨�´�„�Â�¨�³�Â�ž�q�œ�Á�„�¨�¸�¥�ª �…�œ�µ�— �Â�¨�³�‹�Î�µ�œ�ª�œ�š�¸�É�Á�®�¤�µ�³�­�¤�Ä�®�v�¤�¸�‡�ª�µ�¤
�Â�…�È�Š�Â�¦�Š �Â�˜�u�Ä�œ�„�¦�–�¸�š�¸�É�˜�v�°�Š�Ä�•�v�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �®�¨�µ�¥�­�u�ª�œ (Verticle Section) �Á�¦�¸�¥�Š�˜�u�°�„�´�œ�Ä�®�v�Ä�•�v� �µ�„�´�Ê�œ�¦�³�®�ª�u�µ�Š
�­�u�ª�œ (Sheet Metal Safety Partition) �˜�v�°�Š�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�Á�¦�¸�¥�•�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.5�¤�¤. �Ã�—�¥�¤�¸�•�u�°�Š�Á�‹�µ�³
�š�³�¨�»�™�¹�Š�„�´�œ�Á�¡�¸�¥�Š�¡�°�˜�µ�¤�˜�v�°�Š�„�µ�¦

3-1.6.11 � �µ�—�v�µ�œ�•�œ �Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�¡�´�•�…�¹�Ê�œ�…�°�• �Â�•�u�Š�°�¥�u�µ�Š�œ�v�°�¥�Á�ž�}�œ2 �•�·�Ê�œ �Ã�—�¥�•�·�Ê�œ�®�œ�¹�É�Š�Á�ž�}�œ� �µ�ž�l�—�Á�Œ�¡�µ�³�­�u�ª�œ
Cable Compartment�¥�¹�—�˜�·�—�„�´�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �—�v�ª�¥�­�„�¦�¼ �®�¦�º�° �­�¨�´�„ �Â�¨�³�Â�ž�q�œ�Á�„�¨�¸�¥�ª �…�œ�µ�— �Â�¨�³
�‹�Î�µ�œ�ª�œ�Á�®�¤�µ�³�­�¤ �Ä�®�v�¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š

3-1.6.12 �­�u�ª�œ� �µ�š�»�„�—�v�µ�œ �¦�ª�¤�š�´�Ê�Š�Â�Ÿ�u�œ�„�´�Ê�œ�•�u�°�Š�˜�v�°�Š�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�®�œ�µ �Å�¤�u�œ�v�°�¥�„�ª�u�µ2 �¤�¤. �Â�¨�³� �µ�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²
�š�»�„�—�v�µ�œ�˜�v�°�Š�¤�¸�­�µ�¥�—�·�œ�…�°�Š�•�¦�·�£�´�–�”�y �Ã�—�¥�Ä�•�v�š�°�Š�Â�—�ŠIEC01 10 mm2�˜�u�°�¨�Š�—�·�œ�š�¸�É�Ã�‡�¦�Š�„�µ�¦�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y
�²

3-1.6.13 �„�µ�¦�ž�¦�³�„�°�•�„�µ�¦�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š�‡�Î�µ�œ�¹�Š�™�¹�Š�„�¦�¦�¤�ª�·�›�¸�¦�³�•�µ�¥�‡�ª�µ�¤�¦�v�°�œ�š�¸�É�Á�„�·�—�…�¹�Ê�œ�‹�µ�„�°�»�ž�„�¦�–�y�£�µ�¥�Ä�œ �Ã�—�¥�ª�·�›�¸
�Å�®�¨�Á�ª�¸�¥�œ�…�°�Š�°�µ�„�µ�«�˜�µ�¤�›�¦�¦�¤�•�µ�˜�· �š�´�Ê�Š�œ�¸�Ê�Ä�®�v�Á�‹�µ�³�Á�„�¦�È�—�¦�³�•�µ�¥�°�µ�„�µ�«�š�¸�É� �µ�°�¥�u�µ�Š�Á�¡�¸�¥�Š�¡�° �¡�¦�v�°�¤�˜�·�—�˜�´�Ê�Š
�˜�³�Â�„�¦�Š�„�´�œ�Â�¤�¨�Š (Insect Screen)

3-1.6.14 �„�µ�¦�ž�q�°�Š�„�´�œ�­�œ�·�¤�Â�¨�³�š�µ�­�¸ �Ä�®�v�Á�®�¨�È�„�Â�¨�³�Â�Ÿ�u�œ�Á�®�¨�È�„�š�»�„�•�·�Ê�œ�š�¸�É�Ä�•�v�Á�ž�}�œ�Á�®�¨�È�„�•�»�• (Electro galvanized Steel)
�®�¦�º�°�•�»�•�ž�q�°�Š�„�´�œ�­�œ�·�š�—�v�ª�¥�ª�·�›�¸�°�º�É�œ �š�¸�É�Á�š�¸�¥�•�Á�š�u�µ�®�¦�º�°�—�¸�„�ª�u�µ

- �„�¦�¦�¤�ª�·�›�¸�ž�q�°�Š�„�´�œ�­�œ�·�¤ �Â�¨�³�„�µ�¦�¡�u�œ�­�¸�Ã�¨�®�³�•�·�Ê�œ�­�u�ª�œ�š�¸�É�Á�ž�}�œ�Á�®�¨�È�„�š�»�„�•�·�Ê�œ �˜�v�°�Š�Ÿ�u�µ�œ�„�¦�¦�¤�ª�·�›�¸�ž�q�°�Š�„�´�œ�­�œ�·�¤
�Â�¨�v�ª�¡�u�œ�­�¸�š�´�•�˜�µ�¤�ª�·�›�¸�…�v�µ�Š�¨�u�µ�Š

- �•�·�Ê�œ�­�u�ª�œ�š�¸�É�Á�ž�}�œ�°�¨�¼�¤�·�Á�œ�¸�¥�¤�Â�¨�³�Ã�¨�®�³�Å�¤�u�Á�ž�}�œ�­�œ�·�¤�•�œ�·�—�°�º�É�œ �™�v�µ�„�Î�µ�®�œ�—�Å�ª�v�Ä�®�v�¡�u�œ�­�¸�„�È�Ä�®�v�Ä�•�v�ª�·�›�¸�„�µ�¦�Á�—�¸�¥�ª�„�´�œ�„�´�•
�š�¸�É�„�Î�µ�®�œ�—�Â�˜�u�Å�¤�u�˜�v�°�Š�¨�v�µ�Š�—�v�ª�¥�œ�Ê�Î�µ�¥�µ�„�´�œ�­�œ�·�¤

- �ª�·�›�¸�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�Ã�¨�®�³
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�„. �š�Î�µ�„�µ�¦�…�´�—�Ÿ�·�ª�Ã�¨�®�³�Ä�®�v�Á�¦�¸�¥�•�Â�¨�³�­�³�°�µ�—
�…. �š�Î�µ�„�µ�¦�¨�v�µ�Š�Â�Ÿ�u�œ�Ã�¨�®�³�Á�¡�º�É�°�¨�v�µ�Š�Å�…�¤�´�œ�®�¦�º�°�œ�Ê�Î�µ�¤�´�œ�°�°�„�‹�µ�„�Â�Ÿ�u�œ�Ã�¨�®�³�­�³�°�µ�— (Degreasing)
�Š. �Á�Œ�¡�µ�³�Â�Ÿ�u�œ�Á�®�¨�È�„ �™�v�µ�¤�¸�¦�u�°�Š�¦�°�¥�…�°�Š�„�µ�¦�¤�¸�­�œ�·�¤ �Â�¨�³�Å�¤�u�Ä�•�u�Â�Ÿ�u�œ�Á�®�¨�È�„�Ä�®�¤�u �˜�v�°�Š�¨�v�µ�Š�—�v�ª�¥�œ�Ê�Î�µ�¥�µ�„�´�œ

�­�œ�·�¤�Á�¡�º�É�°�Ä�®�v�­�œ�·�¤�š�¸�É�Á�®�¨�º�°�°�¥�¼�u�®�¨�´�Š�„�µ�¦�…�´�—�®�¨�»�—�°�°�„�š�´�Ê�Š�®�¤�—�œ�Ê�Î�µ�¥�µ�¨�v�µ�Š�­�œ�·�¤�Ä�®�v�Ä�•�v�…�°�ŠICI �®�¦�º�°
�Á�š�¸�¥�•�Á�š�u�µ

- �„�µ�¦�Á�‡�¨�º�°�•�Ÿ�·�ª�•�´�Ê�œ�Â�¦�„ �Ä�®�v�Ä�•�v�ª�·�›�¸�•�»�•�­�´�Š�„�³�­�¸ �Ã�—�¥�ª�·�›�¸�•�»�•�—�v�ª�¥�Å�¢�¢�q�µ �®�¦�º�°ELECTRO-GALVANIZED

- �„�µ�¦�¡�u�œ�­�¸�•�´�Ê�œ�œ�°�„�Ä�®�v�Ä�•�v�­�¸�Ÿ�Š�°�¸�¡�È�°�„�Ž�¸�É/�Ã�¡�¨�¸�Á�°�­�Á�˜�°�¦�y�°�¥�u�µ�Š�—�¸�¡�u�œ�Ä�®�v�š�´�É�ª�°�¥�u�µ�Š�œ�v�°�¥�‡�ª�µ�¤�®�œ�µ�­�¸60-80
�Å�¤�‡�¦�°�œ �Â�¨�v�ª�°�•�—�v�ª�¥�‡�ª�µ�¤�¦�v�°�œ180�°�Š�«�µ �®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�­�¸

3-1.7 �•�´�­�•�µ�¦�y�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²

3-1.7.1 �•�´�­�•�µ�¦�y�˜�v�°�Š�Á�ž�}�œ�š�°�Š�Â�—�Š�š�¸�É�¤�¸�‡�ª�µ�¤�•�¦�·�­�»�š�›�·�Í�Å�¤�u�œ�v�°�¥�„�ª�u�µ98% �š�¸�É�Ÿ�¨�·�˜�…�¹�Ê�œ�­�Î�µ�®�¦�´�•�Ä�•�v�„�´�•�Š�µ�œ�Å�¢�¢�q�µ�Ã�—�¥�Á�Œ�¡�µ�³
�Ã�—�¥�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¥�°�¤�¦�´�•

3-1.7.2 �…�œ�µ�—�…�°�Š�•�´�­�•�µ�¦�y �Á�­�v�œ�«�¼�œ�¥�y�Ä�®�v�¤�¸�…�œ�µ�—�Á�š�u�µ�„�´�•�Á�­�v�œ�Á�¢�­ �®�¦�º�°�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�…�œ�µ�—�…�°�Š�•�´�­�•�µ�¦�y�Á�­�v�œ�—�·�œ
(Ground Bus)  �Ä�®�v�Ä�•�v�š�°�Š�Â�—�Š�š�¸�É�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�¦�´�•�„�¦�³�Â�­�Å�—�v �Å�¤�u�œ�v�°�¥�„�ª�u�µ25%  �…�°�Š�Á�­�v�œ�Á�¢�­�Â�˜�u�š�´�Ê�Š�œ�¸�Ê
MAIN BUSBARS�š�´�Ê�Š�Á�­�v�œ�Á�¢�­�Á�­�v�œ�«�¼�œ�¥�y�Â�¨�³�Á�­�v�œ�—�·�œ �˜�v�°�Š�¤�¸�…�œ�µ�—�Å�¤�u�Á�¨�È�„�„�ª�u�µ120�˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦
�­�Î�µ�®�¦�´�•�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �š�¸�É�Ä�•�vMain Breaker�¤�¸�…�œ�µ�—�Á�„�·�œ800�Â�°�¤�Â�ž�¦�y

3-1.7.3 �„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�¤�œ�•�´�­�•�µ�¦�y�Ä�®�v�Ä�•�v�Â�•�•�œ�°�œ �Â�¨�³�¡�¸�—�Á�—�°�¦�y�•�´�­�•�µ�¦�y�Ä�®�v�Ä�•�v�Â�•�•�˜�´�Ê�Š �„�µ�¦�‹�´�—Busbars�š�´�Ê�ŠPhase-to
Phase�Â�¨�³Phase-to-Ground�˜�v�°�Š�‹�´�—�Ä�®�v�­�u�ª�œ�š�¸�É�Á�ž�}�œ�˜�´�ª�œ�Î�µ�Å�¢�¢�q�µ (Live Part) �¤�¸�¦�³�¥�³�®�u�µ�Š�„�´�œ�Å�—�v�Å�¤�u�œ�v�°�¥
�„�ª�u�µ50�¤�·�¨�¨�·�Á�¤�˜�¦ �Ä�œ�„�¦�–�¸�š�¸�É�Å�¤�u�­�µ�¤�µ�¦�™�‹�´�—�¦�³�¥�³�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�œ�¸�Ê�Å�—�v�Ä�®�v�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ�Å�¢�¢�q�µ�š�¸�É�™�¼�„�°�°�„�Â�•�•
�Ä�®�v�Ä�•�v�®�»�v�¤�•�´�­�•�µ�¦�y�Ã�—�¥�Á�Œ�¡�µ�³ �Â�¨�³�¤�¸�­�¸�…�°�Š�Œ�œ�ª�œ�˜�¦�Š�˜�µ�¤�¦�®�´�­�­�¸�…�°�Š�•�´�­�•�µ�¦�y�š�¸�É�„�Î�µ�®�œ�— �š�´�Ê�Š�œ�¸�Ê�˜�v�°�Š�‡�Î�µ�œ�¹�Š�™�¹�Š
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�¦�´�•�„�¦�³�Â�­�Å�¢�¢�q�µ�…�°�Š�•�´�­�•�µ�¦�y�š�¸�É�°�µ�‹�¨�—�¨�Š

3-1.7.4 �„�µ�¦�‹�´�—�Á�¦�¸�¥�Š�•�´�­�•�µ�¦�y�Ä�œ�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²  �Ä�®�v�‹�´�—�Á�¦�¸�¥�Š�˜�µ�¤ �Á�¢�­�Á�°. �Á�¢�­�•�¸. �Â�¨�³�Á�¢�­�Ž�¸. �Ã�—�¥�Á�¤�º�É�°�¤�°�Š�Á�…�v�µ�¤�µ
�—�v�µ�œ�®�œ�v�µ�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Ä�®�v�¤�¸�¨�´�„�¬�–�³�Á�¦�¸�¥�Š�‹�µ�„�®�œ�v�µ�Å�ž�®�¨�´�Š�®�¦�º�°�‹�µ�„�—�v�µ�œ�•�œ�¨�Š�¤�µ�—�v�µ�œ�¨�u�µ�Š �®�¦�º�° �‹�µ�„
�Ž�v�µ�¥�¤�º�°�Å�ž�…�ª�µ�¤�º�° �°�¥�u�µ�Š�Ä�—�°�¥�u�µ�Š�®�œ�¹�É�Š

3-1.7.5 �•�´�­�•�µ�¦�y�š�¸�É�˜�·�—�˜�´�Ê�Š�˜�µ�¤�Â�œ�ª�œ�°�œ (�¦�ª�¤�š�´�Ê�ŠNeutralBus�Â�¨�³Ground Bus) �˜�v�°�Š�¤�¸�‡�ª�µ�¤�¥�µ�ª�˜�¨�°�—�Á�š�u�µ�‡�ª�µ�¤
�„�ª�v�µ�Š�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �š�´�Ê�Š�•�»�—

3-1.7.6 �•�´�­�•�µ�¦�y�Á�­�v�œ�—�·�œ�˜�v�°�Š�˜�u�°�„�´�•�Ã�‡�¦�Š�…�°�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�š�»�„�­�u�ª�œ�Ç �Â�¨�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ�š�¸�É�¤�´�É�œ�‡�Š�™�µ�ª�¦
�•�´�­�•�µ�¦�y�Á�­�v�œ�—�·�œ �Â�¨�³�Á�­�v�œ�«�¼�œ�¥�y�˜�v�°�Š�¤�¸�¡�º�Ê�œ�š�¸�É�Â�¨�³�­�·�É�Š�°�Î�µ�œ�ª�¥�‡�ª�µ�¤�­�³�—�ª�„�Á�˜�¦�¸�¥�¤�Å�ª�v�­�Î�µ�®�¦�´�•�˜�u�°�­�µ�¥�—�·�œ�…�°�Š
�•�¦�·�£�´�–�”�y
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1.7.7 Busbar Holders�˜�v�°�Š�Á�ž�}�œ�ª�´�­�—�»�ž�¦�³�Á�£�šFiberglass Reinforced Polyester�®�¦�º�°Epoxyresin�Â�•�•�­�°�Š
�•�·�Ê�œ�ž�¦�³�„�°�•Busbar�Ã�—�¥�¥�¹�—�v�ª�¥Bolt�Â�¨�³Nut�®�»�v�¤Spacer�š�¸�É�Á�ž�}�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ �®�v�µ�¤�Ä�•�v�ª�´�­�—�»�Ä�œ�˜�¦�³�„�¼�¨
Bakelite�®�¦�º�°�˜�¦�³�„�¼�¨Phenolics�Á�ž�}�œ�®�¦�º�°�Â�š�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ�Ã�—�¥�Á�—�È�—�…�µ�—

3-1.7.8 Busbar�Â�¨�³Holders�˜�v�°�Š�¤�¸�…�v�°�¤�¼�¨�š�µ�Š�Á�š�‡�œ�·�‡�Â�¨�³�Ÿ�¨�„�µ�¦�‡�Î�µ�œ�ª�–�Á�¡�º�É�°�Â�­�—�Š�ª�u�µ�­�µ�¤�µ�¦�™�š�œ�˜�u�°�Â�¦�Š�Ä�—�Ç
�š�¸�É�Á�„�·�—�‹�µ�„�„�¦�³�Â�­�Å�¢�¢�q�µ�¨�´�—�ª�Š�‹�¦�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ40 KA. �Ã�—�¥�Å�¤�u�Á�„�·�—�„�µ�¦�Á�­�¸�¥�®�µ�¥�Ä�—�Ç �¦�ª�¤�š�´�Ê�ŠBolts�Â�¨�³
Nuts�˜�v�°�Š�š�œ�˜�u�°�Â�¦�Š�Á�®�¨�u�µ�œ�´�Ê�œ�Å�—�v�—�v�ª�¥�Á�•�u�œ�„�´�œ

3-3.8 �­�µ�¥�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�£�µ�¥�Ä�œ�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²

3-3.8.1 �­�µ�¥�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�¦�³�•�•�‡�ª�•�‡�»�¤�Â�¨�³�Á�‡�¦�º�É�°�Š�ª�´�— �Ž�¹�É�Š�Á�—�·�œ�Á�•�º�É�°�¤�¦�³�®�ª�u�µ�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�„�´�•�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ
�Â�¨�³�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�„�´�•Terminal Block�Ä�®�v�Ä�•�v�­�µ�¥�•�œ�·�—Flexible Annealed�Ä�®�v�Ä�•�v�•�œ�·�—�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ
�Å�—�v750�Ã�ª�¨�š�y�Œ�œ�ª�œ�š�œ�‡�ª�µ�¤�¦�v�°�œ�Å�—�v70�°�Š�«�y�Á�Ž�¨�Á�Ž�¸�¥�­ �­�µ�¥�Å�¢�¢�q�µ�®�¨�µ�¥�Á�­�v�œ�š�¸�É�Á�—�·�œ�Å�ž�—�v�ª�¥�„�´�œ�Ä�®�v�­�¸
�˜�u�µ�Š�„�´�œ  �Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ã�¥�„�¥�v�µ�¥�˜�v�°�Š�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•
(As Built Drawing) �…�œ�µ�—�…�°�Š�­�µ�¥�Å�¢�¢�q�µ�˜�v�°�Š�­�µ�¤�µ�¦�™�œ�Î�µ�„�¦�³�Â�­�Å�¢�¢�q�µ�Å�—�v�˜�µ�¤�˜�v�°�Š�„�µ�¦ �Â�˜�u�Å�¤�u�Á�¨�È�„�„�ª�u�µ
�„�Î�µ�®�œ�—�—�´�Š�œ�¸�Ê
CURRENT CIRCUIT : 4 �˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦
VOLTAGE CIRCUIT : 2.5 �˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦
CONTROL CIRCUIT : 1.5 �˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦
GROUND�­�Î�µ�®�¦�´�•�•�µ�œ�ž�¦�³�˜�¼: 10 �˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦
�­�µ�¥�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�‡�ª�•�‡�»�¤�„�µ�¦�˜�´�—�…�°�Š�ª�Š�‹�¦�…�°�ŠBreaker�‹�³�˜�v�°�Š�Ä�•�v�Â�œ�ª�ž�q�°�Š�„�´�œ�„�µ�¦�Á�®�œ�¸�É�¥�ª�œ�Î�µ�…�°�Š�„�¦�³�Â�­�š�¸�É
�Á�„�·�—�‹�µ�„�­�œ�µ�¤�Â�¤�u�Á�®�¨�È�„�Á�š�u�µ�œ�´�Ê�œ

3-3.8.2 �„�µ�¦�˜�u�°�ª�Š�‹�¦�Á�¡�º�É�°�„�µ�¦�„�Î�µ�¨�´�Š �„�µ�¦�˜�u�°�ª�Š�‹�¦�Á�¡�º�É�°�„�µ�¦�„�Î�µ�¨�´�Š�Ä�œ�Â�Ÿ�Š�‹�u�µ�¥�Å�¢�Á�•�u�œ �¦�³�®�ª�u�µ�Š�•�´�­�•�µ�¦�y�„�´�•�­�ª�·�˜�Ž�y�˜�´�—
�˜�°�œ�Á�ž�}�œ�˜�v�œ �Ä�®�v�˜�u�°�—�v�ª�¥�­�µ�¥�Å�¢�¢�q�µ�®�»�v�¤�Œ�œ�ª�œ�•�œ�·�—�š�œ�Â�¦�Š�—�´�œ�Å�—�v750�Ã�ª�¨�š�y  �Â�¨�³�š�œ�‡�ª�µ�¤�¦�v�°�œ�Å�—�v�Å�¤�u�œ�v�°�¥
�„�ª�u�µ75 �°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­ �®�¦�º�°�˜�u�°�—�v�ª�¥�•�´�­�•�µ�¦�y�š�°�Š�Â�—�Š�®�»�v�¤�Œ�œ�ª�œ�Â�•�•�®�—�˜�´�ª�—�v�ª�¥�‡�ª�µ�¤�¦�v�°�œ (Heat
Shrinkable Tubing) �Ž�¹�É�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�Å�¤�u�˜�É�Î�µ�„�ª�u�µ�Œ�œ�ª�œ�…�°�Š�­�µ�¥�Å�¢�¢�q�µ�…�œ�µ�—�…�°�Š�­�µ�¥�Å�¢�¢�q�µ �®�¦�º�°�•�´�­�•�µ�¦�y�˜�v�°�Š
�Ã�˜�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�¦�´�•�„�¦�³�Â�­�Å�¢�¢�q�µ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ�…�œ�µ�—�Á�¢�¦�¤ (Frame Size) �š�¸�É40�°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­ �…�°�Š
�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�š�¸�É�˜�u�°�Á�…�v�µ�®�µ �®�¦�º�°�…�œ�µ�—�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•

3-3.8.3 �„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�¢�q�µ�£�µ�¥�Ä�œ�Â�Ÿ�Š�­�ª�·�˜�Ž�² �Ä�®�v�Á�—�·�œ�Ä�œ�š�u�°�¦�v�°�¥�­�µ�¥�®�¦�º�°�¦�µ�Š�¡�¨�µ�­�˜�·�„�•�u�ª�Š�š�¸�É�˜�u�°�Á�…�v�µ�°�»�ž�„�¦�–�y�Ä�®�v
�¦�v�°�¥�Ä�œ�š�u�°�¡�¨�µ�­�˜�·�„�„�u�°�œ �„�µ�¦�˜�u�°�­�µ�¥�Å�¢�¢�q�µ�Á�…�v�µ�°�»�ž�„�¦�–�y�Ä�®�v�˜�u�°�Ÿ�u�µ�œ�…�´�Ê�ª�˜�u�°�­�µ�¥�•�œ�·�—�­�°�Š�—�v�µ�œ�®�v�µ�¤�˜�u�°�˜�¦�Š�„�´�•
�°�»�ž�„�¦�–�y �™�v�µ�¤�¸�­�µ�¥�Å�¢�¢�q�µ�­�u�ª�œ�š�¸�É�˜�v�°�Š�Á�—�·�œ�°�¥�¼�u�œ�°�„�Ä�®�v�Ä�•�v�­�µ�¥�Å�¢�¢�q�µ�•�œ�·�—�®�¨�µ�¥�Â�„�œ�¤�¸�Œ�œ�ª�œ �Â�¨�³�Á�ž�¨�º�°�„�œ�°�„

3-3.8.4 �­�µ�¥�Å�¢�¢�q�µ�š�»�„�Á�­�v�œ�š�¸�É�ž�¨�µ�¥�š�´�Ê�Š2�—�v�µ�œ �˜�v�°�Š�¤�¸�®�¤�µ�¥�Á�¨�…�„�Î�µ�„�´�• (Wire Mark) �Á�ž�}�œ�Â�•�•�ž�¨�°�„�­�ª�¤�¥�µ�„
�Â�„�u�„�µ�¦�¨�°�„�®�¨�»�—�®�µ�¥
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.8.5 �…�´�Ê�ª�˜�u�°�­�µ�¥ (Terminal) �Ä�®�v�Ä�•�v�Â�•�•�Ä�•�v�Á�‡�¦�º�É�°�Š�¤�º�°�„�¨�•�¸�• �…�´�Ê�ª�˜�u�°�­�µ�¥�Å�¢�¢�q�µ�Á�ž�}�œ�•�œ�·�—�š�¸�É�Ä�•�v�„�´�•�­�µ�¥�š�°�Š�Â�—�Š

3-3.8.6 �­�¨�´�„�Á�„�¨�¸�¥�ª �Â�ž�q�œ�Á�„�¨�¸�¥�ª�Â�¨�³�Â�®�ª�œ (Bolt. Nut&Washer) �­�Î�µ�®�¦�´�•�˜�u�°�•�´�­�•�µ�¦�y�Ä�®�v�Ä�•�v�•�œ�·�—High-
Tensile, Eletro-Galvanized or Chrome-Plated) �Ä�®�v�Ä�•�v�‹�Î�µ�œ�ª�œ�­�¨�´�„�Â�¨�³�Â�ž�q�œ�Á�„�¨�¸�¥�ª�Ä�®�v�Á�¡�¸�¥�Š�¡�°�Â�¨�v�ª
�…�´�œ�—�v�ª�¥Torque wrench�Ä�®�v�Á�¡�¸�¥�Š�¡�°�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v

3-3.8.7 �„�µ�¦�˜�u�°�­�µ�¥�Å�¢�Á�…�v�µ�„�´�•�•�´�­�•�µ�¦�y�˜�v�°�Š�˜�u�°�Ÿ�u�µ�œ�…�´�Ê�ª�˜�u�°�­�µ�¥ �„�µ�¦�˜�u�°�…�´�Ê�ª�­�µ�¥�„�´�•�•�´�­�•�µ�¦�y�®�¦�º�°�˜�u�°�•�´�­�•�µ�¦�y�„�´�•�•�´�­
�•�µ�¦�y �Ä�®�v�Ä�•�v�­�¨�´�„�Â�¨�³�Â�ž�q�œ�Á�„�¨�¸�¥�ª�¡�¦�v�°�¤�Â�®�ª�œ�­�ž�¦�·�Š�„�u�°�œ�˜�u�°�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�•�¦�·�Á�ª�–�Ÿ�·�ª�­�´�¤�Ÿ�´�­�—�v�ª�¥�Â�ž�¦�Š
�Ã�¨�®�³

3-3.9 Mimic Bus�Â�¨�³Nameplate
�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š�¤�¸�…�v�°�¤�¼�¨�…�´�Ê�œ�˜�°�œ�Â�­�—�Š�Å�ª�v �Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�œ�¸�Ê

3-3.9.1 �š�¸�É�®�œ�v�µ�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �˜�v�°�Š�¤�¸Mimic Bus�Á�¡�º�É�°�Â�­�—�Š�„�µ�¦�‹�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�Á�…�v�µ �Â�¨�³�°�°�„�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�¡�¨�µ�­�˜�·�„
�—�Î�µ�­�Î�µ�®�¦�´�•�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �¦�³�•�•�Å�¢�¢�q�µ�ž�„�˜�· �Â�¨�³�­�¸�Â�—�Š�­�Î�µ�®�¦�´�•�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²�¦�³�•�•�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ�®�¦�º�°�­�¸�š�¸�É�Ÿ�¼�v
�ª�u�µ�‹�v�µ�Š�Á�®�È�œ�•�°�•�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ3 �¤�·�¨�¨�·�Á�¤�˜�¦  �Â�¨�³�„�ª�v�µ�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ10 �¤�·�¨�¨�·�Á�¤�˜�¦ �¥�¹�—�Â�œ�u�œ
�„�´�•�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �—�v�ª�¥�­�„�¦�¼�°�¥�u�µ�Š�Â�œ�u�œ�®�œ�µ

3-1.9.2 �Ä�®�v�¤�¸Nameplate�Á�¡�º�É�°�Â�­�—�Š�ª�u�µ�°�»�ž�„�¦�–�y�˜�´�—�ª�Š�‹�¦�Å�¢�¢�q�µ�Ä�— �‹�u�µ�¥�®�¦�º�°�‡�ª�•�‡�»�¤�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�Ä�— �®�¦�º�°�„�¨�»�u�¤�Ä�—
�Á�ž�}�œ�Â�Ÿ�u�œ�¡�¨�µ�­�˜�·�„�¡�º�Ê�œ�­�¸�Á�•�u�œ�Á�—�¸�¥�ª�„�´�•Mimic bus�Â�„�³�Á�ž�}�œ�°�´�„�¬�¦�­�¸�…�µ�ª�Ã�—�¥�‡�ª�µ�¤�­�¼�Š�…�°�Š�°�´�„�¬�¦�˜�v�°�Š�Å�¤�u�œ�v�°�¥
�„�ª�u�µ20�¤�·�¨�¨�·�Á�¤�˜�¦

3-1.9.3 �ž�q�µ�¥�Â�­�—�Š�•�º�É�°�Â�¨�³�­�™�µ�œ�š�¸�É�˜�·�—�˜�u�°�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜ �Á�ž�}�œ�ž�q�µ�¥�š�¸�É�š�œ�š�µ�œ�Å�¤�u�¨�•�Á�¨�º�°�œ�Å�—�v�Š�u�µ�¥�˜�·�—�Å�ª�v�š�¸�É�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �—�v�µ�œ
�œ�°�„�˜�¦�Š�š�¸�É�Ç �Á�®�È�œ�Å�—�v�Š�u�µ�¥�®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª

3-1.9.4 Mimic�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�¥�¹�—�—�v�ª�¥ �„�µ�ª �®�¦�º�°Rivet�¥�¹�—�˜�·�—�„�´�•�˜�¼�v�Ä�®�v�®�œ�µ�Â�œ�u�œ

3-3.10 �„�µ�¦�˜�·�—�˜�´�Ê�Š

3-1.10.1 �Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�­�™�µ�œ�š�¸�É�Ä�•�v�Š�µ�œ�‹�¦�·�Š �˜�v�°�Š�¥�¹�—�˜�·�—�„�´�•�“�µ�œ�š�¸�É�˜�´�Ê�Š�—�v�ª�¥�œ�w�°�˜�‹�Î�µ�œ�ª�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ4�‹�»�— �˜�µ�¤
�¤�»�¤�š�´�Ê�Š�­�¸�É�°�¥�u�µ�Š�Â�œ�u�œ�®�œ�µ

3-3.10.2 �Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ�¡�º�Ê�œ�‡�°�œ�„�¦�¸�˜ �œ�w�°�˜�š�¸�É�Ä�•�v�˜�v�°�Š�Á�ž�}�œ�Â�•�•Expansion bolt
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1.11 �„�µ�¦�š�—�­�°�•

3-1.11.1 �„�µ�¦�š�—�­�°�•�ž�¦�³�‹�Î�µ�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ (Routine Test) �˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 439-1 �‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- �˜�¦�ª�‹�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�˜�µ�¤�ª�Š�‹�¦�‡�ª�•�‡�»�¤�š�µ�Š�—�v�µ�œ�Å�¢�¢�q�µ

(Wiring, Electrical Operation)
- �˜�¦�ª�‹�­�°�•�‡�u�µ�‡�ª�µ�¤�Á�ž�}�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ (Dielectric test)
- �˜�¦�ª�‹�­�°�•�„�µ�¦�ž�q�°�Š�„�´�œ�š�µ�Š�—�v�µ�œ�Å�¢�¢�q�µ (Protective measures)
- �˜�¦�ª�‹�­�°�• �‡�u�µ�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ (Insulation resistance)

3-3.11.2 �œ�°�„�‹�µ�„�„�µ�¦�š�—�­�°�•�š�¸�É�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�˜�µ�¤�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š �Á�¤�º�É�°�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�œ�­�™�µ�œ�š�¸�É�Ä�•�v�Š�µ�œ
�Â�¨�v�ª �˜�v�°�Š�˜�¦�ª�‹�š�—�­�°�•�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�œ�¸�Ê
- �˜�¦�ª�‹�­�°�•�‡�u�µ�‡�ª�µ�¤�Á�ž�}�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ�…�°�Š�°�»�ž�„�¦�–�y�£�µ�¥�Ä�œ�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �š�´�Ê�Š�®�¤�—
- �˜�¦�ª�‹�­�°�•�‡�u�µ�‡�ª�µ�¤�Á�ž�}�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ�…�°�Š�­�µ�¥�ž�q�°�œ (Feeder) �˜�u�µ�Š�Ç �š�¸�É�°�°�„�‹�µ�„�Â�Ÿ�Š�­�ª�·�˜�Ž�y�²
- �˜�¦�ª�‹�­�°�•�¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç �Á�¡�º�É�°�š�—�­�°�•�‡�ª�µ�¤�™�¼�„�˜�v�°�Š

�Ä�œ�…�´�Ê�œ�˜�°�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�‹�³�˜�v�°�Š�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¦�u�ª�¤�˜�¦�ª�‹�­�°�•�š�¸�É�Ã�¦�Š�Š�µ�œ�Â�¨�³�Á�®�È�œ�•�°�•�¡�¦�v�°�¤�°�œ�»�¤�´�˜�·
�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�­�°�•

3-1.12 �Á�‡�¦�º�É�°�Š�¤�º�°�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

3-1.12.1 �š�¸�É�…�v�µ�Š�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Â�˜�u�¨�³�•�»�— �Ä�®�v�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�¤�º�°�­�Î�µ�®�¦�´�•�Á�ž�l�—�•�µ�œ�ž�¦�³�˜�¼�—�v�µ�œ�®�œ�v�µ1(�®�œ�¹�É�Š) �°�´�œ �Ã�—�¥�¤�¸
�ž�¦�³�„�•�˜�·�—�¦�´�—�Å�ª�v�„�´�•�Â�Ÿ�Š�­�ª�·�˜�Ž�y�² �Ä�®�v�­�¼�Š�ž�¦�³�¤�µ�–1.80 �¤.

3-1.12.2 �Ä�®�v�‹�´�—�•�»�—�Á�‡�¦�º�É�°�Š�¤�º�°�•�Î�µ�¦�»�Š�¦�´�„�¬�µ �ž�¦�³�„�°�•�—�v�ª�¥�Á�‡�¦�º�É�°�Š�Á�ž�l�—�•�µ�œ�ž�¦�³�˜�¼�—�v�µ�œ�®�œ�v�µ (�®�œ�¹�É�Š) �°�´�œ �Å�…�‡�ª�Š
�­�Î�µ�®�¦�´�•�™�°�—�­�„�¦�¼�¥�¹�—�Â�Ÿ�u�œ�Ã�¨�®�³1(�®�œ�¹�É�Š) �°�´�œTorque Wrench�…�œ�µ�—�š�¸�É�Á�®�¤�µ�³�­�¤1(�®�œ�¹�É�Š) �°�´�œ �¡�¦�v�°�¤�®�´�ª
�­�Î�µ�®�¦�´�•�…�´�œ�­�¨�´�„�Â�¨�³�Â�ž�q�œ�Á�„�¨�¸�¥�ª�š�¸�É�Ä�•�v�¥�¹�—�•�´�­�•�µ�¦�y�Â�¨�³�­�ª�·�˜�Ž�y�˜�´�—�˜�°�œ�² �‡�¦�•�š�»�„�…�œ�µ�—�š�¸�É�˜�v�°�Š�Ä�•�v1(�®�œ�¹�É�Š) �•�»�—
�Â�¨�³�„�¨�u�°�Š�Ã�¨�®�³�­�Î�µ�®�¦�´�•�Ä�­�u�Á�‡�¦�º�É�°�Š�¤�º�°�š�´�Ê�Š�®�¤�— �•�»�—�Á�‡�¦�º�É�°�Š�¤�º�°�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�œ�¸�Ê �Ä�®�v�‹�´�—�Ä�®�v�˜�µ�¤�‹�Î�µ�œ�ª�œ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ
�¦�µ�¥�„�µ�¦

3-1.13 AIR CIRCUIT BREAKER(�Ä�•�v�­�Î�µ�®�¦�´�•�š�¸�É�¤�¸RATE CURRENT�• 1,000 A)

3-1.13.1 �…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž (General)
- Air Circuit Breaker�š�¸�É�œ�Î�µ�¤�µ�Ä�•�v�š�´�Ê�Š�®�¤�—�˜�v�°�Š�Ÿ�¨�·�˜�Â�¨�³�š�—�­�°�•�˜�µ�¤�¤�µ�˜�¦�“�µ�œ

IEC 947-1�Â�¨�³TEC 947-2 ,�Â�¨�³�Á�ž�}�œ�Á�•�¦�‡�Á�„�°�¦�yCategory B
- �„�µ�¦�˜�·�—�˜�´�Ê�Š �­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Å�—�v�š�´�Ê�Š�Â�•�•Fixed�®�¦�º�°Drawout�˜�µ�¤�š�¸�É�Â�•�•�„�Î�µ�®�œ�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1.13.2 �Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�­�u�ª�œ�ž�¦�³�„�°�• (Construction)
- Main Contacts�˜�v�°�Š�Á�ž�}�œ�Â�•�•Free maintenance�£�µ�¥�Ä�˜�v�„�µ�¦�Ä�•�v�Š�µ�œ�ž�„�˜�· �Â�¨�³�˜�v�°�Š�¤�¸�Á�‡�¦�º�É�°�Š�®�¤�µ�¥

�Â�­�—�Š�™�¹�Š�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�°�Š�®�œ�v�µ�‡�°�œ�Â�š�‡ �Ã�—�¥�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�—�v�ª�¥�˜�µ�Á�ž�¨�u�µ�Å�—�v (Visual wear
indicator) �Á�¤�º�É�°�™�°�—Arc Chutes�°�°�„�Â�¨�v�ª

- Arc Shutes�®�¦�º�°�•�»�—�—�´�•�°�µ�¦�y�‡ �˜�v�°�Š�­�µ�¤�µ�¦�™�™�°�—–�ž�¦�³�„�°�• �š�¸�É�®�œ�v�µ�Š�µ�œ�Å�—�v�­�³�—�ª�„ �Â�¨�³�š�¸�ÉArc Shutes
�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�˜�³�Â�„�¦�Š�Ã�¨�®�³�­�µ�œ�¨�³�Á�°�¸�¥�— (metal Filters) �š�¸�É�š�Î�µ�‹�µ�„Stainless Steel�Á�¡�º�É�°�¨�—�‡�ª�µ�¤
�Á�­�¸�¥�®�µ�¥�£�µ�¥�œ�°�„�Á�¤�º�É�°�Á�„�·�—Fault

- �„�¦�–�¸�š�¸�É�Á�ž�}�œ�•�œ�·�—Draw Out Type�Ä�œ�„�µ�¦�Á�¨�º�É�°�œ�Á�•�¦�‡�Á�„�°�¦�y �Á�…�v�µ– �°�°�„ �‹�³�˜�v�°�Š�¤�¸3�˜�Î�µ�Â�®�œ�u�Š�‡�º�°
Connect–Test–Disconnect�Ã�—�¥�Â�˜�u�¨�³�˜�Î�µ�Â�®�œ�u�Š�‹�³�˜�v�°�Š�¤�¸�ž�»�p�¤�„�— �Á�¡�º�É�°�ž�¨�— �Ä�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�˜�Î�µ�Â�®�œ�u�Š
�—�´�Š�„�¨�u�µ�ª (Release Button) �š�¸�É�—�v�µ�œ�®�œ�v�µ�…�°�Š �Á�•�¦�‡�Á�„�°�¦�y

- Air Circuit Breaker�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�Œ�œ�ª�œ2�•�´�Ê�œ (Double Insulation)
- Rate current 100%continuous
- �°�»�ž�„�¦�–�y�•�u�ª�¥�Á�¡�·�É�¤�Á�˜�·�¤ (Electrical Auxiliaries)
- Undervoltage Release�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�®�œ�u�ª�Š�Á�ª�¨�µ�Å�—�v (Time delay) �Ã�—�¥�ž�¦�´�•�Å�—�v�˜�´�Ê�Š�Â�˜�u0.5–3�ª�·�œ�µ�š�¸
- Undervoltage ,Shunt Trip ,Closing Coil, Motor operated ,Auxiliary Contact�­�µ�¤�µ�¦�™�Ä�•�v�¦�u�ª�¤�„�´�œ

�Å�—�v�š�»�„�¦�»�u�œ (Common Auxiliaries) �‡�º�°�˜�´�Ê�Š�Â�˜�u800–6300 A�Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�Á�¦�º�É�°�ŠSpare part
- Built in ground fault
- Phase protection w/shunt trip
- Closing coil motor operted
- Aux conatact

3-1.13.3 �š�¦�·�ž�¥�¼�œ�·�˜ (trip units)

- �…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž�…�°�Š�š�¦�·�ž�¥�¼�œ�·�˜ (General)
- CT�š�¸�É�š�Î�µ�®�œ�v�µ�š�¸�É�Ä�œ�„�µ�¦�˜�¦�ª�‹�ª�´�—�¦�³�—�´�•�„�¦�³�Â�­�Å�¢ �£�µ�¥�Ä�œ�˜�´�ª�Á�•�¦�‡�Á�„�°�¦�y �˜�v�°�Š�Á�ž�}�œ�Â�•�•Air CT�Á�¡�º�É�°�Ä�®�v

�‡�ª�µ�¤�Â�¤�u�œ�¥�Î�µ(accuracy) �Ä�œ�„�µ�¦�ª�´�—�‡�u�µ�„�¦�³�Â�­
- �š�¦�·�ž�¥�¼�œ�·�˜�˜�v�°�Š�ª�´�—�‡�u�µ�„�¦�³�Â�­�Ä�œ�Â�•�•true RMS
- �š�¦�·�ž�¥�¼�œ�·�˜�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥thermal memory�Á�¡�º�É�°�Á�„�È�•�­�³�­�¤�‡�u�µ�°�»�–�®�£�¼�¤�·�Á�—�·�¤�š�¸�É�Á�¡�·�É�¤�…�¹�Ê�œ�Å�ª�v�Ä�œ

�®�œ�u�ª�¥�‡�ª�µ�¤�‹�Î�µ�Ä�œ�„�¦�–�¸�š�¦�·�ž�Á�œ�º�É�°�Š�‹�µ�„�Ã�°�Á�ª�°�¦�y�Ã�®�¨�—�®�¨�µ�¥�‡�¦�´�Ê�Š�˜�·�—�Ç�„�´�œ
- �¢�{�Š�„�y�•�´�É�œ�„�µ�¦�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Á�„�·�œ (overcurrent protection) TRIP UNIT�…�°�ŠMain Circuit Breaker

�‹�³�˜�v�°�Š�Á�ž�}�œSolid State Type�ž�¦�³�„�°�•�—�v�ª�¥�„�µ�¦�š�Î�µ�Š�µ�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
1. Long time protection(LT) �­�µ�¤�µ�¦�™�ž�¦�´�•�˜�´�Ê�Š�„�¦�³�Â�­�˜�´�Ê�Š�Â�˜�u0.4–1�…�°�ŠRated Current(In)

�Â�¨�³�ž�¦�´�•�‡�u�µ�®�œ�u�ª�Š�Á�ª�¨�µlong time delay�Å�—�v
2. Short time protection(ST) �­�µ�¤�µ�¦�™�ž�¦�´�•�˜�´�Ê�Š�‡�u�µ�Å�—�v�˜�´�Ê�Š�Â�˜�u1.5–10�Á�š�u�µ �Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•

�®�œ�u�ª�Š�Á�ª�¨�µ�Å�—�v�˜�´�Ê�Š�Â�˜�u 0.1–0.4�ª�·�œ�µ�š�¸
3. Instantaneous Trip(INST) �ž�¦�´�•�‡�u�µ�„�¦�³�Â�­pick-up�Å�—�v �Â�¨�³�­�µ�¤�µ�¦�™OFF�Å�—�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4. Ground Fault Protection�­�µ�¤�µ�¦�™�ž�¦�´�•�˜�´�Ê�Š�®�œ�u�ª�Š�Á�ª�¨�µ�˜�´�Ê�Š�Â�˜�u0.1–0.4�ª�·�œ�µ�š�¸
- �¤�ĻED�Â�­�—�Š�Ÿ�¨�…�°�Š�•�œ�·�—Fault(LT, ST, GF)
- �‡�u�µ�„�¦�³�Â�­pick-up�Â�¨�³�„�µ�¦�®�œ�u�ª�Š�Á�ª�¨�µ�š�¸�É�Ÿ�¼�v�Ä�•�v�ž�¦�´�•�˜�´�Ê�Š �‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Â�­�—�Š�š�¸�É�®�œ�v�µ�‹�°�Â�­�—�Š�Ÿ�¨ �Ä�œ

�®�œ�u�ª�¥ �Â�°�¤�Â�ž�¦�y �Â�¨�³�ª�·�œ�µ�š�¸�É �Á�¡�º�É�°�Š�u�µ�¥�˜�u�°�„�µ�¦�°�u�µ�œ�‡�u�µ
- �¢�{�Š�„�y�•�´�É�œ�¡�º�Ê�œ�“�µ�œ�„�µ�¦�ª�´�—�‡�u�µ�š�µ�Š�Å�¢�¢�q�µ (basic measurements function)
- �Â�°�¤�¤�·�Á�˜�°�¦�y�¡�¦�v�°�¤�‹�°�Â�•�•�—�·�‹�·�˜�°�¨ �Â�­�—�Š�‡�u�µRMS�…�°�Š�„�¦�³�Â�­�…�°�Š�Â�˜�u�¨�³�Á�¢�­
- Bar graph�Â�•�•LED�®�¦�º�°LCD(�˜�v�°�Š�¤�¸backlight) �Â�­�—�Š�‡�u�µ�„�¦�³�Â�­3�Á�¢�­�¡�¦�v�°�¤�Ç�„�´�œ
- �¤�m̧axi meter�Á�„�È�•�‡�u�µ�„�¦�³�Â�­RMS�­�¼�Š�­�»�—�…�°�Š�Â�˜�u�¨�³�Á�¢�­ �Å�ª�v�Ä�œ�®�œ�u�ª�¥�‡�ª�µ�¤�‹�Î�µ�£�µ�¥�Ä�œ �Â�¨�³�­�µ�¤�µ�¦�™

�Â�­�—�Š�‡�u�µ�š�µ�Š�‹�°�Â�­�—�Š�Ÿ�¨�…�°�Štrip unit�Å�—�v

3-1.14 MOLDED CASE CIRCUIT BREAKER

3-1.14.1 Molded Case Circuit Breaker�š�¸�É�œ�Î�µ�¤�µ�Ä�•�v�š�´�Ê�Š�®�¤�—�˜�v�°�Š�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�µ�“�µ�œIEC 947-2
CAT B

3-1.14.2 Drives�Á�ž�}�œ�•�œ�·�—Toggle Operating Mechanism�š�Î�µ�Š�µ�œ�—�v�ª�¥�¦�³�•�•Trip Free�¤�Ţrip Indication�Â�­�—�Š
�š�¸�ÉHandle Position

3-1.14.3 TRIP UNIT�…�°�ŠMCCB�…�œ�µ�—100 AF�™�¹�Š250 AF�‹�³�˜�v�°�Š�Á�ž�}�œTHERMAL-MAGNETIC TRIP
�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�u�µ�„�¦�³�Â�­THERMAL�Å�—�v�˜�´�Ê�Š�Â�˜�u0.8–1.0�…�°�ŠRated Current(In)

3-1.14.4 TRIP UNIT�…�°�ŠMCCB�…�œ�µ�—�˜�´�Ê�Š�Â�˜�u400 AF�…�¹�Ê�œ�Å�ž �‹�³�˜�v�°�Š�Á�ž�}�œELECTRONIC TRIP�­�µ�¤�µ�¦�™�ž�¦�´�•
�‡�u�µ�„�¦�³�Â�­OVERLOAD CURRENT�Å�—�v�¦�³�®�ª�u�µ�Š0.4–1.0�…�°�ŠRated Current(In) �Â�¨�³�­�µ�¤�µ�¦�™
�ž�¦�´�•�‡�u�µ�„�¦�³�Â�­SHORT CIRCUIT CURRENT�Å�—�v�¦�³�®�ª�u�µ�Š2–10�Á�š�u�µ

3-1.14.5 TRIP UNIT�…�°�ŠMCCB�…�œ�µ�—�˜�´�Ê�Š�Â�˜�u400 AF�…�¹�Ê�œ�Å�ž�Á�¤�º�É�°Load current�¤�¸�‡�u�µ�˜�´�Ê�Š�Â�˜�u
95% �…�¹�Ê�œ�Å�ž�‹�³�¤�¸LED�Â�­�—�Š�Á�ž�}�œ�­�´�•�•�µ�–�­�ª�u�µ�Š�˜�¨�°�—�Á�ª�¨�µ �Â�¨�³�™�v�µ�¤�¸�‡�u�µ�˜�´�Ê�Š�Â�˜�u105%
�…�¹�Ê�œ�Å�ž�‹�³�¤�¸LED�Â�­�—�Š�Á�ž�}�œ�­�´�•�•�µ�–�„�¦�³�¡�¦�·�•�˜�¨�°�—�Á�ª�¨�µ

3-1.14.6 MCCB�…�œ�µ�—�˜�´�Ê�Š�Â�˜�u100–800AF
�‡�u�µService breaking capacity(Ics) �˜�v�°�Š�¤�¸�‡�u�µ�Á�š�u�µ�„�´�•Ultimate breaking capacity(Icu)
�‡�º�°Ics= 100%Icu

3-1.14.7 �Á�¡�º�É�°�‡�ª�µ�¤�ž�¨�°�—�£�´�¥MCCB�š�»�„�˜�´�ª�˜�v�°�Š�Á�ž�}�œ�Œ�œ�ª�œ2�•�´�Ê�œ ( Double Insulation)
3-1.14.8 Rate current 100%continuous

3-1.15 CIRCUIT BREAKER� š� ¸� É � ¤� ¸ � … � œ � µ � — � ¤ � µ � „ � „ � ª� u � µ225 A. �Ä �®� v �Ä � •� vTERMINAL� Á� ž� } � œBUS BAR
CONNECTION  TYPE. �…�œ�µ�—�Á�¨�È�„�„�ª�u�µ�Ä�®�v�Ä�•�vFEEDER

3-1.16 �…�œ�µ�—�…�°�ŠMINIATURE CB�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•PANEL SCHEDULE�…�œ�µ�—100 AF. �­�µ�¤�µ�¦�™�Ä�•�v
�°�»�ž�„�¦�–�y�š�¸�É63 AF�Â�š�œ�Å�—�v �Â�˜�u�‡�u�µKAIC�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�¦�³�•�»



�­�u�ª�œ�š�¸�É3 E-3-1/10

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-1.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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3-1.17 METERING EQUIPMENT

3-1.17.1 CURRENT TRANSFORMER( CT) SECONDARY RATED CURRENT 5A, PRIMARY
RATED CURRENT�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�• �®�¦�º�° �Á�®�¤�µ�³�­�¤�„�´�•LOAD�œ�´�Ê�œ�ÇACCURACY CLASS:
1.0�®�¦�º�°�—�¸�„�ª�u�µTROPICAL  PROOF�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ500�Ã�ª�¨�š�yRATED BURDEN
�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤

3-1.17.2 �¢�l�ª�­�y �­�Î�µ�®�¦�´�•�¦�³�•�•�‡�ª�•�‡�»�¤�Â�¨�³�­�Î�µ�®�¦�´�•�ž�q�°�Š�„�´�œ�Á�‡�¦�º�É�°�Š�ª�´�—�˜�u�µ�Š �Ç �Ä�®�v�Ä�•�v�¢�l�ª�­�y�•�œ�·�—CARTRIDGE�˜�µ�¤
�¤�µ�˜�¦�“�µ�œVDE�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ �Ž�¹�É�Š�­�µ�¤�µ�¦�™�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Å�¢�¨�´�—�ª�Š�‹�¦�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ20KA�š�¸�É380V
�Â�¨�³�‹�³�˜�v�°�Š�Á�˜�¦�¸�¥�¤FUSE HANDLE 1�•�»�— �˜�·�—�˜�´�Ê�Š�Å�ª�v�Ä�œ�˜�¼�v

3-1.17.3 INDICATOR LAMPS�Ä�•�v�•�œ�·�—�š�¸�É�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�“�µ�œVDE�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ�¤�¸�Á�¨�œ�­�y�—�v�µ�œ�®�œ�v�µ�Ä�•�v�­�Î�µ�®�¦�´�•
�„�¦�³�Â�­�­�¨�´�•220�Ã�ª�¨�š�y �®�¨�°�—�•�œ�·�—LED

3-1.17.4 CONTROL WIRING�­�µ�¥�‡�°�œ�Ã�š�¦�¨�Ä�•�v�•�œ�·�—�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ600�Ã�ª�¨�š�y �Œ�œ�ª�œ�š�œ�‡�ª�µ�¤
�¦�v�°�œ�Å�—�v70�°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­ �­�µ�¥�š�¸�É�˜�v�°�Š�¤�¸�„�µ�¦�Á�‡�¨�º�É�°�œ�Å�®�ª�Ä�®�v�Ä�•�v�­�µ�¥�•�œ�·�—�°�u�°�œ �­�µ�¥�Ä�®�v�Â�¥�„�Ä�•�v�®�¨�µ�¥�­�¸ �Á�¡�º�É�°
�­�³�—�ª�„�Ä�œ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�—�·�œ�Ä�œ�¦�µ�Š�¡�¨�µ�­�˜�·�„ �­�µ�¥�Ä�®�v�˜�u�°�Ÿ�u�µ�œ�…�´�Ê�ª�˜�u�°�­�µ�¥�•�œ�·�—2 �—�v�µ�œ (TERMINAL
RAIL) �Å�¤�u�Ä�®�v�˜�u�°�˜�¦�Š�¦�³�®�ª�u�µ�Š�°�»�ž�„�¦�–�y�‹�»�—�š�¸�É�˜�u�°�Á�…�v�µ�°�»�ž�„�¦�–�y�Ä�®�v�Ä�•�v�®�µ�Š�ž�¨�µ�…�œ�µ�—�š�¸�É�Á�®�¤�µ�³�­�¤

3-1.18 MIMIC DIAGRAM�˜�v�°�Š�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�¡�¨�µ�­�˜�·�‡�­�¸�—�Î�µ�ž�¦�³�„�°�•�„�´�œ�Á�ž�}�œSCHEMATICAL FORM�Â�¨�³�Ä�®�v
�˜�·�—�„�´�•�Â�Ÿ�Š�˜�¼�v�—�v�ª�¥�„�µ�ª�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š

3-1.19 NAME PLATE�š�´�Ê�Š�®�¤�—�˜�v�°�Š�Á�ž�}�œ�Å�ž�—�´�Š�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•, NAME PLATE�˜�v�°�Š�š�Î�µ�—�v�ª�¥
�¡�¨�µ�­�˜�·�‡�­�°�Š�•�´�Ê�œ �Ã�—�¥�•�´�Ê�œ�œ�°�„�Á�ž�}�œ�­�¸�—�Î�µ�Â�¨�³�•�´�Ê�œ�Ä�œ�Á�ž�}�œ�­�¸�…�µ�ª �„�µ�¦�Â�„�³�­�¨�´�„�˜�´�ª�®�œ�´�Š�­�º�°�š�´�Ê�Š�®�¤�—�„�¦�³�š�Î�µ�•�œ�Â�Ÿ�u
�œ�¡�¨�µ�­�˜�·�‡�­�¸�—�Î�µ �Á�¡�º�É�°�ª�u�µ�Á�¤�º�É�°�ž�¦�³�„�°�•�„�´�œ�Â�¨�v�ª�˜�´�ª�®�œ�´�Š�­�º�° �‹�³�ž�¦�µ�„�’�Á�ž�}�œ�­�¸�…�µ�ª �˜�´�ª�®�œ�´�Š�­�º�°�š�´�Ê�Š�®�¤�—�Á�ž�}�œ�Å�ž�—�´�Š
�Â�­�—�Š�Å�ª�v

3-1.20 AUTOMATIC CAPACITOR BANK
�‡�»�–�­�¤�•�´�˜�·�š�´�É�ª�Å�ž�…�°�Š�˜�´�ª�‡�ª�•�‡�»�¤�Á�¡�µ�Á�ª�°�¦�y�Á�¢�‡�Á�˜�°�¦�y (Power Factor Controller)

3-1.20.1 �Á�‡�¦�º�É�°�Š�Â�„�v�Á�¡�µ�Á�ª�°�¦�y�Á�¢�‡�Á�˜�°�¦�y (AUTOMATIC CAPACITOR BANK) �­�Î�µ�®�¦�´�•�ž�¦�´�•�‡�u�µ�Á�¡�µ�Á�ª�°�¦�y
�Â�¢�‡�Á�˜�°�¦�y�°�¥�u�µ�Š�°�´�˜�Ã�œ�¤�´�˜�·

3-1.20.2 �¡�·�„�´�—�…�°�ŠAUTOMATIC CAPACITOR BANK�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- TYPE INDOOR(NONFLAMMABLEDRY TYPE POLY

PROPYLENE FILM OR METALLIZED  POLY-
PROPYLENE IMPREGNATED WITH NON-PCB
LIQUID, SELF HEALING



�­�u�ª�œ�š�¸�É3 E-3-1/11

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-1.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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- NUMBER OF PHASE3�Á�¢�­220/380V
- RATED VOLTAGE 480 V
- RATED FREQUENCY50 Hz.
- RATED OUTPUT �˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•
- SWITCHING STEPSCYCLIC OPERATION(12 STEPS)
- POWER LOSS �Å�¤�u�Á�„�·�œ1 W/KVAR
- OPERATING - 10/+45�qC
- HOSHING METALOR ALUMINIUM HOUSING

3-1.20.3 CAPACITOR BANK�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�ž�¦�³�„�°�•�—�v�ª�¥CAPACITOR�¥�u�°�¥�®�¨�µ�¥�Ç �˜�´�ª�¥�¹�—�¦�ª�¤�„�´�œ
�Á�…�v�µ�•�œ�Â�Ÿ�u�œ�Ã�¨�®�³�¡�¦�v�°�¤�—�v�ª�¥�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤ �Â�¨�³�ž�¦�³�„�°�•�„�´�œ�Á�ž�}�œ�•�»�—�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ�˜�¼�v�Á�®�¨�È�„�„�´�œ�­�œ�·�¤�¤�¸�„�µ�¦
�¦�³�•�µ�¥�°�µ�„�µ�«�°�¥�u�µ�Š�—�¸(�Â�Ÿ�u�œ�Á�®�¨�È�„�Á�‹�µ�³�¦�¼�¡�¦�»�œ) �Â�¨�³�„�µ�¦�˜�u�°�¨�Š�—�·�œ�Á�ž�}�œ�°�¥�u�µ�Š�—�¸ �°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�ž�¦�³�„�°�•�—�v�ª�¥

- FUSE PROTECTION�š�»�„STEP�…�°�ŠCAPACITOR BANK�…�œ�µ�—FUSE�Â�¨�³CONTACTOR
�˜�v�°�Š�¤�¸�…�œ�µ�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.6�Á�š�u�µ�…�°�ŠCAPACITOR�Â�¨�³�¤�¸�¡�·�„�´�—�„�¦�³�Â�­�¨�´�—�ª�Š�‹�¦�Å�¤�u�œ�v�°�¥�„�ª�u�µ�‹�»�—�š�¸�É
�˜�·�—�˜�´�Ê�Š �Â�¨�³�¤�¸�•�»�—�¨�—�„�¦�³�Â�­�¡�»�u�Š�Á�…�v�µ (�•�œ�·�—RESISTANCE) �š�¸�ÉFUSE�Â�˜�u�¨�³�•�»�—�‹�³�¤�¸�¦�³�•�•�°�´�˜�Ã�œ�¤�´�˜�·�š�¸�É
�‹�³�˜�´�—�š�´�Ê�Š3 FUSE�Á�¤�º�É�°�Á�„�·�—FUSE�Á�­�¸�¥�®�µ�¥�Á�¡�¸�¥�Š1�•�»�—

- CONTACTOR�˜�v�° �Š�Á�ž�} �œ�•�œ�· �—HEAVY DUTY TYPE�Â�¨� ³�¤�¸ � •�»�—�¨�—�„ � ¦� ³�Â�­� ¡�»�u�Š�Á�…�v�µ (�• �œ�· �—
RESISTANCE)

- DISCHARGE RESISTANCE(�®�¦�º�°�Á�ž�}�œ�Â�•�•BUILT IN�Ä�œCAPACITOR)

- KVAR CONTROLLER� Á � ž� } � œ � Â � • � •ELECTRONIC CONTROL 220 V., CYCLIC
OPERATION. �Â�¨�³�Ä�®�v�Ä�•�v�•�œ�· �—�š�¸�É�­�µ�¤�µ�¦�™�˜�¦�ª�‹�‹�´�• �‡�u�µTHDi�Â�¨�³THDu�Å�—�v�Ä�œ�„� ¦�–�¸ �š�¸�É�‡�u�µ
HARMONIC�Á�„�·�œ�„�ª�u�µ�‡�u�µ�š�¸�É�Á�®�¤�µ�³�­�¤�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�˜�´�—�ª�Š�‹�¦�…�°�ŠCAPACITOR�°�°�„�Â�¨�³�‹�³�˜�v�°�Š�¤�¸
�„�µ�¦�Â�‹���v�Š�Á�˜�º�°�œ�Å�ž�¥�´�Š�®�v�°�Š�‡�ª�•�‡�»�¤ �®�¦�º�°�˜�u�°�Á�•�º�É�°�¤�„�´�•�¦�³�•�•BAS�®�¦�º�°�¦�³�•�•�š�¸�É�š�µ�Š�Ã�‡�¦�Š�„�µ�¦�¤�¸

- POWER FACTOR METER.
- INDICATING LAMP
- AUTOMATIC AND MANUAL SWITCH
- TARGET P.F. ADJUSTABLE
- STARTING CURRENT SETTING(C/K)

3-1.20.4 �°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�­�u�ª�œ�•�œ�…�°�Š�Â�˜�u�¨�³UNIT, CAPACITOR BANK�˜�v�°�Š�Á�ž�}�œ�Â�•�•�š�¸�É
�­�µ�¤�µ�¦�™�—�´�—�Â�ž�¨�Š�Â�¨�³�˜�u�°�Á�˜�·�¤�Å�—�v�Ã�—�¥�Å�¤�u�¤�¸�Ÿ�¨�˜�u�°�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�˜�´�ª�°�º�É�œ�ÇAUTOMATIC CAPACITOR
BANK�˜�v�°�Š�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�Â�¨�³�š�—�­�°�•�‡�»�–�­�¤�•�´�˜�· �Â�¨�³�„�µ�¦�š�Î�µ�Š�µ�œ�¤�µ�Â�¨�v�ª�‹�µ�„�Ã�¦�Š�Š�µ�œ�„�u�°�œ�œ�Î�µ�¤�µ�˜�·�—�˜�´�Ê�Š�Á�…�v�µ
�„�´�•�¦�³�•�•�„�µ�¦�˜�·�—�˜�´�Ê�Š  �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�·�—�˜�´�Ê�ŠAUTOMATIC CAPACITOR BANK�˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜ �Â�¨�³�—�´�Š�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�š�»�„�ž�¦�³�„�µ�¦ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š
AUTOMATIC CAPACITOR BANK�š�´�Ê�Š�¦�³�•�•�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦ �Ã�—�¥�¤�¸�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¦�u�ª�¤�Ä�œ�„�µ�¦�š�—�­�°�•�—�v�ª�¥,
�Â�¨�³�„�µ�¦�¦�³�•�µ�¥�°�µ�„�µ�«�£�µ�¥�Ä�œ�˜�¼�vCAPACITOR BANK�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�š�¸�É� �µ�˜�¼�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�—�v�µ�œ�®�¨�´�Š�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�¦�³�•�»�Â�¨�³�Ä�®�v�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ �Ã�—�¥�Ä�•�vTHERMOSTAT�š�¸�É�­�µ�¤�µ�¦�™�˜�´�Ê�Š�°�»�–�®�£�¼�¤�·�˜�´�—
�„�µ�¦�š�Î�µ�Š�µ�œ�Å�—�v

3-1.21�°�»�ž�„�¦�–�yDigital Meter�Â�¨�³Energy Meter

1. �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�Â�•�•�—�·�‹�·�˜�°�¨ (Digital Power Meter)
�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�ŠDigital Meter�œ�¸�Ê�Ä�®�v�Ä�•�v�„�´�•MAIN MDB, EMDB, FEEDER MDB
�Â�¨�³MAIN�˜�¼�vDB, EDB
Digital Meter Unit�­�Î�µ�®�¦�´�•�Ä�•�v�ª�´�—�‡�u�µ�„�µ�¦�Ä�•�v�Å�¢�¢�q�µ�Ä�œ�­�u�ª�œ�…�°�ŠFeeder�­�Î�µ�®�¦�´�•�˜�¼�vMDB, EMDB,DB�Â�¨�³
EDB�…�°�Š�Ã�‡�¦�Š�„�µ�¦ �Â�¨�³�£�µ�¥�Ä�œ�˜�¼�v�Å�¢�¢�q�µ�¥�u�°�¥�…�°�Š�¦�³�•�•�Á�‡�¦�º�É�°�Š�„�¨ �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œDigital
Meter�Ä�œ�­�u�ª�œ�…�°�ŠMDB, EMDB�Â�¨�³�˜�¼�vDB, EDB�Ä�®�v�Á�•�º�É�°�¤�Á�…�v�µ�„�´�•�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�Â�¨�³Software�„�µ�¦�‹�´�—
�„�µ�¦�¡�¨�´�Š�Š�µ�œ (License Free) �Ž�¹�É�Š�š�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�®�v�„�´�•�Ã�‡�¦�Š�„�µ�¦

�‡�»�–�­�¤�•�´�˜�·�š�´�É�ª�Å�ž
�Á�‡�¦�º�É�°�Š�ª�´�—�˜�v�°�Š�Á�ž�}�œ�Â�•�•�Â�•�•�—�·�‹�·�˜�°�¨�Ã�—�¥�­�µ�¤�µ�¦�™�ª�´�—�‡�u�µ�¡�µ�¦�µ�¤�·�Á�˜�°�¦�y�¡�º�Ê�œ�“�µ�œ�š�µ�Š�Å�¢�¢�q�µ�Å�—�v�‡�¦�•�š�»�„�‡�u�µ �ª�´�—�‡�u�µ
�±�µ�¦�y�Ã�¤�œ�·�„�…�°�Š�„�¦�³�Â�­�Â�¨�³�Â�¦�Š�—�´�œ�Á�¡�º�É�°�Ä�•�v�˜�·�—�˜�´�Ê�Š�Ä�œ�­�u�ª�œMDB�Â�¨�³EMDB�Ã�—�¥�­�µ�¤�µ�¦�™�ª�´�—�‡�u�µ�š�µ�Š�Å�¢�¢�q�µ
�Â�¨�³�¤�¸�„�µ�¦�Â�­�—�Š�Ÿ�¨�Á�ž�}�œ�Â�•�•�—�·�‹�·�˜�°�¨�Ä�œ�¨�´�„�¬�–�³LCD�Ž�¹�É�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
IEC62053-23�Â�¨�³IEC61557-12(Performance metering & monitoring devices) �¡�¦�v�°�¤�Â�œ�•
�Ä�•Certificate

�‡�»�–�­�¤�•�´�˜�·�š�µ�Š�Á�š�‡�œ�·�‡
1. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ä�•�v�Š�µ�œ�„�´�•�¦�³�•�•�Å�¢�¢�q�µ�Á�ž�}�œ �¦�³�•�• 3 �Á�¢�­ 3 �­�µ�¥, 3 �Á�¢�­ 4 �­�µ�¥

�®�¦�º�°�¦�³�•�• 1 �Á�¢�­ 2 �­�µ�¥�Å�—�v�Ã�—�¥�ž�¦�´�•�˜�´�Ê�Š�Å�—�v�‹�µ�„�˜�´�ª�Á�‡�¦�º�É�°�Š�ª�´�—
2. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�„�´�•�Å�¢�Â�¦�Š�˜�É�Î�µ�Â�¨�³�Â�¦�Š�­�¼�Š�Å�—�v �Ã�—�¥�˜�u�°�Ÿ�u�µ�œPT
3. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�ª�´�—�‡�u�µ�š�µ�Š�Å�¢�¢�q�µ�Å�—�v�—�´�Š�œ�¸�Ê �‡�º�° �„�¦�³�Â�­�˜�u�°�Á�¢�­, �„�¦�³�Â�­�œ�·�ª�˜�¦�°�œ, �Â�¦�Š�—�´�œ�˜�u�°

�Á�¢�­, �Â�¦�Š�—�´�œ�Á�¢�­�˜�u�°�œ�·�ª�˜�¦�°�œ, �„�·�Ã�¨�ª�´�˜�˜�y, �„�·�Ã�¨�ª�µ�¦�y (�Â�¥�„L�Â�¨�³C), �Á�¡�µ�Á�ª�°�¦�y�Â�¢�‡�Á�˜�°�¦�y,
�‡�ª�µ�¤�™�¸�É, �„�·�Ã�¨�ª�´�˜�˜�y�•�´�É�ª�Ã�¤�Š, �„�·�Ã�¨�ª�µ�¦�y�•�´�É�ª�Ã�¤�Š, �±�µ�¦�y�Ã�¤�œ�·�‡�¦�ª�¤ (%THD)

4. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�•�´�œ�š�¹�„�‡�u�µ�Á�Œ�¨�¸�É�¥�­�¼�Š�­�»�—�Ä�œ�•�u�ª�Š�Á�ª�¨�µ15�œ�µ�š�¸�…�°�Š�„�·�Ã�¨�ª�´�˜�˜�y (Demand) �Å�—�v
5. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�¤�¸�Ã�ž�¦�Ã�˜�‡�°�¨�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�u�°�„�´�•�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�‡�º�°MODBUS

PROTOCAL�Ã�—�¥�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�­�u�Š�…�v�°�¤�¼�¨�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ19,200kbps(RS-485)
�®�¦�º�°�¤�µ�„�„�ª�u�µ

6. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�u�ŠDIGITAL OUTPUT�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ1OUTPUT
7. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�¤�¸Memory�Å�¤�u�œ�v�°�¥�„�ª�u�µ512 kB�Á�¡�º�É�°�š�Î�µ�„�µ�¦�•�´�œ�š�¹�„�‡�u�µ�˜�u�µ�Š�Ç�š�µ�Š�Å�¢�¢�q�µ�Å�ª�v�š�¸�É�˜�´�ª

�¤�·�Á�˜�°�¦�y�Å�—�v
8. �‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�ª�´�—�‹�³�˜�v�°�Š�ª�´�—�‡�u�µ�Å�—�v �—�´�Š�œ�¸�Ê

8.1�„�µ�¦�ª�´�—�‡�u�µ�Â�¦�Š�—�´�œ
�‡�u�µ�Â�¦�Š�—�´�œ�­�¼�Š�­�»�—Ue: : 520VAC phase-phase
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(300VAC phase-neutral) �®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ
�„�µ�¦�ª�´�—�‡�u�µ�Â�¦�Š�—�´�œ: : 50-520VAC phase-phase

(28-300VAC phase-neutral) �®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

8.2�„�µ�¦�ª�´�—�‡�u�µ�‡�ª�µ�¤�™�¸�É
�‡�ª�µ�¤�™�¸�É�š�¸�É�ª�´�—�Å�—�v: 45-65 Hz�®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

8.3�„�µ�¦�ª�´�—�„�¦�³�Â�­�Å�¢
�ª�Š�‹�¦�„�¦�³�Â�­�Å�¢�Á�…�v�µ: : 5A�®�¦�º�° 1A�®�¦�º�°(…/5A) PROGRAMMABLE�¥�u�µ�œ�„�µ�¦
�ª�´�—�„�¦�³�Â�­�‹�µ�„CT: : 0.02-6A
Overload capacity : +20%Ie through external CT with5A secondary
Overload peak : 50A�­�Î�µ�®�¦�´�• 1 �ª�·�œ�µ�š�¸

8.4�­�£�µ�ª�³�Â�ª�—�¨�v�°�¤
PROTECTION CLASS: 2�®�¦�º�° �—�¸�„�ª�u�µ
�¦�³�—�´�•�„�µ�¦�ž�q�°�Š�„�´�œ(�Ä�®�v�­�¼�Š�„�ª�u�µ) : IP 40(�—�v�µ�œ�®�œ�v�µ)�Â�¨�³IP 20(�—�v�µ�œ�…�v�µ�Š)�®�¦�º�°�—�¸�„�ª�u�µ
�°�»�–�®�£�¼�¤�·�Ä�•�v�Š�µ�œ: - 10�™�¹�Š50ºC�®�¦�º�°�—�¸�„�ª�u�µ
�‡�ª�µ�¤�•�º�Ê�œ�­�´�¤�¡�´�š�›�y: 90% �®�¦�º�°�—�¸�„�ª�u�µ

8.5�‡�ª�µ�¤�Á�š�¸�É�¥�Š�˜�¦�Š�Ä�œ�„�µ�¦�ª�´�—
�„�¦�³�Â�­�Â�¨�³�Â�¦�Š�—�´�œ�Â�˜�u�¨�³�Á�¢�­: 0.2% �®�¦�º�°�—�¸�„�ª�u�µ
Power : 0.5% �®�¦�º�°�—�¸�„�ª�u�µ
Power Factor : 0.5% �®�¦�º�°�—�¸�„�ª�u�µ
Frequency : 0.05% �®�¦�º�°�—�¸�„�ª�u�µ
Active Energy : Class 0.5s IEC 62053-22
Reactive Energy : Class 2 IEC 62053-23

9. �Ä�®�v�Ÿ�¼�v�Ÿ�¨�·�˜�œ�Î�µ�Á�­�œ�°�Á�¦�º�É�°�Š�„�µ�¦�ž�q�°�Š�„�´�œ�‹�»�—�Á�…�v�µ�­�µ�¥�­�´�•�•�µ�– (Terminal) �Á�¡�º�É�°�ž�q�°�Š�„�´�œ�Ä�œ�Á�¦�º�É�°�Š
�­�œ�µ�¤�Â�¤�u�Á�®�¨�È�„�Å�¢�¢�q�µ�Å�ž�¦�•�„�ª�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�„�µ�¦�­�u�Š�…�v�°�¤�¼�¨�…�°�Š�°�»�ž�„�¦�–�y

10. �Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�µ�“�µ�œIEC62353-22Class0.5S�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ �Ž�¹�É�Š�Ÿ�¼�v�‹�´�—�‹�Î�µ�®�œ�u�µ�¥
�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Â�˜�u�Š�˜�´�Ê�Š�°�¥�u�µ�Š�Á�ž�}�œ�š�µ�Š�„�µ�¦�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�˜�´�ª�Â�š�œ�œ�Î�µ�Á�…�v�µ�°�¥�u�µ�Š�Á�ž�}�œ�š�µ�Š�„�µ�¦
�Á�š�u�µ�œ�´�Ê�œ

11. DIGITAL METER�­�Î�µ�®�¦�´�•�˜�¼�v�Å�¢�¢�q�µ�¥�u�°�¥ �Å�—�v�Â�„�uDB, EDB�Ä�®�v�¤�¸�‡�»�–�­�¤�•�´�˜�·�š�´�É�ª�Å�ž�Á�®�¤�º�°�œ�„�´�•
Digital Power Meter�Ä�œ�®�´�ª�…�v�°1�¥�„�Á�ª�v�œ�‡�»�–�­�¤�•�´�˜�·�Ä�œ�®�´�ª�…�v�°Active Energy�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
IEC62053-21Class1



�­�u�ª�œ�š�¸�É3 E-3-1/14

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-1.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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12. �°�»�ž�„�¦�–�yDIGITAL METER�š�»�„�˜�´�ª�š�¸�É�Ä�•�v�ª�´�—�‹�³�˜�v�°�Š�¦�ª�¤�‡�u�µ�„�µ�¦�­�°�•�Á�š�¸�¥�•�„�´�•�Á�‡�¦�º�É�°�Š�ª�´�—�¤�µ�˜�¦�“�µ�œ
�Á�š�u�µ�œ�´�Ê�œ

2. �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�Â�•�•�—�·�‹�·�˜�°�¨ (Digital Energy Meter)
2.1�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�ŠDigital Meter�Â�•�•3�Á�¢�­4�­�µ�¥�œ�¸�Ê�Ä�®�v�Ä�•�v�„�´�•�®�v�°�Š�¡�´�„�®�¦�º�°�¡�º�Ê�œ�š�¸�É�Á�•�u�µ
�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž
�Á�‡�¦�º�É�°�Š�ª�´�—�˜�v�°�Š�Á�ž�}�œ�Â�•�•3�Á�¢�­4�­�µ�¥ �Â�­�—�Š�Ÿ�¨�Â�•�•LCD�Ä�œ�¨�´�„�¬�–�³�—�·�‹�·�˜�°�¨�Å�¤�u�œ�v�°�¥�„�ª�u�µ6�®�¨�´�„
�¡�¦�v�°�¤�‹�»�—�š�«�œ�·�¥�¤2�˜�Î�µ�Â�®�œ�u�Š �®�¦�º�°�—�¸�„�ª�u�µ �­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�•�œ�¦�µ�ŠDIN-rail�Â�¨�³�Á�‡�¦�º�É�°�Š�ª�´�—�˜�v�°�Š�¤�¸�…�œ�µ�—4
DIN module�Ã�—�¥�Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�ª�´�—�‡�u�µI , V , P(kWh) �Ã�—�¥�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Ÿ�¨�·�˜�Å�—�v�˜�µ�¤
�¤�µ�˜�¦�“�µ�œIEC62053-21 Class 1�Â�¨�³�Ä�®�v�Á�•�º�É�°�¤�Á�…�v�µ�„�´�•�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�Â�¨�³Software�„�µ�¦�‹�´�—
�„�µ�¦�¡�¨�´�Š�Š�µ�œ (License Free) �Ž�¹�É�Š�š�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�®�v�„�´�•�Ã�‡�¦�Š�„�µ�¦

�‡�»�–�­�¤�•�´�˜�·�š�µ�Š�Á�š�‡�œ�·�‡
1. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ä�•�v�Š�µ�œ�„�´�•�¦�³�•�•�Å�¢�¢�q�µ�Á�ž�}�œ �¦�³�•�• 3 �Á�¢�­ 3 �­�µ�¥, 3 �Á�¢�­ 4 �­�µ�¥

�®�¦�º�°�¦�³�•�• 1 �Á�¢�­ 2 �­�µ�¥�Å�—�v�Ã�—�¥�ž�¦�´�•�˜�´�Ê�Š�Å�—�v�‹�µ�„�˜�´�ª�Á�‡�¦�º�É�°�Š�ª�´�—

2. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�„�´�•�Å�¢�Â�¦�Š�˜�É�Î�µ�Â�¨�³�Â�¦�Š�­�¼�Š�Å�—�v �Ã�—�¥�˜�u�°�Ÿ�u�µ�œPT

3. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�¤�¸�Ã�ž�¦�Ã�˜�‡�°�¨�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�u�°�„�´�•�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�‡�º�°MODBUS
PROTOCAL�Â�¨�³�­�u�Š�­�´�•�•�µ�–RS485 �Ã�—�¥�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�­�u�Š�…�v�°�¤�¼�¨�Å�¤�u�œ�v�°�¥�„�ª�u�µ19,200
kbps�Â�¨�³�Â�¥�„LOOP�‹�µ�„�­�u�ª�œ�Á�‡�¦�º�É�°�Š�ª�´�—�°�º�É�œ �Ç

4. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�¦�°�Š�¦�´�•�¦�³�•�•�˜�u�µ�Š �Ç �—�´�Š�œ�¸�Ê

4.1 �„�µ�¦�ª�´�—�‡�u�µ�Â�¦�Š�—�´�œ
�‡�u�µ�Â�¦�Š�—�´�œ�­�¼�Š�­�»�—Ue: : 520VAC phase-phase

(300VAC phase-neutral) �®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ
�„�µ�¦�ª�´�—�‡�u�µ�Â�¦�Š�—�´�œ: : 50-520VAC phase-phase

(28-300VAC phase-neutral) �®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

4.2 �„�µ�¦�ª�´�—�‡�u�µ�‡�ª�µ�¤�™�¸�É
�‡�ª�µ�¤�™�¸�É�š�¸�É�ª�´�—�Å�—�v: 45-65 Hz�®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

4.3 �„�µ�¦�ª�´�—�„�¦�³�Â�­�Å�¢
�ª�Š�‹�¦�„�¦�³�Â�­�Å�¢�Á�…�v�µ: : 5A
�¥�u�µ�œ�„�µ�¦�ª�´�—�„�¦�³�Â�­�‹�µ�„CT : 0.01-6A
Overload capacity : +20%Ie through external CTwith5A secondary



�­�u�ª�œ�š�¸�É3 E-3-1/15

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-1.DATA EXIM BANK.DOC
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

Overload peak : 50A�­�Î�µ�®�¦�´�• 1 �ª�·�œ�µ�š�¸

4.4 �­�£�µ�ª�³�Â�ª�—�¨�v�°�¤
PROTECTION CLASS: 2�®�¦�º�° �—�¸�„�ª�u�µ
�¦�³�—�´�•�„�µ�¦�ž�q�°�Š�„�´�œ(�Ä�®�v�­�¼�Š�„�ª�u�µ) : IP 40(�—�v�µ�œ�®�œ�v�µ)�Â�¨�³IP 20(�—�v�µ�œ�…�v�µ�Š)�®�¦�º�°�—�¸�„�ª�u�µ
�°�»�–�®�£�¼�¤�·�Ä�•�v�Š�µ�œ: - 5�™�¹�Š45ºC�®�¦�º�°�—�¸�„�ª�u�µ
�‡�ª�µ�¤�•�º�Ê�œ�­�´�¤�¡�´�š�›�y: 80% �®�¦�º�°�—�¸�„�ª�u�µ

4.5 �‡�ª�µ�¤�Á�š�¸�É�¥�Š�˜�¦�Š�Ä�œ�„�µ�¦�ª�´�—
�„�¦�³�Â�­�Â�¨�³�Â�¦�Š�—�´�œ�Â�˜�u�¨�³�Á�¢�­: 0.2% �®�¦�º�°�—�¸�„�ª�u�µ
Power : 0.5% �®�¦�º�°�—�¸�„�ª�u�µ
Power Factor : 0.5% �®�¦�º�°�—�¸�„�ª�u�µ
Frequency : 0.05% �®�¦�º�°�—�¸�„�ª�u�µ
Active Energy : Class1 IEC62053-21

5. �Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�µ�“�µ�œIEC62053-21Class1�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ �Ž�¹�É�Š�Ÿ�¼�v�‹�´�—�‹�Î�µ�®�œ�u�µ�¥
�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Â�˜�u�Š�˜�´�Ê�Š�°�¥�u�µ�Š�Á�ž�}�œ�š�µ�Š�„�µ�¦�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�˜�´�ª�Â�š�œ�œ�Î�µ�Á�…�v�µ�°�¥�u�µ�Š�Á�ž�}�œ�š�µ�Š�„�µ�¦
�Á�š�u�µ�œ�´�Ê�œ

6. �°�»�ž�„�¦�–�yDIGITAL METER�š�»�„�˜�´�ª�š�¸�É�Ä�•�v�ª�´�—�‹�³�˜�v�°�Š�¦�ª�¤�‡�u�µ�„�µ�¦�­�°�•�Á�š�¸�¥�•�„�´�•�Á�‡�¦�º�É�°�Š�ª�´�—�¤�µ�˜�¦�“�µ�œ
�Á�š�u�µ�œ�´�Ê�œ

2.2�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�ŠDigital Meter�Â�•�•1�Á�¢�­2�­�µ�¥ �œ�¸�Ê�Ä�®�v�Ä�•�v�„�´�•�®�v�°�Š�¡�´�„�®�¦�º�°�¡�º�Ê�œ�š�¸�É�Á�•�u�µ

�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž
�Á�‡�¦�º�É�°�Š�ª�´�—�˜�v�°�Š�Á�ž�}�œ�Â�•�• 1 �Á�¢�­ 2 �­�µ�¥ �Â�­�—�Š�Ÿ�¨�Â�•�•LCD�Ä�œ�¨�´�„�¬�–�³�—�·�‹�·�˜�°�¨�Å�¤�u�œ�v�°�¥�„�ª�u�µ4�®�¨�´�„
�¡�¦�v�°�¤�‹�»�—�š�«�œ�·�¥�¤ 1 �˜�Î�µ�Â�®�œ�u�Š �­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�•�œ�¦�µ�ŠDIN-rail�Ã�—�¥�Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�ª�´�—�‡�u�µI , V
, P

�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�µ�Š�—�v�µ�œ�Á�š�‡�œ�·�‡

1. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ä�•�v�Š�µ�œ�„�´�•�¦�³�•�•�Å�¢�¢�q�µ�¦�³�•�• 1 �Á�¢�­ 2 �­�µ�¥ �­�µ�¤�µ�¦�™�¦�°�Š�¦�´�•�„�¦�³�Â�­
�­�¼�Š�­�»�—�š�¸�É100A�˜�µ�¤�Â�•�•�¦�³�•�»
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

2. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�¤�¸�Ã�ž�¦�Ã�˜�‡�°�¨�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�u�°�„�´�•�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�‡�º�°MODBUS
PROTOCAL�Â�¨�³�­�u�Š�­�´�•�•�µ�–RS485 �®�¦�º�°�¦�³�•�•�­�u�Š�­�´�•�•�µ�–�Â�•�•Pulse�Á�¡�º�É�°�­�º�É�°�­�µ�¦�„�´�•Software
�„�µ�¦�‹�´�—�„�µ�¦�¡�¨�´�Š�Š�µ�œ (License Free) �Å�—�v

3. �Á�‡�¦�º�É�°�Š�ª�´�—�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�š�µ�Š�Å�¢�¢�q�µ �—�´�Š�œ�¸�Ê

3.1 �„�µ�¦�ª�´�—�‡�u�µ�Â�¦�Š�—�´�œ
�„�µ�¦�ª�´�—�‡�u�µ�Â�¦�Š�—�´�œ: : 187-264VAC�®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

3.2 �„�µ�¦�ª�´�—�‡�u�µ�‡�ª�µ�¤�™�¸�É
�‡�ª�µ�¤�™�¸�É�š�¸�É�ª�´�—�Å�—�v : 45-65 Hz�®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

3.3 �„�µ�¦�ª�´�—�„�¦�³�Â�­�Å�¢
�ª�Š�‹�¦�„�¦�³�Â�­�Å�¢�Á�…�v�µ: : 5-45A�®�¦�º�°�¤�¸�•�u�ª�Š�ª�´�—�š�¸�É�„�ª�v�µ�Š�„�ª�u�µ

3.4 �­�£�µ�ª�³�Â�ª�—�¨�v�°�¤
PROTECTION CLASS: 2�®�¦�º�° �—�¸�„�ª�u�µ
�¦�³�—�´�•�„�µ�¦�ž�q�°�Š�„�´�œ(�Ä�®�v�­�¼�Š�„�ª�u�µ): IP 40(�—�v�µ�œ�®�œ�v�µ)�Â�¨�³IP 20(�—�v�µ�œ�…�v�µ�Š)�®�¦�º�°�—�¸�„�ª�u�µ
�°�»�–�®�£�¼�¤�·�Ä�•�v�Š�µ�œ: - 5�™�¹�Š45ºC�®�¦�º�°�—�¸�„�ª�u�µ
�‡�ª�µ�¤�•�º�Ê�œ�­�´�¤�¡�´�š�›�y: 80% �®�¦�º�°�—�¸�„�ª�u�µ

3.5 �‡�ª�µ�¤�Á�š�¸�É�¥�Š�˜�¦�Š�Ä�œ�„�µ�¦�ª�´�—
Active Energy : Class1 IEC62053-21

4. �Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�µ�“�µ�œIEC62053-21Class1�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ �Ž�¹�É�Š�Ÿ�¼�v�‹�´�—�‹�Î�µ�®�œ�u�µ�¥�˜�v�°�Š
�Å�—�v�¦�´�•�„�µ�¦�Â�˜�u�Š�˜�´�Ê�Š�°�¥�u�µ�Š�Á�ž�}�œ�š�µ�Š�„�µ�¦�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�˜�´�ª�Â�š�œ�œ�Î�µ�Á�…�v�µ�°�¥�u�µ�Š�Á�ž�}�œ�š�µ�Š�„�µ�¦�Á�š�u�µ�œ�´�Ê�œ

5. �°�»�ž�„�¦�–�yDIGITAL METER�š�»�„�˜�´�ª�š�¸�É�Ä�•�v�ª�´�—�‹�³�˜�v�°�Š�¦�ª�¤�‡�u�µ�„�µ�¦�­�°�•�Á�š�¸�¥�•�„�´�•�Á�‡�¦�º�É�°�Š�ª�´�—�¤�µ�˜�¦�“�µ�œ

3-1.22 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Å�¢�„�¦�³�•�µ�„ (SURGE PROTECTIVE DEVICE)

3-1.22.1 SPD(Surge Current Protection for MDB) �Á�ž�}�œSurge Arrester�­�Î�µ�®�¦�´�•�ž�q�°�Š�„�´�œ�Ä�œ�¦�³�•�•Power
Supply�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�°�Š�¦�³�•�•Power Supply�Â�¨�³�°�»�ž�„�¦�–�y�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y�£�µ�¥�Ä�œ �°�´�œ
�Á�œ�º�É�°�Š�¤�µ�‹�µ�„Current�Â�¨�³Switching Surge�Ã�—�¥�¤�¸�‡�»�–�­�¤�•�´�˜�·�š�µ�Š�Á�š�‡�œ�·�‡�Á�ž�}�œ�•�»�—Surge Current
Arrester class B+C�•�œ�·�—Combine�•�¦�¦�‹�»�°�¥�¼�u�Ä�œ�„�¨�u�°�Š�Á�—�¸�¥�ª�„�´�œ �˜�·�—�˜�´�Ê�Š�Ä�„�¨�v�„�´�•�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�„�µ�¦�ž�q�°�Š�„�´�œ
�—�v�µ�œPower Line�Ã�—�¥�­�µ�¤�µ�¦�™�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�¢�q�µ�Ÿ�u�µ�š�¸�É�¦�¼�ž�‡�¨�º�É�œ10/350�Ps. �Â�¨�³�Ä�œ�Â�˜�u�¨�³class�…�°�Š�„�µ�¦
�ž�q�°�Š�„�´�œB �Â�¨�³C�‹�³�˜�v�°�Š�š�Î�µ�Š�µ�œ�Á�ž�}�œ�¨�Î�µ�—�´�•�˜�v�œ �Á�¡�º�É�°�„�µ�¦�ž�q�°�Š�„�´�œ�š�¸�É�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡ �˜�µ�¤�¤�µ�˜�¦�“�µ�œDIN
VDE 0675-6-11A1�®�¦�º�°IEC 61643-1 �ž�m 2005-03 �Ã�—�¥�™�¼�„�š�—�­�°�•�—�v�ª�¥Surge Current�š�¸�É
�¦�¼�ž�‡�¨�º�É�œ10/350�Ps. �Ã�—�¥�­�™�µ�•�´�œ�š�—�­�°�•�š�¸�É�Á�•�º�É�°�™�º�°�Å�—�v�Ä�œ�˜�u�µ�Š�ž�¦�³�Á�š�« �Ã�—�¥�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡�—�´�Š�œ�¸�Ê

- �­�¤�•�´�˜�·�…�°�ŠSPD Class B+C
�x Rated voltage 50/60 Hz. 230/400 V.
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�x Max.operating voltage 50/60 Hz. 350 V.
�x Protection voltage level �d2.5 kV.
�x Response time �d50 ns.
�x Nominal impulse discharge current at 10/350�Ps.�d50 kA.
�x For lightning current equipotential bonding and equipment protection against line-induced

overvoltage
�x Max.Permissible line resp. Backup fuse �d125-160 A.
�x Base on isolating spark gap technology�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ
�x Single pole device or multipage
�x Protection level IP20
�x Mounting 35 mm. DIN-Rail
�x �¤�¸Indicator�­�Î�µ�®�¦�´�•�Â�­�—�Š�­�™�µ�œ�³�…�°�ŠSPD,
�x �¤�ŞURGE COUNTER�š�¸�ÉSENSITIVITY�š�¸�É 250 A.

�„�µ�¦�˜�·�—�˜�´�Ê�Š �Ä�®�v�˜�·�—�˜�´�Ê�ŠSurge Curent Arrester�¦�³�®�ª�u�µ�ŠL-PE,�Â�¨�³N-PE�š�¸�É�˜�Î�µ�Â�®�œ�u�Š�Â�Ÿ�Š�Á�¤�œ�Å�¢�¢�q�µ
Main Distribution Board(MDB) �Ã�—�¥�˜�u�°�Â�•�•�…�œ�µ�œ�Ä�œ�š�µ�Š�Å�¢�¢�q�µ

3-1.22.2 SPD(Surge Current Protection for DB, SDB) �Á�ž�}�œSurge Arrester�­�Î�µ�®�¦�´�•�ž�q�°�Š�„�´�œ�Ä�œ�¦�³�•�•Power
Supply�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�°�Š�¦�³�•�•Power Supply�Â�¨�³�°�»�ž�„�¦�–�y�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y�£�µ�¥�Ä�œ �°�´�œ
�Á�œ�º�É�°�Š�¤�µ�‹�µ�„Current�Â�¨�³Switching Surge�Ã�—�¥�¤�¸�‡�»�–�­�¤�•�´�˜�·�š�µ�Š�Á�š�‡�œ�·�‡�Á�ž�}�œ�•�»�—Surge Current
Arrester class C+D�•�œ�·�—Combine�•�¦�¦�‹�»�°�¥�¼�u�Ä�œ�„�¨�u�°�Š�Á�—�¸�¥�ª�„�´�œ �˜�·�—�˜�´�Ê�Š�Ä�„�¨�v�„�´�•�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�„�µ�¦�ž�q�°�Š�„�´�œ
�—�v�µ�œPower Line�Ã�—�¥�­�µ�¤�µ�¦�™�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�¢�q�µ�Ÿ�u�µ�š�¸�É�¦�¼�ž�‡�¨�º�É�œ8/20�Ps. �Â�¨�³�Ä�œ�Â�˜�u�¨�³class�…�°�Š�„�µ�¦
�ž�q�°�Š�„�´�œC�Â�¨�³D �‹�³�˜�v�°�Š�š�Î�µ�Š�µ�œ�Á�ž�}�œ�¨�Î�µ�—�´�•�˜�v�œ �Á�¡�º�É�°�„�µ�¦�ž�q�°�Š�„�´�œ�š�¸�É�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡ �˜�µ�¤�¤�µ�˜�¦�“�µ�œDIN
VDE 0675-6-11 A1�®�¦�º�°IEC 61643-1 �ž�m 2005-03 �Ã�—�¥�™�¼�„�š�—�­�°�•�—�v�ª�¥Surge Current�š�¸�É
�¦�¼�ž�‡�¨�º�É�œ8/20�Ps. �Ã�—�¥�­�™�µ�•�´�œ�š�—�­�°�•�š�¸�É�Á�•�º�É�°�™�º�°�Å�—�v�Ä�œ�˜�u�µ�Š�ž�¦�³�Á�š�« �Ã�—�¥�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡�—�´�Š�œ�¸�Ê
- �­�¤�•�´�˜�·�…�°�ŠSPD Class B+C

�x Rated voltage 50/60 Hz. 230/400 V.
�x Max.operating voltage 50/60 Hz. 275 V.
�x Protection voltage level �d1.0 kV.
�x Response time �d25 ns.
�x Nominal impulse discharge current at 10/350�Ps. �d40 kA.
�x For lightning current equipotential bonding and equipment protection against line-induced

overvoltage
�x Max.Permissible line resp. Backup fuse �d100 A.
�x Base on isolating spark gap technology�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�x Single pole device or multipage
�x Protection level IP20
�x Mounting 35 mm. DIN-Rail
�x �¤�¸Indicator�­�Î�µ�®�¦�´�•�Â�­�—�Š�­�™�µ�œ�³�…�°�ŠSPD,

�„�µ�¦�˜�·�—�˜�´�Ê�Š �Ä�®�v�˜�·�—�˜�´�Ê�ŠSurge Curent Arrester�¦�³�®�ª�u�µ�ŠL-PE,�Â�¨�³N-PE�š�¸�É�˜�Î�µ�Â�®�œ�u�Š�Â�Ÿ�Š
Distribution Board(DB) �Ã�—�¥�˜�u�°�Â�•�•�…�œ�µ�œ�Ä�œ�š�µ�Š�Å�¢�¢�q�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-2 PANEL BOARD, SAFETY SWITCH, CIRCUIT BREAKER BOX

3-2.1 PANEL BOARD

3-2.1.1 PANEL BOARD�š�»�„�Â�Ÿ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Â�•�•PLUG-IN�®�¦�º�°BOLT-ON�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Ÿ�¨�·�˜�…�¹�Ê�œ�‹�µ�„
�Ã�¦�Š�Š�µ�œ�š�¸�É�Ÿ�¨�·�˜CIRCUIT BREAKER�Ã�—�¥�Á�Œ�¡�µ�³

3-2.1.2 PANEL BOARD�š�¸�É�¦�³�•�»�„�¦�³�Â�­SHORT CIRCUIT�¤�µ�„�„�ª�u�µ �®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ�„�´�•25 KAIC�Ä�®�v�Á�ž�}�œ�•�œ�·�—
�š�¸�É�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«�Å�š�¥�Å�—�v �Â�˜�u�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�Â�•�•�˜�¼�v�„�µ�¦�‹�´�—�ª�µ�ŠCIRCUIT BREAKER, BUS
BAR�Ä�®�v�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•�˜�¦�ª�‹�°�œ�»�¤�´�˜�·�„�u�°�œ�‹�¹�Š�‹�³�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Å�—�v

3-2.1.3 �…�œ�µ�—AMPERE  TRIP,  AMPERE  FRAME,  MAIN LUGS�®�¦�º�°MAIN CIRCUITBREAKER
�Â�¨�³INTERRUPTING  CAPACITY�…�°�Š�Â�˜�u�¨�³�Â�Ÿ�Š�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�˜�µ�¤�Â�•�•
�Â�ž�¨�œ�Â�¨�³LOAD SCHEDULE

3-2.1.4 �˜�´�ª�˜�¼�vPANEL  BOARD�Â�¨�³CIRCUIT   BREAKER�‹�³�˜�v�°�Š�Á�ž�}�œSTANDARD  PRODUCT�‹�µ�„
�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �Â�¨�³�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�ŠUL�®�¦�º�°NEMA�®�¦�º�°IEC STANDARD�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

3-2.1.5 �‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�˜�µ�¦�µ�Š�®�¦�º�°�Ÿ�´�Š�ª�Š�‹�¦�Á�¡�º�É�°  �Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�®�œ�v�µ�š�¸�É�…�°�ŠCIRCUIT BREAKER�Â�˜�u�¨�³�˜�´�ª
�—�v�µ�œ�Ä�œ�ž�¦�³�˜�¼�˜�¼�v

3-2.1.6 CIRCUIT BREAKER�š�»�„�˜�´�ª�Â�¨�³�­�µ�¥�Å�¢�š�¸�É�˜�u�°�Á�…�v�µ�„�´�•CIRCUIT BREAKER�š�»�„�Á�­�v�œ  �‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š
�®�¤�µ�¥�Á�¨�…�•�œ�·�—�™�µ�ª�¦�Ä�®�v�˜�¦�Š�„�´�•CIRCUIT�œ�´�Ê�œ�Ç

3-2.1.7 NAME PLATE�Â�Ÿ�Š�­�ª�·�š�•�y�˜�v�°�Š�•�u�Š�•�°�„�—�v�ª�¥NAME  PLATE,  NAME PLATE�˜�v�°�Š�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�¡
�¨�µ�­�˜�·�‡�­�°�Š�•�´�Ê�œ    �•�´�Ê�œ�œ�°�„�Á�ž�}�œ�­�¸�—�Î�µ�Â�¨�³�•�´�Ê�œ�Ä�œ�Á�ž�}�œ�­�¸�…�µ�ª   �„�µ�¦�Â�„�³�­�¨�´�„�˜�´�ª�®�œ�´�Š�­�º�°�„�¦�³�š�Î�µ�•�œ�Â�Ÿ�u�œ�¡�¨�µ
�­�˜�·�‡�­�¸�—�Î�µ

3-2.1.8 �„ �µ� ¦� ˜� · �—�˜�´�Ê�Š   �Ä�®�v�˜� · �—�˜�´�Ê�Š�„� ´� • �Ÿ�œ�´�Š�—�v�ª�¥EXPANSION  BOLT�š�¸�É�Á�®�¤�µ�³� ­�¤    �®� ¦� º�°� ˜� · �—�˜� ´�Ê�Š�• �œ
SUPPORTING�š�¸�É�Á�®�¤�µ�³�­�¤  �Ã�—�¥�¦�³�—�´�•�­�¼�Š1.80�Á�¤�˜�¦ �‹�µ�„�¡�º�Ê�œ�™�¹�Š�¦�³�—�´�•�•�œ�…�°�Š�Â�Ÿ�Š�­�ª�·�š�Ž�y�˜�µ�¤�˜�Î�µ�Â�®�œ�u�Š
�š�¸�É�Â�­�—�Š�Ä�œ�Â�•�•

3-2.2 DISCONNECTING SWITCH�®�¦�º�°SAFETY SWITCH

3-2.2.1 DISCONNECTING  SWITCH�®�¦�º�°SAFETY  SWITCH�˜�v�°�Š�Ÿ�¨�·�˜�…�¹�Ê�œ�˜�µ�¤�¤�µ�˜�¦�“�µ�œNEMA
�®�¦�º�°IEC�Á�ž�}�œ�•�œ�·�—HEAVY DUTY TYPE

3-2.2.2 SWITCH�˜�´�—�ª�Š�‹�¦�Å�¢�¢�q�µ�Á�ž�}�œ�Â�•�•BLADE�š�Î�µ�Š�µ�œ�Â�•�•QUICK-MAKE,  QUICK-BREAK
�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�­�ª�·�š�Ž�y�Å�—�v�•�´�—�Á�‹�œ �Á�¤�º�É�°�Á�ž�l�—�ž�¦�³�˜�¼�—�v�µ�œ�®�œ�v�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-2.2.3 ENCLOSURE�˜�µ�¤�¤�µ�˜�¦�“�µ�œNEMA1,IEC�¡�´�•�…�¹�Ê�œ�¦�¼�ž�‹�µ�„�Â�Ÿ�u�œ�Á�®�¨�È�„    �¡�u�œ�Á�‡�¨�º�°�•�—�v�ª�¥�­�¸
GRAY-BAKED  ENAMEL�­�Î�µ�®�¦�´�•�Ä�•�v�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�š�´�É�ª�Å�ž �Â�¨�³�˜�µ�¤NEMA 3R�¡�´�•�‹�µ�„�Â�Ÿ�u�œ�Á�®�¨�È�„
�•�»�•GALVANIZED�¡�u�œ�Á�‡�¨�º�°�•�—�v�ª�¥�­�¸GRAY- BAKED ENAMEL�­�Î�µ�®�¦�´�•�Ä�•�v�£�µ�¥�œ�°�„�°�µ�‡�µ�¦
�Ä�®�v�¤�¸�•�µ�œ�ž�¦�³�˜�¼�Á�ž�l�—�—�v�µ�œ�®�œ�v�µ    �Ž�¹�É�ŠINTER-LOCK�„�´�•SWITCH BLADE�Ã�—�¥�­�µ�¤�µ�¦�™�Á�ž�l�—�ž�¦�³�˜�¼
�Å�—�v�Á�¤�º�É�°BLADE�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�ŠOFF�Á�š�u�µ�œ�´�Ê�œ

3-2.2.4 �…�œ�µ�—AMPERE RATING�‹�Î�µ�œ�ª�œ�…�´�Ê�ª�­�µ�¥�Â�¨�³�‹�Î�µ�œ�ª�œPHASE�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•�®�¦�º�°�˜�µ�¤
�…�œ�µ�—PROTECTING EQUIPMENT�š�¸�É�˜�v�œ�š�µ�Š

3-2.2.5 �•�»�—�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�¤�¸FUSE CLIPS�Á�ž�}�œ�Â�•�•SPRING REINFORCED�˜�´�ªFUSE�Á�ž�}�œ�•�œ�·�—HIGH
RUPTURING  CAPACITY(HRC)  �Ã�—�¥�…�œ�µ�—�…�°�ŠFUSE�Ä�®�v�Á�ž�}�œ�Á�•�u�œ�Á�—�¸�¥�ª�„�´�•�…�v�°3-2.2.4

3-2.2.6 �„�µ�¦�˜�·�—�˜�´�Ê�Š   �Ä�®�v�˜�·�—�˜�´�Ê�Š�„�´�•�Ÿ�œ�´�Š�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•   �Ã�—�¥�¦�³�—�´�•�‡�ª�µ�¤�­�¼�Š�‹�µ�„�¡�º�Ê�œ1.80�Á�¤�˜�¦ �™�¹�Š�¦�³�—�´�•�•�œ
�…�°�Š�­�ª�·�š�Ž�y    �Ä�œ�„�¦�–�¸�•�¦�·�Á�ª�–�˜�·�—�˜�´�Ê�Š�Å�¤�u�¤�¸�Ÿ�œ�´�Š �®�¦�º�°�„�Î�µ�Â�¡�Š   �Ä�®�v�˜�·�—�˜�´�Ê�Š�•�œ�…�µ�¥�¹�—�Ã�‡�¦�Š�Á�®�¨�È�„�š�¸�É�Â�…�È�Š�Â�¦�Š �Ä�®�v
�­�ª�·�š�Ž�y�­�¼�Š�‹�µ�„�¡�º�Ê�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.00�Á�¤�˜�¦ �™�¹�Š�¦�³�—�´�•�•�œ�…�°�Š�­�ª�·�š�Ž�y

3-2.3 CIRCUIT BREAKER BOX(ENCLOSED CIRCUIT BREAKER)

3-2.3.1 �Ä�®�v�Ä�•�vMOLDED  CASE  CIRCUIT   BREAKER�š�¸�É�¤�¸AMPERE  TRIP  RATING,�‹�Î�µ�œ�ª�œ
POLE�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•

3-2.3.2 ENCLOSURE�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œNEMA, IEC�Ã�—�¥�š�¸�É

3-2.3.2.1 NEMA 1,IEC�¡�´�•�‹�µ�„SHEET  STEEL WITH  GRAY-BAKED  ENAMEL FINISH�­�Î�µ�®�¦�´�•�Ä�•�v
�Š�µ�œ�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�š�´�É�ª�Ç�Å�ž

3-2.3.2.2 NEMA 3 R,IEC�¡�´�•�‹�µ�„ZINC COATED  STEEL WITH GRAY-BAKED ENAMEL FINISH
�­�Î�µ�®�¦�´�•�Ä�•�v�Š�µ�œ�˜�·�—�˜�´�Ê�Š�£�µ�¥�œ�°�„�°�µ�‡�µ�¦

3-2.3.2.3 �„�µ�¦�˜�·�—�˜�´�Ê�Š  �Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�Ã�—�¥�Á�ž�}�œ�Â�•�•FLUSH  MOUNTING�­�Î�µ�®�¦�´�•�Ä�œ�°�µ�‡�µ�¦ �Â�¨�³
SURFACE MOUNTED�­�Î�µ�®�¦�´�•�£�µ�¥�œ�°�„�°�µ�‡�µ�¦ �Ã�—�¥�­�¼�Š�‹�µ�„�¡�º�Ê�œ1.50�Á�¤�˜�¦ �™�¹�Š�¦�³�—�´�•�•�œ�­�»�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3 �¦�³�•�•�„�¦�³�‹�µ�¥�­�µ�¥�Â�¦�Š�˜�É�Î�µ (LOW VOLTAGE DISTRIBUTION SYSTEM)

3-3.1 �¦�³�•�•�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢ (CONDUIT SYSTEM)

3-3.1.1 �Â�œ�ª�š�u�°�¦�v�°�¥�­�µ�¥�˜�µ�¤�š�¸�É�Â�­�—�Š�Ä�œ�Â�•�•�Á�ž�}�œ�Á�¡�¸�¥�Š�£�µ�¡�ª�µ�—�Á�¡�º�É�°�Ä�®�v�­�³�—�ª�„�Ä�œ�„�µ�¦�Á�…�v�µ�Ä�‹�Â�¨�³�¤�°�Š�Á�®�È�œ�Å�—�v�•�´�—�Á�‹�œ
�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�¦�v�°�¥�­�µ�¥�‹�¦�·�Š�˜�v�°�Š�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�­�£�µ�¡�…�°�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

3-3.1.2 �Â�œ�ª�ª�µ�Š�š�u�°�¦�v�°�¥�­�µ�¥  �¦�ª�¤�š�´�Ê�Š�„�µ�¦�˜�´�—�­�·�œ�Ä�‹�ª�u�µ�•�u�ª�Š�Ä�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�‡�ª�¦� �{�Š�Ä�œ�¡�º�Ê�œ�•�u�ª�Š�Ä�—   �Ä�®�v�Á�—�·�œ�¨�°�¥
�®�¦�º�°�Â�°�•�Ä�œ�Á�¡�—�µ�œ �²�¨�²  �Å�—�v�°�°�„�Â�•�•�Å�ª�v�Ã�—�¥�¡�·�‹�µ�¦�–�µ�—�v�µ�œ�ž�¦�³�®�¥�´�—  �‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š �Â�¨�³
�‡�ª�µ�¤�­�ª�¥�Š�µ�¤�˜�µ�¤�Â�•�•�…�°�Š�­�™�µ�ž�œ�·�„   �Â�˜�u�Ä�®�v�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�‹�³�˜�v�°�Š�˜�·�—�˜�µ�¤�„�µ�¦
�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�—�v�µ�œ�­�™�µ�ž�œ�·�„ �Â�¨�³�—�v�µ�œ�„�µ�¦�„�u�°�­�¦�v�µ�Š �Á�¡�º�É�°�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�¦�³�•�•�š�u�°�¦�v�°�¥�­�µ�¥�Ä�®�v�Å�—�v�Á�®�¤�µ�³�­�¤
�—�v�ª�¥�Á�š�‡�œ�·�‡�š�¸�É�—�¸�š�¸�É�­�»�—�˜�µ�¤�­�£�µ�¡�…�°�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

3-3.1.3 �š�u�°�¦�v�°�¥�­�µ�¥�š�»�„�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�¦�³�•�•�Å�¢�¢�q�µ�œ�¸�Ê�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Å�¤�u�Á�¨�È�„�„�ª�u�µ1/2�œ�·�Ê�ª

3-3.1.4 �Á�ª�v�œ�Â�˜�u�‹�³�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ  �š�u�°�¦�v�°�¥�­�µ�¥�Ž�¹�É�Š� �{�Š�Á�Œ�¡�µ�³�Ä�œ�‡�°�œ�„�¦�¸�˜ �Ä�œ�¡�º�Ê�œ�„�u�°�­�¦�v�µ�Š (FLOOR SLAB)
�Â�¨�³�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�š�¸�É�Â�‹�v�Š�®�¦�º�°�Ä�œ�­�™�µ�œ�š�¸�É �Ç  �‹�Î�µ�Á�ž�}�œ  �˜�v�°�Š�¤�¸�¦�³�•�•�„�´�œ�œ�Ê�Î�µ  �˜�v�°�Š�Ä�•�v�š�u�°�¦�v�°�¥�­�µ�¥�•�œ�·�—
INTERMEDIATE METALLIC CONDUIT(IMC)

3-3.1.5 �Á�ª�v�œ�Â�˜�u�‹�³�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �š�u�°�¦�v�°�¥�­�µ�¥�Ž�¹�É�Š�Â�°�•�Å�ª�v�Ä�œ� �q�µ�Á�¡�—�µ�œ �®�¦�º�°�Ä�œ� �µ�Ÿ�œ�´�Š�š�¸�É�Å�¤�u�Å�—�v�Á�š�—�v�ª�¥�‡�°�œ�„�¦�¸�˜
�Ä�®�v�Ä�•�vELECTRIC METALLIC TUBING(EMT) �Å�—�v

3-3.1.6 �¤�·�Ä�®�v�Ä�•�v�š�u�°EMT�š�¸�É�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Á�„�·�œ2"  �š�u�°�Ä�®�•�u�„�ª�u�µ2" �Ä�®�v�Ä�•�v�Â�•�•IMC

3-3.1.7 �Á�¤�º�É�°�Å�¤�u�Å�—�v�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �„�µ�¦�˜�u�°�š�u�°�¦�v�°�¥�­�µ�¥�Á�…�v�µ�„�´�•�°�»�ž�„�¦�–�y�®�¦�º�°�—�ª�Š�Ã�‡�¤�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°  �Á�‡�¦�º�É�°�Š�‹�´�„�¦
�˜�u�µ�Š�Ç�š�¸�É�¤�¸�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Ä�®�v�Ä�•�vFLEXIBLE CONDUIT�‡�ª�µ�¤�¥�µ�ª�Å�¤�u�˜�É�Î�µ�„�ª�u�µ1�¢�»�˜ �Â�˜�u�Å�¤�u�Á�„�·�œ3�¢�»�˜
�Á�ž�}�œ�•�u�ª�Š�­�»�—�š�v�µ�¥�Á�­�¤�°�Å�ž

3-3.1.8 FLEXIBLE  CONDUIT�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�š�¸�É�„�´�œ�œ�Ê�Î�µ�Å�—�v  �™�v�µ�°�¥�¼�u�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�¤�¸�‡�ª�µ�¤�•�º�Ê�œ�­�¼�Š  �®�¦�º�°�¤�¸�Ã�°�„�µ�­�™�¼�„
�œ�Ê�Î�µ

3-3.1.9 �„�µ�¦�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�˜�v�°�Š�¦�³�ª�´�Š�¤�·�Ä�®�v�š�u�°�•�Î�µ�¦�»�—  �Â�¨�³�‹�³�˜�v�°�Š�Å�¤�u�Á�ž�}�œ�Ÿ�¨�Ä�®�v�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�Ä�œ�…�°�Š�š�u�°
�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Å�ž    �¦�´�«�¤�¸�„�µ�¦�Ã�‡�v�Š�Š�°�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�„�‘�…�°�ŠNEC. �Á�‡�¦�º�É�°�Š�¤�º�°�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�Š�°�š�u�°�¦�v�°�¥�­�µ�¥
�˜�v�°�Š�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�¤�º�°�Ž�¹�É�Š�­�¦�v�µ�Š�…�¹�Ê�œ  �Á�¡�º�É�°�Ä�•�v�ž�’�·�•�´�˜�·�Š�µ�œ�œ�¸�Ê�Ã�—�¥�Á�Œ�¡�µ�³  �®�v�µ�¤�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š
3"  �®�¦�º�°�¤�µ�„�„�ª�u�µ�Ä�œ�„�¦�–�¸�—�´�Š�„�¨�u�µ�ª �Ä�®�v�Ä�•�vCAST-IRON ANGLE BENDS�Â�¨�³FITTINGS

3-3.1.10 �®�v�µ�¤�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�Á�„�·�œ2�‡�¦�´�Ê�Š�Ä�œ�Â�˜�u�¨�³�•�u�ª�Š �¦�³�®�ª�u�µ�ŠOUTLET, JUNCTION�®�¦�º�°PULL BOXES
�®�µ�„�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�­�uJUNCTION BOX�®�¦�º�°�‡�°�œ�—�¼�Á�¨�È�š �Á�¡�·�É�¤�‹�µ�„�š�¸�É�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�Â�•�•

3-3.1.11 �˜�·�—�˜�´�Ê�Š�š�u�°�¦�v�°�¥�­�µ�¥�Ã�—�¥�Ä�®�v�¤�¸�¦�°�¥�˜�u�°�œ�v�°�¥�š�¸�É�­�»�— �Á�¤�º�É�°�‹�³�˜�u�°�š�u�°�¦�v�°�¥�­�µ�¥�Â�•�•IMC�Ä�®�v�Ä�•�vCOUPLINGS
�®� ¦� º� °FITTINGS�• �œ�· �—�Á�„ �¨�¸ �¥ �ª�Ä�•�vRED  LEAD�® �¦�º �° �ª�´ �­ �—�» �š �µ�Á�„ �¨�¸ �¥ �ª�˜�´ �ª�Ÿ�¼�v    �Á�¡�º�É �° �„�´ �œ�œ�Ê�Î �µ�š�¸�É �¤�¸
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

ELECTRICAL  CONTINUITY�„�µ�¦�˜�u�°�˜�v�°�Š�Ä�®�v�ž�¨�µ�¥�š�u�°�Â�˜�u�¨�³�…�v�µ�Š�•�œ�„�´�œ�Â�œ�•�­�œ�·�š  �Â�¨�³�˜�v�°�Š�˜�³�Å�•
�®�¦�º�°� �œ�ž�¨�µ�¥�š�u�°�Ä�®�v�Á�¦�¸�¥�•�Á�­�¸�¥�„�u�°�œ

3-3.1.12 �˜�u�°�š�u�°EMT�—�v�ª�¥COUPLING�Â�¨�³CONNECTOR�Â�•�• "RAINTIGHT" �­�Î�µ�®�¦�´�•�¦�³�•�•�Å�¢�¢�q�µ�Ä�œ
�¡�º�Ê�œ�š�¸�É�Á�ž�m�¥�„ �Á�•�u�œ� �{�Š�Ä�œ�Ÿ�œ�´�Š, �Á�­�µ�Á�°�È�œ, �¡�º�Ê�œTOPPING,�®�v�°�ŠAHU,�®�v�°�ŠPUMP,�®�v�°�ŠCHILLER�­�u�ª�œ
PUMP�Â�¨�³�°�º�É�œ�Ç

3-3.1.13 �Ä�®�v�Ä�•�vEXPANSION COUPLING�Â�¨�³/ �®�¦�º�°EXPANSION FITTING�Ä�œ�„�µ�¦�ª�µ�Š�š�u�°�¦�v�°�¥�­�µ�¥ �Ž�¹�É�Š�¤�¸
�¦�³�¥�³�¥�µ�ª�„�ª�u�µ150�¢�»�˜   �Â�¨�³/ �®�¦�º�°�š�u�°�¦�v�°�¥�­�µ�¥�Ž�¹�É�Š�Ÿ�u�µ�œEXPANSIONJOINTS�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š
�°�µ�‡�µ�¦�Â�¨�³/ �®�¦�º�°�š�u�°�¦�v�°�¥�­�µ�¥�Ž�¹�É�Š�ª�µ�Š�‹�µ�„�Ã�‡�¦�Š�­�¦�v�µ�Š�®�œ�¹�É�Š�Å�ž�¥�´�Š�°�¸�„�Ã�‡�¦�Š�­�¦�v�µ�Š�®�œ�¹�É�Š�š�¸�É�Å�¤�u�˜�u�°�„�´�œEXPANSION
FITTINGS�š�»�„�•�œ�·�—�˜�v�°�Š�¤�¸BONDING  JUMPERS

3-3.1.14 �‡�ª�µ�¤�Ã�‡�v�Š�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥ (�Ž�¹�É�Š�˜�·�—�˜�´�Ê�Š�£�µ�¥�œ�°�„�®�¦�º�°�š�¸�É�Ž�u�°�œ�°�¥�¼�u�Ä�œ� �q�µ�Á�¡�—�µ�œ�š�¸�É�­�µ�¤�µ�¦�™�Á�ž�l�—�Ž�u�°�¤�Å�—�v �®�¦�º�°� �µ
�Ÿ�œ�´�Š�š�¸�É�Å�¤�u�Å�—�v�Á�š�—�v�ª�¥�‡�°�œ�„�¦�¸�˜) �š�¸�É�®�´�„�¤�µ�„�Ç �‹�³�˜�v�°�Š�Ä�•�v�‡�°�œ�—�¼�Á�¨�È�š  (CONDULET)

3-3.1.15 �˜�v�°�Š�¥�¹�—�š�u�°�¦�v�°�¥�­�µ�¥�Á�…�v�µ�„�´�•BOXES�˜�u�µ�Š�Ç   �Â�¨�³PANEL BOARD�Ã�—�¥�Ä�•�vLOCK NUT  2�˜�´�ª
� ¡ � ¦�v� ° �¤�—�v � ª�¥BUSHING�™�v�µ�¦�¼KNOCK  OUT�Ä�®�•�u �„�ª�u�µ�š�u�°�¦�v�°�¥�­�µ�¥ �‹�³ �˜�v �°�Š�Ä�•�vREDUCING
WASHER�Á�¡�º�É�°�Å�¤�u�Ä�®�v�¤�¸�•�u�°�Š�Ã�®�ª�u�¦�³�®�ª�u�µ�Š�š�u�° �Â�¨�³� �µ�…�°�ŠBOXES�²�¨�² �­�u�ª�œ�¦�¼�ª�u�µ�Š�š�¸�É�Å�¤�u�Å�—�v�Ä�•�v�Š�µ�œ�Ä�®�v�ž�l�—
�—�v�ª�¥

3-3.1.16 �„�µ�¦�˜�u�°�š�u�°�¦�v�°�¥�­�µ�¥�š�»�„�•�œ�·�—�Ä�®�v�˜�¦�ª�‹�—�¼�ª�u�µ�…�v�°�˜�u�°�¤�¸ELECTRICAL CONTINUITY�°�¥�u�µ�Š�—�¸ �š�´�Ê�Š�œ�¸�Ê�Á�¡�¦�µ�³
�˜�v�°�Š�„�µ�¦�Ä�•�v�¦�³�•�•�š�u�°�¦�v�°�¥�­�µ�¥�Á�ž�}�œGROUND-PATH�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�…�°�Š�°�µ�‡�µ�¦

3-3.1.17 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�—�¼�°�¥�u�µ�Š�¦�°�•�‡�°�•�ª�u�µ  �„�µ�¦�˜�u�°�Á�•�º�É�°�¤FLEXIBLE  CONDUIT�Â�¨�³�š�u�°FLEXIBLE
CONDUIT�Á�°�Š�¤�¸ELECTRICAL CONTINUITY�°�¥�u�µ�Š�—�¸�Ã�—�¥�˜�¨�°�— �¤�·�Œ�³�œ�´�Ê�œ�‹�³�˜�v�°�Š�¦�v�°�¥�­�µ�¥�—�·�œ�®�»�v�¤
�Œ�œ�ª�œ

3-3.1.18 �„�µ�¦� �{�Š�š�u�°�¦�v�°�¥�­�µ�¥�Ä�œ�—�·�œ�˜�v�°�Š�®�»�v�¤�š�u�°�¦�v�°�¥�­�µ�¥�—�v�ª�¥�‡�°�œ�„�¦�¸�˜�®�œ�µ�°�¥�u�µ�Š�œ�v�°�¥2" �Ã�—�¥�¦�°�•�š�u�° �Â�¨�³�š�u�°�˜�v�°�Š�Ä�•�v
�š�u�°HDPE PN6�Á�š�u�µ�œ�´�Ê�œ �„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ

3-3.1.19 �š�u�°�¦�v�°�¥�­�µ�¥�š�»�„�Â�•�•�˜�v�°�Š�™�¼�„�¥�¹�—�®�¦�º�°�˜�¦�¹�Š�Å�ª�v�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š  �š�»�„�¦�³�¥�³�Å�¤�u�Á�„�·�œ10�¢�»�˜  �Â�¨�³�Å�¤�u�Á�„�·�œ1�¢�»�˜
�‹�µ�„BOXES�®�¦�º�°PANEL BOARD�Ã�—�¥�°�»�ž�„�¦�–�y�Ž�¹�É�Š�­�¦�v�µ�Š�…�¹�Ê�œ �Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�œ�¸�Ê�Ã�—�¥�Á�Œ�¡�µ�³�Â�¨�³/ �®�¦�º�°
�Ã�—�¥�ª�·�›�¸�Ž�¹�É�Š�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ

3-3.1.20 �¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š  �Â�¨�³�Á�š�‡�°�œ�„�¦�¸�˜�š�u�°�¦�v�°�¥�­�µ�¥�š�¸�É�ª�µ�Š�Á�¡�º�É�°�Ä�®�v� �{�Š�°�¥�¼�u�Ä�œ�‡�°�œ�„�¦�¸�˜�˜�v�°�Š�™�¼�„�„�¦�³�•�´�•�Ä�®�v�¤�´�É�œ
�Ã�—�¥�ª�·�›�¸�Á�®�¤�µ�³�­�¤�Â�¨�³�Å�¤�u�„�u�°�ž�{�•�®�µ�Ä�®�v�Â�„�u�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�v�µ�œ�„�u�°�­�¦�v�µ�Š �Á�¤�º�É�°�¤�¸STUB-UPS�Á�®�¨�u�µ�œ�´�Ê�œ�Å�ª�v�Ä�®�v�Â�œ�•
�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�ŠSTUB-UPS�˜�v�°�Š�Ä�®�v�¡�°�—�¸�„�´�•�„�µ�¦�š�¸�É�‹�³�­�ª�¤�ž�¨�µ�¥STUB-UPS�Á�…�v�µ�¦�¼�—�v�µ�œ�…�v�µ�Š�…�°�Š
OUTLET, JUNCTION�®�¦�º�°PULL BOX�Ã�—�¥�Å�¤�u�˜�v�°�Š�Š�°�®�¦�º�°�•�¸�•�¦�´�—STUB-UPS�Ä�œ�£�µ�¥�®�¨�´�Š

3-3.1.21 �š�u�°�¦�v�°�¥�­�µ�¥�š�¸�É�Á�—�·�œ�Ž�u�°�œ�°�¥�¼�u�•�œ� �q�µ�Á�¡�—�µ�œ�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Â�¨�³�¥�¹�—�Â�œ�•�°�¥�¼�u�Ä�œ�¡�º�Ê�œSLAB�®�v�µ�¤�Á�—�·�œ�Ã�—�¥�ª�µ�Š�°�¥�¼�u
�„�´�•� �q�µ�Á�¡�—�µ�œ �®�¦�º�°�®�v�°�¥�°�¥�¼�u�„�´�•�¡�º�Ê�œSLAB
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.1.22 �Á�¤�º�É�°�ª�µ�Š�š�u�°�¦�v�°�¥�­�µ�¥�Á�­�¦�È�‹ �Â�˜�u�¥�´�Š�ž�’�·�•�´�˜�·�Š�µ�œ�…�´�Ê�œ�˜�u�°�Å�ž�„�´�•�š�u�°�¦�v�°�¥�­�µ�¥�œ�´�Ê�œ�Å�¤�u�Å�—�v �Ä�®�v�Á�‡�¨�º�°�•�­�u�ª�œ�…�°�Š�š�u�°�š�¸�É
�Å�—�v�˜�w�µ�ž�Á�„�¨�¸�¥�ª�Å�ª�v�—�v�ª�¥�­�¸ENAMEL�Á�¡�º�É�°�„�´�œ�­�œ�·�¤�Â�¨�³�ž�l�—�ž�µ�„�š�u�°�—�v�ª�¥�ž�¨�´�Ë�„�®�¦�º�°� �µ�Á�„�¨�¸�¥�ª�Ä�®�v�¤�·�—�•�·�—

3-3.1.23 �£�µ�¥�®�¨�´�Š�‹�µ�„�š�¸�É�Å�—�v�˜�·�—�˜�´�Ê�Š�š�u�°�¦�v�°�¥�­�µ�¥�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª �Ä�®�v�˜�¦�ª�‹�—�¼�ª�u�µ�š�u�°�Å�¤�u�˜�´�œ �®�µ�„�¤�¸�š�u�°�Ä�—�˜�´�œ �Ä�®�v�Â�„�v�Å�…�š�´�œ�š�¸
�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—�Á�°�Š

3-3.1.24 �Ä�®�v�Ä�•�v�š�u�°IMC�•�¦�·�Á�ª�–�š�¸�É  �Á�ž�}�œHAZARDOUS  LOCATION

3-3.1.25 �®�v�µ�¤�˜�·�—�˜�´�Ê�Š�­�µ�¥�Ä�œ�š�u�°�®�¦�º�°�¦�µ�Š�¦�ª�¤�„�´�œ�Ä�œ�Â�˜�u�¨�³�¦�µ�Š �Å�—�v�Â�„�u �ª�Š�‹�¦NORMAL, EMER, ESSENTIAL, UPS
�®�¦�º�°�„�´�•�¦�³�•�•�­�º�É�°�­�µ�¦, �¦�³�•�•LIFE SAFETY�Ä�®�v�Â�¥�„�š�u�°�‹�µ�„�„�´�œ

3-3.1.26�…�œ�µ�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�š�¸�É�Ä�•�v�‹�³�˜�v�°�Š�¤�¸�­�µ�¥�Å�¢�‡�·�—�˜�µ�¤�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�Â�¨�v�ª�Å�¤�u�Á�„�·�œ40%   �…�°�Š�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�…�°�Š
�š�u�°(�Ä�œ�„�¦�–�¸�•�œ�·�—3 PHASE, 4 WIRE, GROUND) �Â�˜�u�Ä�œ�„�¦�–�¸�¤�¸�­�µ�¥�Å�¢�œ�v�°�¥�„�ª�u�µ4�Á�­�v�œ �‹�³�‡�·�—�˜�µ�¤
�¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�µ�Š�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�ž�¦�³�Á�š�«�Å�š�¥�ž�m �¡.�«. 2565
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�˜�µ�¦�µ�Š�š�¸�É3-3 �Â�­�—�Š�‹�Î�µ�œ�ª�œ�­�µ�¥�­�¼�Š�­�»�—�¦�v�°�¥�Ä�œ�š�u�°�¦�v�°�¥�­�µ�¥

�…�œ�µ�—�­�µ�¥�Å�¢
(mm2)

�‹�Î�µ�œ�ª�œ�­�µ�¥�­�¼�Š�­�»�—�…�°�Š�­�µ�¥�Å�¢�¢�q�µ�˜�µ�¦�µ�Š�š�¸�É 4 �Ä�œ�š�u�°�¦�v�°�¥�­�µ�¥

1.5 8 14 22 37 - - - - - - - -
2.5 5 10 15 25 39 - - - - - - -
4 4 7 11 19 30 37 - - - -
6 3 5 9 15 23 36 - - - -
10 1 3 5 9 15 23 37 - - -
16 1 2 4 6 10 16 27 42 - -
25 1 1 2 4 8 11 17 27 34 -
35 1 1 1 3 6 8 14 21 27 33
50 - 1 1 1 4 6 10 15 19 24 38 -
70 - - 1 1 3 4 7 12 15 18 29 42
95 - - 1 1 1 3 5 8 11 13 21 30
120 - - - 1 1 2 4 7 9 11 17 25
150 - - - 1 1 1 3 5 7 9 14 20
185 - - - 1 1 1 3 4 6 7 11 16
240 - - - - 1 1 1 3 4 5 8 12
300 - - - - - 1 1 2 3 4 7 10
400 - - - - - 1 1 1 2 3 5 8
�Á�­�v�œ�Ÿ�u�µ�œ
�«�¼�œ�¥�y�„�¨�µ�Š
�…�°�Š�š�u�°�¦�v�°�¥
�­�µ�¥�Å�¢

15
½”

20
¾”

25
1”

32
1¼”

40
1½”

50
2”

65
2½”

80
3”

90
3½”

100
4”

125
5”

150
6”

3-3.2 �„�¨�u�°�Š�Â�¨�³�˜�¼�v�˜�u�°�­�µ�¥�Å�¢  (JUNCTION, OUTLET, PULL BOXES, WIRE WAY)

3-3.2.1 �Á�ª�v�œ�Â�˜�u�‹�³�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �Ä�®�v�Ä�•�vJUNCTION BOX�Â�¨�³RECEPTACLE  OUTLET BOX
�…�œ�µ�—4x4�œ�·�Ê�ª �¤�¸�‡�ª�µ�¤�¨�¹�„�š�¸�É�Á�®�¤�µ�³�­�¤�„�´�•�‹�Î�µ�œ�ª�œ �Â�¨�³�…�œ�µ�—�…�°�Š�­�µ�¥�Å�¢  �Ž�¹�É�Š�¦�v�°�¥�°�¥�¼�u�£�µ�¥�Ä�œ�˜�µ�¤�…�v�°370-
6�…�°�ŠNEC. �Â�˜�u�Å�¤�u�˜�º�Ê�œ�„�ª�u�µ1 1/2"  �Â�¨�³�Á�ž�}�œ�•�œ�·�— �Ž�¹�É�Š�­�¦�v�µ�Š�—�v�ª�¥GALVANIZED  SHEET- STEEL
(GALVANIZED�š�´�Ê�Š�—�v�µ�œ�Ä�œ�Â�¨�³�—�v�µ�œ�œ�°�„) �…�œ�µ�— 1.00 �¤�¤.  �¤�ĶNOCK-OUTS�…�œ�µ�— �‹�Î�µ�œ�ª�œ �Â�¨�³
�˜�Î�µ�Â�®�œ�u�Š�š�µ�Š�—�v�µ�œ�…�v�µ�Š�Â�¨�³�—�v�µ�œ�®�¨�´�Š�…�°�ŠBOX�š�¸�É�Á�®�¤�µ�³�­�¤�„�´�•�Š�µ�œ�š�¸�É�Ä�•�v (�„�¨�u�°�Š�Ã�¨�®�³�Ä�®�v�Ä�•�v�•�œ�·�—�š�¸�É �„�´�œ�„�µ�¦
�„�´�—�„�¦�u�°�œ�‹�µ�„�Å�°�š�³�Á�¨�Å�—�v)



�­�u�ª�œ�š�¸�É3 E-3-3/5

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-3.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.2.2 �Á�ª�v�œ�Â�˜�u�‹�³�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �Ä�®�v�Ä�•�vBOX�­�¸�É�Á�®�¨�¸�É�¥�¤�…�œ�µ�—4"x 4"x 1 1/2" (�Â�¨�³�¤�¸�‡�»�–�¨�´�„�¬�–�³
�°�º�É�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ä�œ�…�v�°1) �­�Î�µ�®�¦�´�•�Ã�‡�¤�Å�¢

3-3.2.3 �Á�ª�v�œ�Â�˜�u�‹�³�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �Ä�®�v�Ä�•�vBOX�­�¸�É�Á�®�¨�¸�É�¥�¤�…�œ�µ�—4"x 2"x 1 1/2"   (�Â�¨�³�¤�¸�‡�»�–�¨�´�„�¬�–�³
�°�º�É�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ä�œ�…�v�°1) �­�Î�µ�®�¦�´�•�­�ª�·�š�•�y�Å�¢�¢�q�µ

3-3.2.4 �­�Î�µ�®�¦�´�•�Â�Ÿ�Š�­�ª�·�š�•�y�¦�ª�¤ �Ž�¹�É�Š�¤�¸�­�ª�·�š�•�y�Å�¢�¢�q�µ�‹�Î�µ�œ�ª�œ�¤�µ�„�Ä�œ�•�¦�·�Á�ª�–�Á�—�¸�¥�ª�„�´�œ �Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ�Â�•�•ROUGH-IN
�Â�­�—�Š�Â�•�•�…�°�ŠBOX(ES) �Â�¨�³�ª�·�›�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v�ª�·�«�ª�„�¦�•�¦�·�¬�´�š�¡�·�‹�µ�¦�–�µ�Â�¨�³�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�¡�º�É�°�°�œ�»�¤�´�˜�·�„�u�°�œ
�„�µ�¦�˜�·�—�˜�´�Ê�Š

3-3.2.5 �Á�ª�v�œ�Â�˜�u�‹�³�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œPULL BOXES�‹�³�˜�v�°�Š�­�¦�v�µ�Š�—�v�ª�¥GALVANIZED STEEL�…�œ�µ�—
�Å�¤�u�˜�É�Î�µ�„�ª�u�µ5�Á�š�u�µ�…�°�Š�ž�¦�·�¤�µ�˜�¦�¦�ª�¤�…�°�Š�­�µ�¥�Å�¢�£�µ�¥�Ä�œ�š�´�Ê�Š�®�¤�— �Â�˜�u�Å�¤�u�˜�É�Î�µ�„�ª�u�µ100�‡�·�ª�•�·�‡�œ�·�Ê�ª �¥�¹�—� �µ�ž�l�—�—�v�ª�¥
�­�„�¦�¼�Â�¨�³�˜�v�°�Š�Å�¤�u�¤�¸�¦�¼�œ�°�„�‹�µ�„�š�¸�É�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�™�¼�„�¥�¹�—�˜�·�—�°�¥�¼�u�Á�š�u�µ�œ�´�Ê�œ

3-3.2.6 PULL BOXES�˜�µ�¤�š�¸�É�„�¨�u�µ�ª�™�¹�Š�Ä�œ�…�v�°9.2.5�Ä�®�v�Ä�•�v�Å�—�v�Á�Œ�¡�µ�³�Ä�œ�„�µ�¦�—�¹�Š�­�µ�¥�Å�¢�£�µ�¥�Ä�œ�Á�š�u�µ�œ�´�Ê�œ �®�µ�„�‹�³�¤�¸
�°�»�ž�„�¦�–�y�°�º�É�œ �Á�•�u�œ �­�ª�·�š�•�yCUT-OUT�²�¨�² �£�µ�¥�Ä�œPULL BOX�—�v�ª�¥  �˜�v�°�Š�Á�­�œ�°�Â�•�•�…�°�ŠBOX
�˜�¨�°�—�‹�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�ŠBOX�Ä�®�v�ª�·�«�ª�„�¦�•�¦�·�¬�´�š�Å�—�v�¡�·�‹�µ�¦�–�µ�Â�¨�³�°�œ�»�¤�´�˜�·
�„�u�°�œ

3-3.2.7 FLOOR BOX�­�Î�µ�®�¦�´�•�ž�¨�´�Ë�„�Å�¢�¢�q�µ �²�¨�²  �Ž�¹�É�Š� �{�Š�°�¥�¼�u�Ä�œ�¡�º�Ê�œ�˜�v�°�Š�Ä�•�vBOX�Â�•�•�š�¸�É�Á�®�¤�µ�³�­�¤  �Â�¨�³�š�´�Ê�Š�•�»�—�˜�v�°�Š
�­�µ�¤�µ�¦�™�„�´�œ�œ�Ê�Î�µ�Å�—�v �„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v� �{�Š�Ä�œ�¡�º�Ê�œ�Ã�—�¥�Ä�®�v� �µ�Á�¦�¸�¥�•�„�´�•�¡�º�Ê�œ

3-3.2.8 BOXES�š�´�Ê�Š�®�¨�µ�¥�š�¸�É�˜�·�—�˜�´�Ê�Š�„�¨�µ�Š�Â�‹�v�Š �®�¦�º�°�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�¤�¸�‡�ª�µ�¤�•�º�Ê�œ�Ä�œ�°�µ�„�µ�«�­�¼�Š �®�¦�º�°BOXES�Ž�¹�É�Š
�„�Î�µ�®�œ�—�Ä�®�v�Á�ž�}�œ�Â�•�•�š�¸�É�„�´�œ�œ�Ê�Î�µ�Å�—�v�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—GALVANIZED  CAST IRON�¤�¸�®�´�ª�˜�u�° (�„�´�•�š�u�°�¦�v�°�¥
�­�µ�¥�Å�¢) �Â�•�•�Á�„�¨�¸�¥�ª�Â�¨�³�Ä�•�v�ž�³�Á�„�È�œ �Ä�œ�„�µ�¦�ž�l�—� �µ�Ä�®�v�Â�œ�u�œ�­�œ�·�š�—�v�ª�¥�­�„�¦�¼�š�°�Š�Á�®�¨�º�°�Š

3-7.2.9 BOXES�š�»�„�˜�´�ª�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ� �q�µ�Á�¡�—�µ�œ �Ä�œ�Ÿ�œ�´�Š �Ä�œ�Á�¡�—�µ�œ  �®�¦�º�°�Ä�œ�¡�º�Ê�œ�Ä�®�v�¡�v�œ�­�µ�¥�˜�µ �®�µ�„�¤�¸�‡�ª�µ�¤
�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�£�µ�¥�œ�°�„�•�œ�Á�¡�—�µ�œ �Ÿ�œ�´�Š �²�¨�² �˜�v�°�Š�Å�—�´�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�ª�·�«�ª�„�¦�•�¦�·�¬�´�š�®�¦�º�°
�­�™�µ�ž�œ�·�„�„�u�°�œ�Â�˜�u�˜�v�°�Š�Ä�•�v�•�œ�·�—GALVANIZED CAST-IRON

3-7.2.10 �Ä�®�v�Ä�•�vRAISED COVER�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤

3-3.2.11 �¦�¼KNOCK-OUT�š�¸�É�Å�¤�u�Ä�•�v�Š�µ�œ�˜�v�°�Š�ž�l�—�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�—�v�ª�¥�°�»�ž�„�¦�–�y�Ž�¹�É�Š�­�¦�v�µ�Š�…�¹�Ê�œ �Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�œ�¸�Ê�Ã�—�¥�Á�Œ�¡�µ�³
�®�¦�º�°�Á�ž�¨�¸�É�¥�œBOX�Á�­�¸�¥�Ä�®�¤�u

3-3.2.12 BOXES�š�´�Ê�Š�®�¨�µ�¥�‹�³�˜�v�°�Š�™�¼�„�¥�¹�—�˜�¦�¹�Š�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š �Ã�—�¥�Å�¤�u�˜�v�°�Š�°�µ�«�´�¥�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Á�ž�}�œ�˜�´�ª�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�…�°�Š
�˜�´�ª�Á�°�Š �Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�š�¸�É�®�v�°�¥ �Â�…�ª�œ�®�¦�º�°�˜�´�Ê�Š�˜�·�—�„�´�•B0X�œ�´�Ê�œ �Ç �Å�—�v �®�µ�„�š�¸�É�¥�¹�—�š�Î�µ�—�v�ª�¥�Ã�¨�®�³�‹�³�˜�v�°�Š�Á�ž�}�œ
�•�œ�·�—�„�´�œ�­�œ�·�¤�Å�—�v�Â�¨�³�¤�¸�…�œ�µ�—�š�¸�É�Á�®�¤�µ�³�­�¤

3-3.2.13 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�Ž�u�°�¤�Â�Ž�¤�Ÿ�œ�´�Š �Á�¡�—�µ�œ � �q�µ �¡�º�Ê�œ �²�¨�² �š�¸�É�•�Î�µ�¦�»�— �Á�¡�¦�µ�³�„�µ�¦�˜�·�—�˜�´�Ê�ŠBOXES
�˜�u�µ�Š�Ç �Á�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.2.14 JUNCTION, OUTLET�Â�¨�³PULL  BOX�š�»�„�˜�´�ª�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�š�¸�É�Ž�¹�É�Š�­�µ�¤�µ�¦�™�Á�…�v�µ�Å�ž �—�Î�µ�Á�œ�·�œ�„�µ�¦
�˜�¦�ª�‹�Ž�u�°�¤�Â�Ž�¤�˜�´�ªBOX�Á�°�Š�®�¦�º�°�­�µ�¥�Å�¢�¢�q�µ�£�µ�¥�Ä�œ�Å�—�v�š�»�„�…�–�³�£�µ�¥�®�¨�´�Š�‹�µ�„�Š�µ�œ�œ�¸�Ê�Á�­�¦�È�‹�­�·�Ê�œ�¨�Š�Â�¨�v�ª  �Ã�—�¥�Å�¤�u
�˜�v�°�Š�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�Š�µ�œ�—�v�µ�œ�­�™�µ�ž�{�˜�¥�y�„�¦�¦�¤

3-3.2.15 �˜�Î�µ�Â�®�œ�u�Š�…�°�ŠBOXES�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�Â�­�—�Š�Ä�œ�Â�•�•�Á�ž�}�œ�˜�Î�µ�Â�®�œ�u�Š�Ã�—�¥�ž�¦�³�¤�µ�–�Á�š�u�µ�œ�´�Ê�œ  �Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�«�¹�„�¬�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�¨�³�˜�·�—�˜�µ�¤�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�®�¦�º�°�Á�¡�·�É�¤�Á�˜�·�¤�Â�•�•�…�°�Š�­�™�µ�ž�œ�·�„
�Â�¨�³�Â�•�•ROUGH-IN�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�­�¦�v�µ�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�˜�u�µ�Š�Ç �Ã�—�¥�¨�³�Á�°�¸�¥�— �Á�¡�º�É�°�­�µ�¤�µ�¦�™�„�Î�µ�®�œ�—
�˜�Î�µ�Â�®�œ�u�ŠBOXES�Å�—�v�™�¼�„�˜�v�°�Š

3-3.2.16 �Ÿ�¼�v�°�°�„�Â�•�•�Â�¨�³/ �®�¦�º�°�Á�‹�v�µ�…�°�Š�¤�¸�­�·�š�›�·�Í�š�¸�É�‹�³�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�˜�Î�µ�Â�®�œ�u�Š�…�°�ŠBOXES�˜�u�µ�Š �Ç  �£�µ�¥�Ä�œ�¦�´�«�¤�¸1
�Á�¤�˜�¦�‹�µ�„�˜�Î�µ�Â�®�œ�u�Š�Á�—�·�¤�„�u�°�œ�„�µ�¦�˜�·�—�˜�´�Ê�ŠBOX�Á�®�¨�u�µ�œ�´�Ê�œ�Å�—�v�Ã�—�¥�Å�¤�u�˜�v�°�Š�Á�¡�·�É�¤�‡�u�µ�˜�·�—�˜�´�Ê�Š�Ä�®�v�Â�„�u�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

3-3.2.17 �„�µ�¦�˜�·�—�˜�´�Ê�ŠBOX�Ä�®�v�¦�³�¤�´�—�¦�³�ª�´�Š�°�¥�u�µ�Ä�®�v�˜�·�—�„�´�•�š�u�°�œ�Ê�Î�µ  �š�u�°�­�u�Š�¨�¤�Á�¥�È�œ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«  �®�¦�º�°�­�·�É�Š�„�¸�—�…�ª�µ�Š
�°�º�É�œ�Ä�—

3-3.2.18 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�µ�­�¸BOX�š�´�Ê�Š�£�µ�¥�œ�°�„�Â�¨�³�£�µ�¥�Ä�œ�š�»�„�‹�»�— �Â�¨�³�š�¸�É�¦�´�—�­�µ�¥�Ã�—�¥�¦�®�´�­�­�¸�Á�ž�}�œ�Å�ž�—�´�Š�œ�¸�Ê

�¨�Î�µ�—�´�•
�š�¸�É

�¦�µ�¥�¨�³�Á�°�¸�¥�— �˜�´�ª�°�´�„�¬�¦ �¦�®�´�­�­�¸�…�°�ŠBOX
�Â�¨�³�š�¸�É�¦�´�—�š�u�°

�­�¸�­�´�•�¨�´�„�¬�–�y

1 �š�u�°-�¦�µ�Š �­�µ�¥�Å�¢�¢�q�µ�„�Î�µ�¨�´�Š�ž�„�˜�·N (�­�¸�—�Î�µ) �Å�¤�u�š�µ�­�¸ �—�Î�µ
2 �š�u�°-�¦�µ�Š �­�µ�¥�Å�¢�¢�q�µ�„�Î�µ�¨�´�Š�Œ�»�„�Á�Œ�·�œE (�­�¸�—�Î�µ) �Á�®�¨�º�°�Š �—�Î�µ
3 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�­�´�•�•�µ�–�Á�˜�º�°�œ�Á�¡�¨�·�Š�Å�®�¤�vFA(�­�¸�—�Î�µ) �­�v�¤ �—�Î�µ
4 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�Á�­�¸�¥�Š�Â�¨�³�ž�¦�³�„�µ�«�Á�¦�¸�¥�„PA(�­�¸�—�Î�µ) �…�µ�ª �—�Î�µ
5 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�Ã�š�¦�š�´�«�œ�y�¦�ª�¤MATV(�­�¸�—�Î�µ) �…�µ�ª �—�Î�µ
6 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�Ã�š�¦�š�´�«�œ�y�ª�Š�‹�¦�ž�l�—CCTV(�­�¸�—�Î�µ) �œ�Ê�Î�µ�Á�Š�·�œ�…�µ�ª
7 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�‡�ª�•�‡�»�¤�ž�¦�³�˜�¼�Á�…�v�µ-�°�°�„ ACC(�­�¸�—�Î�µ) �œ�Ê�Î�µ�Á�Š�·�œ�…�µ�ª
8 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�Á�¦�¸�¥�„�¡�¥�µ�•�µ�¨NC(�­�¸�—�Î�µ) �œ�Ê�Î�µ�Á�Š�·�œ�…�µ�ª
9 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�•�u�ª�¥�Á�®�¨�º�°�Œ�»�„�Á�Œ�·�œEC(�­�¸�—�Î�µ) �œ�Ê�Î�µ�˜�µ�¨�…�µ�ª
10 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�œ�µ�¯�·�„�µ�¦�ª�¤CL(�­�¸�—�Î�µ) �œ�Ê�Î�µ�˜�µ�¨�…�µ�ª
11 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•BAS BAS(�­�¸�—�Î�µ) �¢�q�µ �—�Î�µ
12 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�¦�³�•�•�Ã�š�¦�«�´�¡�š�yTEL(�­�¸�—�Î�µ) �Á�…�¸�¥�ª �—�Î�µ
13 �š�u�°-�¦�µ�Š �­�µ�¥�­�´�•�•�µ�–�‡�°�¤�¡�·�ª�Á�˜�°�¦�yICT(�­�¸�…�µ�ª) �—�Î�µ �…�µ�ª
14 �š�u�°-�¦�µ�Š �­�µ�¥�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š�ž�„�˜�·LTG(�­�¸�—�Î�µ) �Å�¤�u�š�µ�­�¸ �—�Î�µ
15 �š�u�°-�¦�µ�Š�­�µ�¥�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œELTG(�­�¸�—�Î�µ) �Á�®�¨�º�°�Š �—�Î�µ
16 �š�u�°-�¦�µ�Š�­�µ�¥�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ�‹�µ�„Battery BATT(�­�¸�Â�—�Š) �Á�®�¨�º�°�Š �Â�—�Š
17 �š�u�°-�¦�µ�Š�­�µ�¥�Å�¢�¢�q�µ�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜LS(�­�¸�—�Î�µ) �Â�—�Š �—�Î�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.2.19 WIRE WAY
3-3.2.19.1 WIRE WAY�Â�¨�³SUPPORT�Ä�•�v�Á�®�¨�È�„ �¡�u�œ�­�¸ �Â�¨�³�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�˜�µ�¤�„�‘�„�µ�¦ �„�¢�œ. �„�¢�£. �Ã�—�¥�¤�¸

�Â�Ÿ�u�œ�Á�®�¨�È�„�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.20 �¤�¤. �­�Î�µ�®�¦�´�•�…�œ�µ�—�Á�¨�È�„�¨�Š�„�ª�u�µ30�Ž�¤. �Â�¨�³�®�œ�µ1.60�¤�¤.
�­�Î�µ�®�¦�´�•�…�œ�µ�—30-50�Ž�¤. �Â�¨�³�®�œ�µ2.00�¤�¤. �­�Î�µ�®�¦�´�•�…�œ�µ�—60�Ž�¤. �…�¹�Ê�œ�Å�ž �Ã�—�¥�¤�¸�„�µ�¦�¡�´�•�…�°�•�…�v�µ�Š
�¡�¦�v�°�¤� �µ�ž�l�—�•�œ�·�—�˜�•�ž�l�—SNAP ON�¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�¡�°�š�¸�É�‹�³�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�­�µ�¥�Á�¤�º�É�°�š�Î�µSUPPORT
�¦�°�Š�¦�´�•�š�»�„�Ç �¦�³�¥�³1.5�™�¹�Š2.4�Á�¤�˜�¦

3-3.2.19.2 WIRE WAY�‹�³�˜�v�°�Š�Á�ž�}�œ�¦�³�•�•�­�¤�•�¼�¦�–�y�Ã�—�¥�¤�¸�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�š�¸�É�Á�®�¤�µ�³�­�¤ �Å�—�v�Â�„�u
- COUPLING
- BELOW HORIZONTAL OR VERTTCAL
- T-JOINT OR CROSSING JOINT
- SUPPORT

3-3.2.20 CABLE TRAY, CABLE LADDER

3-3.2.20.1 �„�‘�Â�¨�³�ª�·�›�¸�„�µ�¦ �„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�µ�Š�Á�—�·�œ�­�µ�¥ �Â�¨�³�‹�Î�µ�œ�ª�œ�­�µ�¥ �Ä�®�v�Ä�•�v�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œNEC CODE,
ARTICLE 318�Â�¨�³�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�…�°�Š�Å�¢�¢�q�µ �­�Î�µ�®�¦�´�•�ž�¦�³�Á�š�«�Å�š�¥ �ž�m �¡.�«. 2556

3-3.2.20.2 �™�v�µ�Å�¤�u�¤�¸�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œCABLE TRAY�¡�¦�v�°�¤� �µ�ž�l�—�¦�µ�Š�Â�¨�³CABLE LADDER�˜�v�°�Š�š�Î�µ �‹�µ�„
�Á�®�¨�È�„ELECTRO GALVANIZED�•�»�•HOT DIP GALVANIZED�¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�¡�°�š�¸�É�‹�³� ¦�´ �•
�œ�Ê�Î�µ�®�œ�´�„�­�µ�¥�Å�—�v�Á�˜�È�¤�š�¸�É�Ã�—�¥�Å�¤�u�•�·�—�Á�•�¸�Ê�¥�ª�Ã�—�¥�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.60�¤�¤.  �…�°�•�…�v�µ�Š�¦�µ�Š (�®�œ�µ2.00
�¤�¤.) �Â�¨�³�•�´�Ê�œ�…�°�Š�¦�µ�Š�‹�³�˜�v�°�Š�Á�¦�¸�¥�•�Ã�—�¥�Å�¤�u�¤�¸�‡�ª�µ�¤�‡�¤�…�°�Š�…�°�•�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�‹�³�Á�„�·�—�…�¹�Ê�œ�„�´�•
�­�µ�¥�Á�‡�Á�•�·�Ê�¨ �°�´�œ�Á�œ�º�É�°�Š�‹�µ�„�„�µ�¦�¨�µ�„�­�µ�¥�˜�·�—�˜�´�Ê�Š �˜�´�ª�¦�µ�Š�ž�¦�³�„�°�•�¡�¦�v�°�¤� �µ�ž�l�—�¡�¦�v�°�¤�­�„�¦�¼

3-3.2.20.3 �„�µ�¦�˜�u�°�Á�œ�º�É�°�Š�™�¹�Š�„�´�œ (BONDING) �„�µ�¦�Ä�•�v�¦�µ�Š�Á�—�·�œ�­�µ�¥ �­�Î�µ�®�¦�´�•�ª�µ�Š�­�µ�¥�Å�¢�¢�q�µ   �Ã�—�¥�¦�µ�Š�Á�ž�}�œ�Ã�¨�®�³
�‹�³�˜�v�°�Š�¦�³�ª�´�Š�Á�„�¸�É�¥�ª�„�´�•�„�µ�¦�˜�u�°�Á�œ�º�É�°�Š�™�¹�Š�„�´�œ�˜�¨�°�—�…�°�Š�Á�­�v�œ�š�µ�Š�˜�u�°�¨�Š�—�·�œ �Å�¤�u�Ä�®�v�¤�¸�„�µ�¦�…�µ�—�˜�°�œ�Å�—�v �…�v�°�˜�u�°
�¦�³�®�ª�u�µ�Š�¦�µ�Š�Á�—�·�œ�­�µ�¥�Â�˜�u�¨�³�•�u�ª�Š�‹�³�˜�v�°�Š�Â�œ�u�œ�­�œ�·�š �®�¦�º�°�¤�¸�­�µ�¥�š�°�Š�Â�—�Š�…�œ�µ�—�˜�µ�¤NEC�Á�•�º�É�°�¤�¦�µ�Š
�Á�—�·�œ�­�µ�¥�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�„�¦�³�Â�­�˜�É�Î�µ�˜�¨�°�—�¦�³�¥�³�š�µ�Š   �Â�¨�³�˜�v�°�Š�¦�´�•�ž�¦�·�¤�µ�–�„�¦�³�Â�­�Å�¢�¢�q�µ�°�´�œ�Á�„�·�—
�‹�µ�„�„�µ�¦�¨�´�—�ª�Š�‹�¦�Å�—�v�°�¥�u�µ�Š�ž�¨�°�—�£�´�¥

3-3.2.21 �„�µ�¦�Á�—�·�œ�­�µ�¥�Ä�œ�¦�µ�Š�Á�—�·�œ�­�µ�¥

3-3.2.21.1 �Á�¤�º�É�°�˜�v�°�Š�„�µ�¦�˜�u�°�­�µ�¥�Å�¢�Ä�œ�•�u�ª�Š�š�¸�É�Á�—�·�œ�Ä�œ�¦�µ�Š�Á�—�·�œ�­�µ�¥ �˜�v�°�Š�˜�u�°�­�µ�¥�Â�¨�³�¡�´�œ�Á�š�ž�ž�l�—�…�v�°�˜�u�°�—�v�ª�¥�ª�·�›�¸�š�¸�É�¥�°�¤�¦�´�•
�­�u�ª�œ�š�¸�É�˜�u�°�­�µ�¥�‹�³�˜�v�°�Š�Å�¤�u�­�¼�Š�¡�v�œ�…�°�Š�„�v�œ�…�°�Š�¦�µ�Š�Á�—�·�œ�­�µ�¥�…�¹�Ê�œ�¤�µ �‹�»�—�š�¸�É�˜�u�°�­�µ�¥�˜�v�°�Š�°�¥�¼�u�˜�¦�Š�š�¸�É�Ç �Á�…�v�µ�™�¹�Š�Á�¡�º�É�°
�„�µ�¦�˜�¦�ª�‹�˜�¦�µ �®�¦�º�°�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Å�—�v�Š�u�µ�¥

3-3.2.21.2 �„�µ�¦�Á�—�·�œ�­�µ�¥�Ä�œ�¦�µ�Š�Á�—�·�œ�­�µ�¥�š�¸�É�Å�¤�u�Å�—�v�°�¥�¼�u�Ä�œ�Â�œ�ª�œ�°�œ   �‹�³�˜�v�°�Š�¥�¹�—�­�µ�¥�š�¸�É�Á�—�·�œ�Å�ž�„�´�•�¡�º�Ê�œ�¦�µ�Š�Ä�®�v�¤�´�É�œ�‡�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.2.21.3 �™�v�µ�¤�¸�­�µ�¥�Å�¢�š�¸�É�Ä�•�v�Š�µ�œ�Â�•�•�ª�Š�‹�¦�˜�u�°�…�œ�µ�œ�Á�—�·�œ�Ä�œ�¦�µ�Š�Á�—�·�œ�­�µ�¥�˜�v�°�Š�‹�´�—�­�µ�¥ �­�Î�µ�®�¦�´�•�ª�Š�‹�¦�˜�u�°�…�œ�µ�œ�œ�´�Ê�œ�¦�ª�¤
�Á�ž�}�œ�•�»�—�Ç �Ã�—�¥�Â�˜�u�¨�³�•�»�—�¤�¸�­�µ�¥�…�°�Š�Å�¢�Â�˜�u�¨�³�Á�¢�­�­�µ�¥�«�¼�œ�¥�y�Å�¤�u�Á�„�·�œ1�Á�­�v�œ �Â�¨�³�­�µ�¥�—�·�œ (�®�µ�„�¤�¸)
�‡�¦�•�™�v�ª�œ�Ä�œ�Â�˜�u�¨�³�•�»�—�®�v�µ�¤�Á�—�·�œ�Á�¦�¸�¥�Š�Á�¢�­�Á�—�¸�¥�ª�„�´�œ�®�¨�µ�¥�Ç �•�»�— �Á�•�u�œRRR, SSS, TTT, NNN

3-3.2.21.4 �‹�Î�µ�œ�ª�œ�­�µ�¥�š�¸�É�‹�³�Á�—�·�œ�Å�—�v�Ä�œ�¦�µ�Š�Á�—�·�œ�­�µ�¥�Â�˜�u�¨�³�…�œ�µ�— �Â�¨�³�„�µ�¦�‹�´�—�ª�µ�Š�­�µ�¥�Ä�œ�¦�µ�Š�Á�—�·�œ�­�µ�¥�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤
�¤�µ�˜�¦�“�µ�œ�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�µ�Š�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�ž�¦�³�Á�š�«�Å�š�¥ �¡.�«. 2564

3-3.2.18 �­�µ�¥�Å�¢�Â�¦�Š�˜�É�Î�µ  (LOW VOLTAGE) �Â�¨�³�„�µ�¦�ž�l�—�•�u�°�ŠSHAFT
3-3.3.1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž

�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Å�—�v�¦�³�•�»�‡�¦�°�•�‡�¨�»�¤�™�¹�Š�‡�»�–�­�¤�•�´�˜�· �Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�•�v�Š�µ�œ�­�Î�µ�®�¦�´�•�­�µ�¥�Å�¢�¢�q�µ�Â�¦�Š�˜�É�Î�µ

3-3.3.2 �­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�­�µ�¥�š�°�Š�Â�—�Š   �Â�¨�³�˜�v�°�Š�¤�¸�­�u�ª�œ�Ÿ�­�¤�š�¸�É�¤�¸�š�°�Š�Â�—�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ98%

3-3.3.3 �­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�…�°�Š �¤.�°.�„. 11-2553

3-3.3.4 �­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�Â�•�•�­�µ�¥�Á�—�¸�É�¥�ª ( SINGLE CONDUCTOR) �¤�¸�Œ�œ�ª�œ�®�»�v�¤�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�…�œ�µ�—�Å�ª�v�Ä�œ
LOAD SCHEDULE�Œ�œ�ª�œ�˜�v�°�Š�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ750 V.

3-3.3.5 �®�v�µ�¤�Ä�•�v�­�µ�¥�Å�¢�Á�¨�È�„�„�ª�u�µ�…�œ�µ�—2.5 mm2�¥�„�Á�ª�v�œ�­�µ�¥CONTROL�Ä�®�v�Ä�•�v�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤

3-3.3.6 �‡�u�µVOLTAGE DROP�‹�µ�„MAIN MDB�Å�žLOAD�­�»�—�š�v�µ�¥�‹�³�˜�v�°�Š�¤�¸�‡�u�µVOLTAGE  DROP�Å�¤�u�Á�„�·�œ
5%

3-3.4 �•�œ�·�—�…�°�Š�­�µ�¥�Å�¢

3-3.4.1 �Ã�—�¥�š�´�É�ª�Å�ž�Ä�®�v�­�µ�¥�Å�¢�¢�q�µ�Â�¦�Š�˜�É�Î�µ�¤�¸�˜�´�ª�œ�Î�µ�Á�ž�}�œ�š�°�Š�Â�—�Š�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œPOLYVINYL CHLORIDE(PVC)
�­�µ�¤�µ�¦�™�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�—�v750�Ã�ª�¨�š�y �Â�¨�³�š�œ�°�»�–�®�£�¼�¤�·�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ70�°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­�˜�µ�¤ �¤�°�„.
11-2553

3-3.4.2 �­�µ�¥�Å�¢�¢�q�µ�š�¸�É�¤�¸�…�œ�µ�—�Ä�®�•�u�„�ª�u�µ6�˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦ �˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�¨�ª�—�š�°�Š�Â�—�Š�˜�¸�Á�„�¨�¸�¥�ª
(STRANDED WIRE)

3-3.4.3 �­�µ�¥�Å�¢�¢�q�µ�š�¸�É�Ä�•�v�¦�v�°�¥�Ä�œ�š�u�°�Ã�¨�®�³ �®�¦�º�°WIRE WAY�®�¦�º�°CABLE TRAY(�Á�Œ�¡�µ�³�…�œ�µ�—�­�µ�¥�˜�´�Ê�Š�Â�˜�u50
mm2 �…�¹�Ê�œ�Å�ž) �Ã�—�¥�š�´�É�ª�Å�ž�„�Î�µ�®�œ�—�Ä�®�v�Á�ž�}�œ�­�µ�¥�Å�¢�¢�q�µ�˜�´�ª�œ�Î�µ�Â�„�œ�Á�—�¸�¥�ª (SINGLE-CORE) �˜�µ�¤ �¤�°�„.
11-2553

3-3.4.4 �­�µ�¥�Å�¢�¢�q�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�Ä�•�v� �{�Š�—�·�œ�Ã�—�¥�˜�¦�Š �®�¦�º�°�Á�—�·�œ�Ä�œ�¦�µ�ŠCABLE TRAY�Ä�˜�v�¡�º�Ê�œACCESS FLOOR
�š�´�Ê�Š�Â�•�•�˜�´�ª�œ�Î�µ�Â�„�œ�Á�—�¸�¥�ª   �Â�¨�³�˜�´�ª�œ�Î�µ�®�¨�µ�¥�Â�„�œ   (MULTI-CORE) �˜�v�°�Š�Á�ž�}�œ�­�µ�¥�Å�¢�¢�q�µ�š�¸�É�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ
PVC�°�¥�u�µ�Š�œ�v�°�¥2�•�´�Ê�œ �˜�µ�¤ �¤�°�„. 11-2553, NYY-N �®�¦�º�°NYY-GRD�Â�¨�v�ª�Â�˜�u�„�¦�–�¸
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.4.5 �­�µ�¥�Å�¢�¢�q�µ�š�¸�É�Ä�•�v�„�´�•�Á�‡�¦�º�É�°�Š�‹�´�„�¦�™�µ�ª�¦�š�¸�É�¤�¸�„�µ�¦�Á�‡�¨�º�É�°�œ�š�¸�É�Á�ž�}�œ�ž�¦�³�‹�Î�µ  �Á�•�u�œ �¦�°�„�Å�¢�¢�q�µ  �Á�‡�¦�º�É�°�Š�‹�´�„�¦�š�¸�É�¤�¸�„�µ�¦
�­�´�É�œ�­�³�Á�š�º�°�œ  �®�¦�º�°�„�¦�–�¸�š�¸�É�Ÿ�¼�v�‡�»�¤�Š�µ�œ�Á�®�È�œ�•�°�•�Ä�®�v�Ä�•�v�­�µ�¥�Å�¢�¢�q�µ�•�œ�·�—FLEXIBLE CABLE�®�»�v�¤�Œ�œ�ª�œPVC
�­�°�Š�•�´�Ê�œ�˜�µ�¤ �¤�°�„. 11-2553

3-3.4.6 �­�Î�µ�®�¦�´�•�­�µ�¥�Å�¢�¢�q�µ�£�µ�¥�Ä�œ�—�ª�Š�Ã�‡�¤�š�¸�É�¤�¸�‡�ª�µ�¤�¦�v�°�œ�Á�„�·�—�…�¹�Ê�œ�­�¼�Š�Á�•�u�œ �Ã�‡�¤�š�¸�É�Ä�•�v�®�¨�°�—�Å�­�v  (INCANDESCENT
LAMP) , HIGH  INTENSITY  DISCHARGE  LAMP�Á�ž�}�œ�˜�v�œ  �Ä�®�v�Ä�•�v�­�µ�¥�•�œ�·�—�š�œ�‡�ª�µ�¤�¦�v�°�œ�­�¼�Š

3-3.4.7 �­�Î�µ�®�¦�´�•�­�µ�¥�Å�¢�š�¸�É�¦�³�•�»�Ä�®�v�Ä�•�v�Á�ž�}�œ�­�µ�¥�°�u�°�œ �Á�¡�º�É�°�­�³�—�ª�„�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�•�v�Š�µ�œ�¤�¸�…�v�°�„�Î�µ�®�œ�—�—�´�Š�œ�¸�Ê- �­�µ�¥�Å�¢�¢�q�µ
�Á�ž�}�œ�Â�•�•�ž�¦�³�Á�£�š�°�u�°�œ (Flexible Cable)

- �­�µ�¥�Å�¢�¢�q�µ�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 60754-1&2�Â�¨�³IEC 61034-
1&2

- �­�µ�¥�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š (Conductor) �£�µ�¥�Ä�œ�­�µ�¥ �Á�ž�}�œ�Â�•�•�­�µ�¥�°�u�°�œ�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 60228
Class 5&6

- �­�µ�¤�µ�¦�™�š�—�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�—�v�Å�¤�u�Á�„�·�œ 600/1000 �Ã�ª�¨�˜�y
- � Œ � œ � ª � œ � •� ´� Ê � œ � Ä� œ � Á� ž� } � œ � • � œ� · � —Cross-linked, Thermoset, Elastomeric, Low Smoke Zero

Halogen,�­�µ�¤�µ�¦�™�š�œ�°�»�–�®�£�¼�¤�·�Å�—�v�­�¼�Š�­�»�—�Å�¤�u�Á�„�·�œ90 �°�Š�«�µC�˜�µ�¤UL1581(�¦�»�u�œPCW)
- �Œ�œ�ª�œ� •� ´�Ê �œ�œ�° � „ �Á�ž� } �œ� • �œ� · �—Cross-linked, Thermoset, Elastomeric, Low Smoke Zero

Halogen

3-3.4.8 �­�µ�¥�š�¸�É�˜�·�—�˜�´�Ê�Š�•�œ�¦�µ�ª�Á�‡�Á�•�·�¨�Â�•�•�•�´�œ�Å�—�®�¦�º�°�¤�¸�•�u�°�Š�°�µ�„�µ�« �˜�v�°�Š�Ä�•�v�­�µ�¥�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š�®�»�v�¤�Œ�œ�ª�œ�‡�¦�°�­�­�¨�·�Š�„�—
�¡�°�¨�·�Á�°�š�·�¨�¸�œ �š�¸�É�Ÿ�¨�·�˜�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC60502-1�Â�¨�³�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�˜�v�µ�œ�Á�ž�¨�ª�Á�¡�¨�·�Š (FLAME-
RETARDANT) �˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 60332-3CATEGORY C

3-3.5 �¨�´�„�¬�–�³�Â�¨�³�ª�·�›�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š (�Ä�®�v�˜�·�—�˜�´�Ê�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�µ�Š�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�ž�¦�³�Á�š�«�Å�š�¥
�ž�m �¡.�«. 2564

3.3.5.1 �­�µ�¥�Å�¢�‹�³�˜�v�°�Š�Á�ž�}�œ�Á�­�v�œ�Á�—�¸�¥�ª�˜�¨�°�— �Ã�—�¥�Å�¤�u�¤�¸�„�µ�¦�˜�´�—�˜�u�°�¦�³�®�ª�u�µ�Š�Â�Ÿ�Š�Å�¢(PANELBOARD) �‹�œ�™�¹�Š
OUTLET�®�¦�º�°�¦�³�®�ª�u�µ�ŠOUTLET�®�¦�º�°SWITCH BOARD�™�¹�Š�Â�Ÿ�Š�Å�¢ �„�µ�¦�˜�´�—�˜�u�°�­�µ�¥ (SPLICING)
�­�Î�µ�®�¦�´�•BRANCH CIRCUIT�Ä�®�v�„ � ¦�³�š�Î �µ�Å�—�v�˜�u�°�Á�¤�º�É�°�‹� Î�µ�Á�ž�} �œ�‹� ¦� ·�Š �Ç �Â�¨�³�˜�v�°�Š�˜�´ �—�˜�u�°�Á�Œ�¡ �µ�³�Ä�œ
JUNCTION�®�¦�º�°OUTLET BOX�Ž�¹�É�Š�°�¥�¼�u�Ä�œ�¦�³�®�ª�u�µ�Š�š�¸�É�­�µ�¤�µ�¦�™�Á�…�v�µ�Å�ž�˜�¦�ª�‹ �Â�¨�³/ �®�¦�º�°�Ž�u�°�¤�•�Î�µ�¦�»�Š�Å�—�v
�Ã�—�¥�Š�u�µ�¥�Á�š�u�µ�œ�´�Ê�œ

3-3.5.2 �Ä�®�v�Ä�•�v�Á�Œ�¡�µ�³�š�¸�É�˜�u�°�­�µ�¥�Â�•�•COMPRESSION,  BOLT�®�¦�º�°SCREW TYPE�®�¦�º�°WIRE NUT
�Á�š�u�µ�œ�´�Ê�œ�…�´�Ê�ª�˜�u�°�­�µ�¥�š�¸�É�Å�¤�u�¤�¸�Œ�œ�ª�œ    �Á�¤�º�É�°�˜�u�°�­�µ�¥�Â�¨�v�ª�˜�v�°�Š�¡�´�œ�—�v�ª�¥�Á�š�ž�Œ�œ�ª�œ�š�´�•�„�´�œ�ž�¦�³�¤�µ�–50%3 �•�´�Ê�œ
�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ�‡�ª�µ�¤�®�œ�µ�…�°�Š�Œ�œ�ª�œ�­�µ�¥�Å�¢�¢�q�µ�œ�´�Ê�œ�Á�š�ž�š�¸�É�Ä�•�v�¡�´�œ�­�µ�¥�˜�v�°�Š�Á�ž�}�œVINYL�Á�š�ž�š�œ
�°�»�–�®�£�¼�¤�·�˜�u�°�Á�œ�º�É�°�Š�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ105oC�®�œ�µ7 MILS. �š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ600�Ã�ª�¨�š�y
�„�µ�¦�˜�u�°�­�µ�¥�š�¸�É�°�¥�¼�u�Ä�œ�š�¸�É�Á�ž�m�¥�„�•�º�Ê�œ�®�¦�º�°�Ä�˜�v�—�·�œ�‹�³�˜�v�°�Š�Ä�•�v�Á�­�¦�·�¤�Á�¦�Ž�·�œ�®�¨�u�°�®�¨�°�¤�®�»�v�¤�Å�ª�v�—�v�ª�¥�Á�¦�Ž�·�œ  �˜�v�°�Š�Á�ž�}�œ�…�°�Š�š�¸�É
�Ä�•�v�Š�µ�œ�Á�•�u�œ�œ�¸�Ê�Å�—�v�—�¸    �®�v�µ�¤�Ä�•�v�š�¸�É�˜�u�°�­�µ�¥�Â�•�•TWISTEDWIRE  SPLICE�®�v�µ�¤�˜�u�°�­�µ�¥�Å�¢�Á�„�·�œ4�Á�­�v�œ �–
�Â�˜�u�¨�³�‹�»�—�š�¸�É�˜�u�°�­�µ�¥
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.5.3 �®�v�µ�¤�Ä�•�v�„�µ�¦�•�´�—�„�¦�¸�Ä�œ�„�µ�¦�˜�u�°�­�µ�¥�Å�¢

3-3.5.4 �Ä�®�v�Ä�•�vLUBRICANT�Á�ž�}�œ�•�œ�·�—�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�Ä�œ�„�µ�¦�—�¹�Š�­�µ�¥

3-3.5.5 �˜�v�°�Š�Ä�•�v�­�¸�Á�ž�}�œ�¦�®�´�­  (COLOUR-CODING)    �Ä�œ�„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�Ã�—�¥�Ä�•�v�Á�¢�­A�­�¸�œ�Ê�Î�µ�˜�µ�¨ �Á�¢�­B�­�¸�—�Î�µ
�Â�¨�³�Á�¢�­C�­�¸�Á�š�µ�­�Î�µ�®�¦�´�•PHASE(HOT) �š�´�Ê�Š�­�µ�¤ �Â�¨�³�Ä�®�v�Ä�•�v�­�¸�¢�q�µ�­�Î�µ�®�¦�´�•�­�µ�¥NEUTRAL�Â�¨�³�­�¸�Á�…�¸�¥�ª
�­�Î�µ�®�¦�´�•�­�µ�¥GROUND

3-3.5.6 �­�µ�¥�Å�¢�˜�v�°�Š�Á�—�·�œ�Ä�œ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�´�Ê�Š�®�¤�— �Ã�—�¥�Å�¤�u�¤�¸�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�ž�¦�µ�„�’�Ä�®�v�Á�®�È�œ�£�µ�¥�œ�°�„

3-3.5.7 �Ä�®�v�˜�·�—�®�¤�µ�¥�Á�¨�…�ª�Š�‹�¦�—�v�ª�¥WIRE  MARKER�•�œ�·�—�™�µ�ª�¦�­�Î�µ�®�¦�´�•�­�µ�¥FEEDER�Ä�œPULL BOX�˜�u�µ�Š
�Ç �—�v�ª�¥

3-3.5.8 �¥�„�Á�ª�v�œ�Â�˜�u�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Á�ž�}�œ�„�¦�–�¸ �Ç �Å�ž   �®�v�µ�¤�¤�·�Ä�®�v�—�¹�Š�­�µ�¥�Å�¢�Ä�œ�‡�°�œ�—�»�š�‹�œ�„�ª�u�µ�‹�³�Å�—�v�ª�µ�Š�¦�³�•�•
�‡�°�œ�—�»�š�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�š�´�Ê�Š�®�¤�—�„�u�°�œ �Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�˜�¦�ª�‹�¦�´�•�Â�¨�v�ª

3-3.5.9 �£�µ�¥�®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�µ�¥�£�µ�¥�Ä�œ�‡�°�œ�—�»�š�Â�¨�v�ª  �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦TEST  INSULATION�…�°�Š�­�µ�¥�Å�¢
�—�v�ª�¥MEGGER�ª� ´�—�‡�u�µ�‡ �ª�µ�¤ � ˜�v �µ�œ�š�µ�œ�…�° �Š�­ �µ�¥� ¦� ³�®�ª�u�µ�ŠPHASE  TO PHASE, PHASE TO
NEUTRAL�Â�¨�³PHASE TO GROUND�…�°�Š�š�»�„CIRCUIT�˜�´�Ê�Š�Â�˜�uPANEL BOARD�™�¹�Š�ž�¨�µ�¥
LOAD�‹�»�—�­�»�—�š�v�µ�¥  �Â�¨�³�‹�µ�„MDB�™�¹�ŠPANEL BOARD�š�»�„ �Ç �Â�Ÿ�Š �Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�•�´�œ�š�¹�„�‡�u�µ�…�°�Š
�„�µ�¦�˜�¦�ª�‹�­�°�•�œ�´�Ê�œ�š�»�„�‹�»�—�Ä�®�v�Ÿ�¼�v�‡�»�¤�Š�µ�œ2�•�»�—�„�u�°�œ�š�¸�É�‹�³�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�š�»�„�•�œ�·�—�Á�°�„�­�µ�¦�„�µ�¦TEST�Ä�®�v
�¦�ª�•�¦�ª�¤�Á�ž�}�œ�Á�°�„�­�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Ä�œ�Š�ª�—�­�»�—�š�v�µ�¥

3-3.5.10 �­�µ�¥�Å�¢�š�¸�É�¤�¸�‹�Î�µ�œ�ª�œ�®�¨�µ�¥�•�»�—�Ä�œ1�ª�Š�‹�¦�š�¸�É�Á�—�·�œ�Ä�œ�¦�µ�ŠCABLE TRAY�®�¦�º�°LADDER�‹�³�˜�v�°�Š�Á�¦�¸�¥�Š
�˜�µ�¤�¨�Î�µ�—�´�•�Á�¢�­�Á�•�u�œR, S, T, N�®�v�µ�¤�ª�µ�Š�Á�¦�¸�¥�ŠPHASE�Á�—�¸�¥�ª�„�´�œ�Á�ž�}�œ�„�¨�»�u�¤�Á�—�¸�¥�ª�„�´�œ

3-3.6 �­�µ�¥�Å�¢�¢�q�µ�Â�¦�Š�˜�É�Î�µ�•�œ�·�—�š�œ�Å�¢ (FIRE RESISTANT CABLE)

3-3.6.1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž
�Ä�œ�…�–�³�š�¸�É�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�v �­�µ�¥�œ�Î�µ�Å�¢�¢�q�µ�‹�³�˜�v�°�Š�¥�´�Š�‡�Š�¦�´�„�¬�µ�­�£�µ�¡�„�µ�¦�œ�Î�µ�Å�¢�¢�q�µ�š�¸�É�Â�¦�Š�—�´�œ�Â�¨�³�„�¦�³�Â�­�Ä�œ�­�£�µ�ª�³
�š�¸�É�ž�„�˜�· �Â�¨�³�ª�´�­�—�»�š�¸�É�Ä�•�v�š�Î�µ�­�µ�¥�Å�¢�¢�q�µ �‹�³�˜�v�°�Š�Å�¤�u�Á�°�º�Ê�°�°�Î�µ�œ�ª�¥�˜�u�°�„�µ�¦�˜�·�—�Å�¢ �Â�¨�³�­�µ�¥�Å�¢�‹�³�˜�v�°�Š�Å�¤�u�„�u�°�„�Î�µ�Á�œ�·�—
�ž�¦�·�¤�µ�–�‡�ª�´�œ�š�¸�É�°�µ�‹�Á�ž�}�œ�°�´�œ�˜�¦�µ�¥�®�¦�º�°�Â�„�w�­�¡�·�¬�Â�¨�³�„�¦�—�Â�„�w�­�‹�µ�„�›�µ�˜�»�Ä�œ�®�¤�¼�uHALOGEN�Â�¨�³�¤�¸�‡�»�–�­�¤�•�´�˜�·
�˜�v�µ�œ�š�µ�œ�„�µ�¦�¨�»�„�Å�®�¤�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 60332-1, 3, IEC60331, BS6387

3-3.6.2 �¨�´�„�¬�–�³�…�°�Š�­�µ�¥�Å�¢
�­�µ�¥�Å�¢�•�œ�·�—�°�u�°�œ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Å�—�v�­�³�—�ª�„ �‹�³�˜�v�°�Š�¤�¸�˜�´�ª�œ�Î�µ�Å�­�v�š�°�Š�Â�—�Š�š�¸�É�¡�´�œ�®�»�v�¤�—�v�ª�¥�Á�š�ž�Ä�¥�Â�„�v�ª  �¡�¦�v�°�¤�Å�¤�„�µ
�Á�ž�}�œ�Œ�œ�ª�œ�„�´�œ�Å�¢�£�µ�¥�Ä�œ �Â�¨�³�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ�Â�¨�³�Á�ž�¨�º�°�„�œ�°�„�—�v�ª�¥�‡�¨�°�­�¨�·�Š�‡�y�…�°�Š �­�µ�¥�Â�¦�u�Œ�œ�ª�œ�°�u�°�œ�˜�´�ª
�Â�¨�³�Å�¤�u�¨�³�¨�µ�¥ �Á�¤�º�É�°�Á�„�·�—�°�»�–�®�£�¼�¤�·�­�¼�Š �®�¦�º�°�°�¥�¼�u�£�µ�¥�Ä�œ�Á�¡�¨�·�Š �­�µ�¥�Å�¢�‹�³�˜�v�°�Š�¤�¸�¦�´�«�¤�¸�—�´�—�Ã�‡�v�Š�Å�¤�u�Á�„�·�œ8 �Á�š�u�µ�…�°�Š
�¦�´�«�¤�¸�‡�ª�µ�¤�Ã�˜�…�°�Š�­�µ�¥�Å�¢�œ�´�Ê�œ �Œ�œ�ª�œ�®�»�v�¤�­�µ�¥�Å�¢�Â�¨�³�ª�´�­�—�»�š�¸�É�Á�ž�}�œ�Á�ž�¨�º�°�„�…�´�Ê�œ�œ�°�„ �‹�³�˜�v�°�Š�Å�¤�u�Â�ž�¦�­�£�µ�¡�Ä�— �Ç
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Á�¤�º�É�°�˜�´�ª�œ�Î�µ�Å�¢�¢�q�µ�£�µ�¥�Ä�œ�˜�v�°�Š�œ�Î�µ�Å�¢�¢�q�µ�š�¸�É�°�»�–�®�£�¼�¤�·�­�¼�Š90oC �°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC  216�Â�¨�³
�­�µ�¥�Å�¢�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�­�µ�„�¨�—�´�Š�œ�¸�Ê

3-3.6.3 �­�µ�¤�µ�¦�™�œ�Î�µ�Å�¢�¢�q�µ�°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�Å�—�v�Á�ž�}�œ�ž�„�˜�·�Ä�œ�…�–�³�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œBS  6387 C.W.Z.
(�Ã�—�¥�‹�³�˜�v�°�Š�Á�ž�}�œSTANDARD  TEST)

- �…�v�°�„�Î�µ�®�œ�—C�š�¸�É�°�»�–�®�£�¼�¤�·950oC �Á�ž�}�œ�Á�ª�¨�µ3�•�´�É�ª�Ã�¤�Š
- �…�v�°�„�Î�µ�®�œ�—W�Ä�®�v�¦�´�•�‡�ª�µ�¤�¦�v�°�œ�š�¸�É�°�»�–�®�£�¼�¤�·650oC �Á�ž�}�œ�Á�ª�¨�µ15�œ�µ�š�¸  �Â�¨�v�ª�¡�u�œ�°�¸�„�—�v�ª�¥�œ�Ê�Î�µ

�š�¸�É�°�»�–�®�£�¼�¤�·�Á�—�¸�¥�ª�„�´�œ�Á�ž�}�œ�Á�ª�¨�µ15�œ�µ�š�¸
- �…�v�°�„�Î�µ�®�œ�—Z �­�µ�¥�Å�¢�¥�´�Š�˜�v�°�Š�­�µ�¤�µ�¦�™�œ�Î�µ�Å�¢�¢�q�µ�Å�—�v�Á�ž�}�œ�ž�„�˜�·�…�–�³�š�¸�É�™�¼�„�„�¦�³�š�Î�µ�—�v�ª�¥�¡�¨�´�Š�Š�µ�œ�„�¨

�‹�µ�„�£�µ�¥�œ�°�„ �š�¸�É�°�»�–�®�£�¼�¤�·950oC�Á�ž�}�œ�Á�ª�¨�µ15�œ�µ�š�¸
- �­�µ�¥�Å�¢�˜�v�°�Š�¤�¸RATE VOLTAGE 0.6/1KV

3-3.6.4 �­�µ�¥�Å�¢�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�š�¸�É�Â�­�—�Š�ª�u�µ�Å�¤�u�Á�°�º�Ê�°�°�Î�µ�œ�ª�¥�˜�u�°�„�µ�¦�˜�·�—�Å�¢�˜�µ�¤ �¤�µ�˜�¦�“�µ�œ
IEC 60332-3

3-3.6.5 �ž�¦�·�¤�µ�–�‡�ª�´�œ�š�¸�É�…�¹�Ê�œ�Á�¤�º�É�°�­�µ�¥�Å�¢�™�¼�„�Á�Ÿ�µ�Å�®�¤�v�Ã�—�¥�˜�¦�Š�ª�´�—�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 61034-2�‡�ª�´�œ�š�¸�É�Á�„�·�—�…�¹�Ê�œ
�‹�³�˜�v�°�Š�¥�°�¤�Ä�®�v �ž�¦�·�¤�µ�–�Â�­�Š�Ÿ�u�µ�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ70%

3-3.6.6 �ž�¦�·�¤�µ�–�­�µ�¥HALOGEN�Â�„�w�­�¡�·�¬�Â�¨�³�Â�„�w�­�„�´�—�„�¦�u�°�œ�­�µ�¥�Å�¢  �‹�³�˜�v�°�Š�ž�¨�°�—�‹�µ�„�­�µ�¦HALOGEN�Â�¨�³
�Å�¤�u�„�u�°�Á�„�·�—�Â�„�w�­�š�¸�É�„�´�—�„�¦�u�°�œ�Á�¤�º�É�°�™�¼�„�Å�¢  �­�µ�¥�Å�¢�‹�³�˜�v�°�Š�¤�¸ �‡�»�–�­�¤�•�´�˜�·�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 60754-2

3-3.6.7 �ž�¦�·�¤�µ�–�Á�•�º�Ê�°�Á�¡�¨�·�Š�…�°�Š�ª�´�­�—�»�š�¸�É�Ä�•�v�š�Î�µ�­�µ�¥�Å�¢�Å�¤�u�•�u�ª�¥�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�¦�v�°�œ�Á�¤�º�É�°�Å�®�¤�v�Å�¢ �ª�´�­�—�»�š�¸�É�Ä�•�v�š�Î�µ�Œ�œ�ª�œ�…�°�Š
�­�µ�¥�Å�¢   �Â�¨�³�ª�´�­�—�»�š�¸�É�Á�ž�}�œ�Á�ž�¨�º�°�„�œ�°�„�‹�³�˜�v�°�Š�Å�¤�u�Ä�®�v�‡�ª�µ�¤�¦�v�°�œ�Á�¤�º�É�°�Á�„�·�—�„�µ�¦�Á�Ÿ�µ�Å�®�¤�v �Â�¨�³�Å�¤�u�¤�µ�„�„�ª�u�µ8,500
BTU�®�¦�º�°20 KJ/GRAM

3-3.6.8 �„�µ�¦�š�œ�š�µ�œ�˜�u�°�„�µ�¦�¨�´�—�ª�Š�‹�¦   �Â�¨�³�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�˜�u�°�„�µ�¦�Ä�•�v�„�¦�³�Â�­�Á�„�·�œ�¡�·�„�´�—�­�µ�¥�Å�¢ �‹�³�˜�v�°�Š�š�œ�š�µ�œ�˜�u�°
�°�»�–�®�£�¼�¤�·�°�´�œ�Á�œ�º�É�°�Š�‹�µ�„�„�¦�³�Â�­�¨�´�—�ª�Š�‹�¦�Å�—�v�š�¸�É280oC �Á�ž�}�œ�Á�ª�¨�µ5 �ª�·�œ�µ�š�¸ �¡�·�„�´�—�°�»�–�®�£�¼�¤�·250oC�Á�ž�}�œ
�Á�ª�¨�µ1�•�´�É�ª�Ã�¤�Š

3-3.6.9 �„�µ�¦�‡�ª�•�‡�»�¤�‡�»�–�£�µ�¡  �•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�­�µ�¥�Å�¢�Á�®�¨�u�µ�œ�¸�Ê �‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�¥�°�¤�¦�´�•�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�ž�¦�³�„�´�œ�‡�»�–�£�µ�¡
ISO 9001

3-3.6.10 �°�»�ž�„�¦�–�y�…�´�Ê�ª�˜�u�°�­�µ�¥   �‹�³�˜�v�°�Š�¤�¸�„�µ�¦�š�—�­�°�•�‹�µ�„�­�™�µ�•�´�œ�š�¸�É�Á�•�º�É�°�™�º�°�Å�—�v �Ã�—�¥�‹�³�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�š�œ�Å�¢
�Á�®�¤�º�°�œ�„�´�•�­�µ�¥

3-3.7 �„�µ�¦�˜�·�—�˜�´�Ê�Š
�­�µ�¥�Å�¢�•�œ�·�—�š�œ�Å�¢ �Ä�®�v�˜�·�—�˜�´�Ê�Š�Ä�œ�š�u�°�Ã�¨�®�³ �®�œ�µ�ž�µ�œ�„�¨�µ�Š�®�¦�º�°�—�¸�„�ª�u�µ�Á�š�u�µ�œ�´�Ê�œ �Â�¨�³�®�v�µ�¤�¦�ª�¤�„�´�•�ª�Š�‹�¦�°�º�É�œ�Ç �„�µ�¦
�‹�´�—�ª�µ�Š�‹�³�˜�v�°�Š�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—�„�µ�¦�œ�Î�µ�„�¦�³�Â�­�Å�¢�¢�q�µ�¨�—�¨�Š�Â�˜�u�°�¥�u�µ�Š�Å�¦  �„�¦�–�¸�Á�—�·�œ�Ä�œ�¦�µ�Š�‹�³�˜�v�°�Š�¦�´�—�­�µ�¥�—�v�ª�¥�­�µ�¥
�¦�´�—�•�œ�·�—STAINLESS�„�µ�¦�‹�´�—�ª�µ�Š�­�µ�¥�Â�¨�³�¦�³�¥�³�®�u�µ�Š�…�°�Š�­�µ�¥�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�°�¥�u�µ�Š
�Á�‡�¦�u�Š�‡�¦�´�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1. �­�µ�¥�Å�¢�Â�¦�Š�˜�É�Î�µ�•�œ�·�—�š�œ�Å�¢(MI  CABLE�Â�¨�³�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•) �°�œ�»�•�µ�˜�Ä�®�v�Á�š�¸�¥�•�Á�š�u�µ�Å�—�v�Ã�—�¥�Å�¤�u�˜�v�°�Š
�¤�¸�š�u�°�¦�v�°�¥�­�µ�¥

2. �¦�³�•�•�Å�¢�¢�q�µ�˜�v�°�Š�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�—�¸�„�´�•�¦�³�•�•�Å�¢�¢�q�µ380/220�Ã�ª�¨�˜�y3�Á�¢�­4�­�µ�¥50�Á�±�·�¦�˜�Ž�y
�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�£�¼�¤�·�£�µ�‡

3. �¤�µ�˜�¦�“�µ�œ�°�v�µ�Š�°�·�Š�˜�v�°�Š�Ÿ�¨�·�˜�Â�¨�³�š�—�­�°�•�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Œ�•�´�•�¨�u�µ�­�»�— �—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

BS 6387  Performance requirements for cables  required  to maintain circuit
integrity  under  fire  conditions,  BS  6207  Copper  sheathed cables
with copper conductors, BS 6081 Specification for termination for mineral
insulated cables.

IEC 702 Mineral insulated cables with rated voltage not exceeding 750
V.,IEC 331 Fire resistant characteristics of electric cables.

4. �ª�´�­�—�»�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥Seamless  coppersheath,  magnesium  oxide insulant�Â�¨�³Solid
copper conductor

5. �„�µ�¦�š�œ�Å�¢�˜�v�°�Š�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—�„�µ�¦�„�¦�³�‹�µ�¥�…�°�Š�Á�ž�¨�ª�Å�¢   �Â�¨�³�Å�¤�u�Á�„�·�—�‡�ª�´�œ�Å�¢�…�¹�Ê�œ �¡�¦�v�°�¤�š�´�Ê�Š�Å�¤
�„�u�°�Ä�®�v�Á�„�·�—toxic�Â�¨�³�„�¦�—�„�w�µ�Ž�Ä�œ�…�–�³�š�¸�É�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�v �‹�»�—�®�¨�°�¤�Á�®�¨�ª�…�°�ŠCopper  sheath
�˜�v�°�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ1080oC�­�u�ª�œMagnesium oxide insulant�˜�v�°�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ2700oC

6. �°�»�–�®�£�¼�¤�·�„�µ�¦�š�Î�µ�Š�µ�œ�˜�v�°�Š�š�œ�°�»�–�®�£�¼�¤�·�…�–�³�š�Î�µ�Š�µ�œ�š�¸�É�˜�u�°�Á�œ�º�É�°�Š�Å�—�v�™�¹�Š250oC �­�Î�µ�®�¦�´�•�„�µ�¦�Ä�•�v�Š�µ�œ
�Ä�œ�¦�³�•�•�Å�¢�¢�q�µ�š�´�É�ª�Å�ž  �Ä�œ�„�¦�–�¸Emergency�˜�v�°�Š�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Ä�œ�•�u�ª�Š�­�´�Ê�œ �Ç �Å�—�v�š�¸�É�°�»�–�®�£�¼�¤�·�Å�¤�u
�˜�É�Î�µ�„�ª�u�µ1080oC

7. �„�µ�¦�š�œ�œ�Ê�Î�µ�˜�v�°�Š�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�­�¤�•�¼�¦�–�y�Â�•�•�Á�¤�º�É�°MI  Cable�‹�»�u�¤�°�¥�¼�u�Ä�œ�œ�Ê�Î�µ  �¥�„�Á�ª�v�œ
�­�u�ª�œ�š�¸�É�Á�ž�}�œFitting�˜�u�µ�Š �Ç �…�°�ŠMI Cable

8. �„�µ�¦�š�œ�…�°�Š�Â�¦�Š�„�¦�³�š�•�š�µ�Š�„�¨�˜�v�°�Š�š�œ�š�µ�œ�˜�u�°�Â�¦�Š�„�¦�³�š�Î�µ�š�µ�Š�„�¨�Å�—�v�—�¸    �Ã�—�¥�Å�¤�u�š�Î�µ�Ä�®�v�„�µ�¦
�š�Î�µ�Š�µ�œ�—�v�µ�œ�Å�¢�¢�q�µ�Á�­�º�É�°�¤�‡�»�–�£�µ�¡�¨�Š�Å�ž

9. �„�µ�¦�Á�ž�}�œ�˜�´�ª�œ�Î�µ�¨�Š�—�·�œCopper sheath�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�˜�É�Î�µ�­�µ�¤�µ�¦�™�š�Î�µ�®�œ�v�µ�š�¸�É�Á�ž�}�œ�˜�´�ª�œ�Î�µ�¨�Š�—�·�œ�Å�—�v

10.�„�µ�¦�„�´�œ�„�µ�¦�¦�•�„�ª�œ�˜�v�°�Š�ž�q�°�Š�„�´�œ�„�µ�¦�¦�•�„�ª�œ  �Á�œ�º�É�°�Š�‹�µ�„Electromagnetic pulses�Å�—�v�—�¸

11. �®�´�ª�­�µ�¥ (Termination set) �˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�°�»�ž�„�¦�–�y�˜�u�µ�Š �Ç �—�´�Š�˜�u�°�Å�ž�œ�¸�ÊGland Back
nut,  Compression Ring, Gland Body, Brass Pot. Pot Closure. ConductorSleeve�Â�¨ � ³
�­�u�ª�œ�ž�¦�³�„�°�•�°�º�É�œ�š�¸�É�‹�Î�µ�Á�ž�}�œ�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�…�œ�µ�—MI Cable�Â�˜�u�¨�³�…�œ�µ�—  �Á�¡�º�É�°�ž�¦�³�„�°�•�®�´�ª�­�µ�¥�Ä�®�v
�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�‹�œ�‡�¦�•�™�v�ª�œ�Â�¨�³�Ä�•�v�Š�µ�œ�Å�—�v�—�¸
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

12.�Á�‡�¦�º�É�°�Š�¤�º�°�Ÿ�¼�v�…�µ�¥�˜�v�°�Š�Á�˜�¦�¸�¥�¤�‡�¼�u�¤�º�°�„�µ�¦�˜�·�—�˜�´�Ê�Š  �Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�Ä�•�v�Š�µ�œ�Á�Œ�¡�µ�³ �Á�•�u�œSTRIPPER,
POTTER STRAIGHTENER,  CRIMPING�Á�ž�}�œ�˜�v�œ  �Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�Ä�•�v�Š�µ�œ�Á�Œ�¡�µ�³�°�º�É�œ �Ç �š�¸�É
�‹�Î�µ�Á�ž�}�œ  �Á�¡�º�É�°�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�Á�—�·�œ�­�µ�¥MI Cable�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜

13.�˜�µ�¦�µ�Š�…�œ�µ�—�„�¦�³�Â�­�…�°�Š�­�µ�¥�Å�¢�¢�q�µ  �•�œ�·�—MI �Á�ž�}�œ�Å�ž�˜�µ�¤�˜�µ�¦�µ�Š�š�¸�É�š�µ�Š �„�¢�œ. �®�¦�º�°
�„�¢�£.�°�œ�»�¤�´�˜�·

3-3.7.1 �­�µ�¥�Å�¢�Â�¦�Š�˜�É�Î�µ�•�œ�·�—Low smoke, Zero Halogen
�…�v�°�„�Î�µ�®�œ�—�š�¸�É�Ä�•�v�­�Î�µ�®�¦�´�•�°�µ�‡�µ�¦�­�µ�›�µ�¦�–�³�š�¸�É�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�•�´�Ê�œ�š�¸�É�˜�É�Î�µ�„�ª�u�µ�•�´�Ê�œ1 �š�¸�É�Ä�•�v�­�Î�µ�®�¦�´�•�¦�³�•�•
�Å�¢�¢�q�µ�š�´�É�ª�Å�ž�Ž�¹�É�Š�­�µ�¥�Â�¨�³�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�—�´�Š�œ�¸�Ê

�x �°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�ž�¦�³�„�°�•�„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�Á�•�u�œConduit Box Enclosure Support�˜�v�°�Š�š�œ�Å�—�v
500�°�Š�«�µ�Á�Ž�­�Á�Ž�¸�¥�­ �Á�ž�}�œ�Á�ª�¨�µ1�•�´�É�ª�Ã�¤�Š

�x �Œ�œ�ª�œ�­�µ�¥�š�œ�Å�¢�Ä�•�v�•�œ�·�—�Å�¤�u�˜�É�Î�µ�„�ª�u�µ90�°�Š�«�µ�Á�Ž�­�Á�Ž�¸�¥�­
�x �­�µ�¥�Á�‡�Á�•�·�¨�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—Low Smoke, Zero halogen�˜�µ�¤�¤�µ�˜�¦�“�µ�œBS7211
�x �­�µ�¥�˜�v�°�Š�¦�v�°�¥�°�¥�¼�u�Ä�œ�š�u�°IMC�®�¦�º�°RSC�Â�¨�³�¤�¸�„�µ�¦�Ž�¸�¨�„�´�œ�Å�¢�¨�µ�¤

�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ä�•�v�­�µ�¥�•�œ�·�—�œ�¸�Ê�Â�¤�v�˜�µ�¦�µ�Š�Ã�®�¨�—�¦�³�•�»�®�¦�º�°�Å�¤�u�¦�³�•�»�„�È�˜�µ�¤

3-3.7.2 Prevention of Fire Spread
(�„�µ�¦�ž�l�—�•�u�°�ŠSHAFT�Å�¢�¢�q�µ�Ä�œ�Â�œ�ª�˜�´�Ê�Š�Â�¨�³�Ÿ�œ�´�Š�š�œ�Å�¢�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•)
The  electrical equipment  shall be installed that the possible spread of fire or products of
combustion  through  fire-rated,  fire-resistant  or fire-stop  walls,  partitions,  ceilings  and
floors, follow spaces, vertical shafts and all openings will not be substantially increased. The
material for prevention  of fire spread shall have the following features:

3-3.7.2.12-hour fire rating.

3-3.7.2.2Easily removable for future alternation(�•�œ�·�—Composit sheet)

3-3.7.2.3Simple to install(only basic electrical tools required).

3-3.7.2.4Low  toxicity  during  installation  and under  actual  fire condition.

3-3.7.2.5Shock and vibration resistant.

3-3.7.2.6Approved by NEC, ASTM , UL, BS 476

3-3.7.2.7�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�ž�l�—SHAFT�°�»�—�Ÿ�œ�´�Š�˜�u�µ�Š�Ç �š�¸�É�¤�¸�š�u�°�®�¦�º�°�¦�µ�Š�Ÿ�u�µ�œ�Ä�œ�•�¦�·�Á�ª�–�®�v�°�Š�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê �®�v�°�Š
�Å�¢�¢�q�µ, �¡�º�Ê�œ�®�v�°�Š�˜�u�µ�Š�Ç, �®�v�°�ŠAHU�®�v�°�Š�Á�‡�¦�º�É�°�Š�˜�u�µ�Š�Ç �Ã�—�¥�‹�³�˜�v�°�Š�š�Î�µ�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Ã�—�¥�Ä�•�v�ª�´�­�—�»�˜�µ�¤�…�v�°
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.3.6 �Â�¨�³�‹�³�˜�v�°�Š�ž�l�—�š�´�•�—�v�ª�¥CHECKER PLATE�®�¦�º�°�ª�´�­�—�»�š�¸�É�­�ª�¥�Š�µ�¤�Â�¨�³�Â�…�È�Š�Â�¦�Š�Ä�œ�•�¦�·�Á�ª�–�š�¸�É
�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�Å�—�v

3-3.8 �ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜

3-3.8.1 �…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

�x �Ä�œ�°�µ�‡�µ�¦�­�¼�Š�®�¦�º�°�°�µ�‡�µ�¦�…�œ�µ�—�Ä�®�•�u�¡�·�Á�«�¬ �Á�ž�}�œ�°�µ�‡�µ�¦�®�¦�º�°�­�™�µ�œ�š�¸�É �š�¸�É�¤�¸�Ÿ�¼�v�‡�œ�°�µ�«�´�¥�°�¥�¼�u�‹�Î�µ�œ�ª�œ�¤�µ�„�Â�¨�³
�®�œ�¸�£�´�¥�Å�—�v�¥�µ�„�Á�¤�º�É�°�Á�„�·�—�°�´�‡�‡�¸�£�´�¥�®�¦�º�°�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ�°�º�É�œ�Ç �‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�˜�´�—�„�¦�³�Â�­�Å�¢�¢�q�µ�ª�Š�‹�¦�ž�„�˜�·�Á�¡�º�É�°�Ä�®�v
�Á�„�·�—�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�‹�µ�„�Å�¢�¢�q�µ�¦�´�É�ª�„�µ�¦�Œ�¸�—�œ�Ê�Î�µ�—�´�•�Á�¡�¨�·�Š �•�Î�µ�¦�»�—�Á�œ�º�É�°�Š�‹�µ�„�™�¼�„�Á�¡�¨�·�Š�Á�Ÿ�µ�Å�®�¤�v �®�¦�º�°�„�—�š�´�•
�„�¦�³�Â�š�„�˜�u�µ�Š�Ç �Â�˜�u�Ä�œ�£�µ�ª�³�Á�•�u�œ�œ�¸�Ê �¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ�˜�u�µ�Š�Ç �¥�´�Š�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�¤�¸�Å�¢�¢�q�µ�Ä�®�v�š�Î�µ�Š�µ�œ�°�¥�¼�u
�Å�—�v�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v �ª�Š�‹�¦�Å�¢�¢�q�µ�Á�®�¨�u�µ�œ�¸�Ê�‹�¹�Š�˜�v�°�Š�°�°�„�Â�•�•�Á�ž�}�œ�¡�·�Á�«�¬�Ä�®�v�­�µ�¤�µ�¦�™�š�œ�˜�u�°�‡�ª�µ�¤�¦�v�°�œ�‹�µ�„
�°�´�‡�‡�¸�£�´�¥ �¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�š�µ�Š�„�¨�Á�ž�}�œ�¡�·�Á�«�¬ �‡�Š�­�£�µ�¡�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�˜�u�°�„�¦�³�Â�­�Å�¢�¢�q�µ�¦�´�É�ª�®�¦�º�°�¨�´�—�ª�Š�‹�¦
�Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�•�u�ª�¥�•�¸�ª�·�˜�Ÿ�¼�v�‡�œ�š�¸�É�˜�·�—�°�¥�¼�u�Ä�œ�­�™�µ�œ�š�¸�É�œ�´�Ê�œ�Ç �Å�—�v�š�´�œ�„�µ�¦�–�y �ª�Š�‹�¦�Å�¢�¢�q�µ�—�´�Š�„�¨�u�µ�ª�œ�¸�Ê�Á�¦�¸�¥�„�ª�u�µ
�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜

�x �„�µ�¦�Á�—�·�œ�­�µ�¥�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜�Ä�®�v�ž�’�·�•�´�˜�·�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ä�œ�•�š�œ�¸�Ê �„�¦�–�¸�š�¸�É�Å�¤�u�Å�—�v�¦�³�•�»�Å�ª�v�Ä�œ�•�š�œ�¸�Ê�Ä�®�v
�ž�’�·�•�´�˜�·�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�„�µ�¦�Á�—�·�œ�­�µ�¥

�x �…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Ä�•�v�Á�Œ�¡�µ�³�¦�³�•�•�Â�¦�Š�˜�É�Î�µ�Á�š�u�µ�œ�´�Ê�œ �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�¦�³�•�•�Â�¦�Š�­�¼�Š�°�¥�¼�u�—�v�ª�¥�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�˜�¦�ª�‹
�¡�·�‹�µ�¦�–�µ�Á�®�È�œ�•�°�•�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�² �„�u�°�œ

�x �ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�Ä�®�v�¤�¸�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�š�—�­�°�•�‡�ª�µ�¤�¡�¦�v�°�¤�š�»�„�ž�m
�x �…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Á�¡�º�É�°�‡�ª�µ�¤�¤�´�É�œ�Ä�‹�ª�u�µ�‹�³�­�µ�¤�µ�¦�™�‹�u�µ�¥�Å�¢�¢�q�µ�Â�¨�³�Å�¤�u�¤�¸�„�µ�¦�ž�¨�—�„�µ�¦�‹�u�µ�¥�Å�¢�¢�q�µ�„�´�•�°�»�ž�„�¦�–�y�š�¸�É

�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y�Ä�œ�­�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ�Â�¨�³�°�´�‡�‡�¸�£�´�¥

3-3.8.2 �…�°�•�Á�…�˜�Š�µ�œ

�x �…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�Å�¢�¢�q�µ�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�—�¸�Â�¨�³�˜�u�°�Á�œ�º�É�°�Š�Ä�œ�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ�—�´�Š�œ�¸�Ê
- �¦�³�•�•�‹�u�µ�¥�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ (�Á�Œ�¡�µ�³�š�¸�É�¦�³�•�»�ª�Š�‹�¦LS)
- �¦�³�•�•�­�´�•�•�µ�–�Á�˜�º�°�œ�°�´�‡�‡�¸�£�´�¥
- �¦�³�•�•�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ
- �¦�³�•�•�°�´�—�°�µ�„�µ�«�­�Î�µ�®�¦�´�•�•�´�œ�Å�—�®�œ�¸�Å�¢
- �¦�³�•�•�—�¼�—�Â�¨�³�¦�³�•�µ�¥�‡�ª�´�œ�¦�ª�¤�š�´�Ê�Š�¦�³�•�•�‡�ª�•�‡�»�¤�„�µ�¦�„�¦�³�‹�µ�¥�…�°�Š�Å�¢�Â�¨�³�‡�ª�´�œ
- �¦�³�•�•�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�Â�¨�³�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·
- �¦�³�•�•�­�º�É�°�­�µ�¦�Œ�»�„�Á�Œ�·�œ
- �¦�³�•�•�¨�·�¢�˜�y�Ÿ�‹�•�Á�¡�¨�·�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�x �…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�­�Î�µ�®�¦�´�•�°�µ�‡�µ�¦�­�™�µ�œ�š�¸�É�˜�u�°�Å�ž�œ�¸�Ê
- �°�µ�‡�µ�¦�­�¼�Š�®�¦�º�°�°�µ�‡�µ�¦�…�œ�µ�—�Ä�®�•�u�¡�·�Á�«�¬
- �°�µ�‡�µ�¦�®�¦�º�°�­�™�µ�œ�š�¸�É�Ä�—�Ç �š�¸�É�„�‘�®�¤�µ�¥�„�Î�µ�®�œ�—�Ä�®�v�˜�v�°�Š�¤�¸�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜ �Å�¤�u�ª�u�µ�š�´�Ê�Š�®�¤�—

�®�¦�º�°�•�µ�Š�­�u�ª�œ�®�¦�º�°�¦�³�•�•�Ä�—�¦�³�•�•�®�œ�¹�É�Š
- �°�µ�‡�µ�¦�®�¦�º�°�­�™�µ�œ�š�¸�É�­�¨�´�•�Ž�´�•�Ž�v�°�œ �®�¦�º�°�š�¸�É�¤�¸�Ÿ�¼�v�‡�œ�‹�Î�µ�œ�ª�œ�¤�µ�„�°�¥�¼�u�Ä�œ�°�µ�‡�µ�¦�œ�´�Ê�œ �Å�¤�u�ª�u�µ�Á�¡�º�É�°�‹�³

�—�Î�µ�Á�œ�·�œ�„�·�‹�„�¦�¦�¤�Ä�—�„�È�˜�µ�¤ �®�¦�º�°�°�µ�‡�µ�¦�Ä�—�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�Å�¤�u�ª�u�µ
�š�´�Ê�Š�®�¤�—�®�¦�º�°�•�µ�Š�­�u�ª�œ�®�¦�º�°�¦�³�•�•�Ä�—�¦�³�•�•�®�œ�¹�É�Š

- �°�µ�‡�µ�¦�®�¦�º�°�­�™�µ�œ�š�¸�É�‹�´�—�Á�ž�}�œ�•�¦�·�Á�ª�–�°�´�œ�˜�¦�µ�¥�‹�³�˜�v�°�Š�ž�’�·�•�´�˜�·�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�Î�µ�®�¦�´�•
�•�¦�·�Á�ª�–�°�´�œ�˜�¦�µ�¥�˜�µ�¤�Â�˜�u�¨�³�ž�¦�³�Á�£�š�œ�´�Ê�œ�—�v�ª�¥

3-3.8.3 �„�µ�¦�‹�u�µ�¥�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜
�„�µ�¦�‹�u�µ�¥�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�‹�³�˜�v�°�Š�¤�¸�¨�´�„�¬�–�³�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�x �˜�v�°�Š�¤�¸�Â�®�¨�u�Š�Å�¢�¢�q�µ�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�°�µ�‹�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ �Â�•�˜�Á�˜�°�¦�¸�É�®�¦�º�°�°�º�É�œ�Ä�—�š�¸�É�­�µ�¤�µ�¦�™�‹�u�µ�¥�Å�¢
�Ä�®�v�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�°�¥�u�µ�Š�Á�®�¤�µ�³�­�¤�Â�¨�³�Ä�œ�¦�³�¥�³�Á�ª�¨�µ�œ�µ�œ�¡�°�Á�¡�¸�¥�Š�š�¸�É�‹�³�‡�¦�°�•�‡�¨�»�¤�‡�ª�µ�¤
�˜�v�°�Š�„�µ�¦�…�°�Š�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�­�u�ª�œ�š�¸�É�˜�v�°�Š�¤�¸�Å�¢�¢�q�µ�Ä�•�v�š�¸�É�œ�µ�œ�š�¸�É�­�»�—�Å�—�v�—�v�ª�¥ �Â�¨�³�„�µ�¦�¤�¸�Å�¢�¢�q�µ�‹�u�µ�¥�Ä�®�v
�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�œ�¸�Ê�‹�³�˜�v�°�Š�Å�¤�u�™�¼�„�„�¦�³�š�•�‹�µ�„�Á�®�˜�»�Ä�—�Ç �š�¸�É�š�Î�µ�Ä�®�v�Å�¤�u�¤�¸�Å�¢�¢�q�µ�‹�u�µ�¥�Ä�®�v�Å�—�v �Á�•�u�œ �„�µ�¦
�ž�¨�—�®�¦�º�°�„�µ�¦�Š�—�‹�u�µ�¥�Å�¢�¢�q�µ�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�² �®�¦�º�°�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�v�Á�ž�}�œ�˜�v�œ

�x �‹�»�—�˜�u�°�­�µ�¥�Å�¢�¢�q�µ�Ä�®�v�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�ž�„�˜�·�¦�u�ª�¤�„�´�œ
�‹�³�˜�v�°�Š�˜�u�°�‹�µ�„�‹�»�—�—�v�µ�œ�Å�¢�Á�…�v�µ�…�°�Š�Á�¤�œ�­�ª�·�˜�•�y�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�ª�Š�‹�¦�ž�„�˜�·

�x �Å�¢�¢�q�µ�š�¸�É�‹�u�µ�¥�Ä�®�v�¦�³�•�•�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜�‹�³�˜�v�°�Š�Å�¤�u�™�¼�„�‡�ª�•�‡�»�¤�Ã�—�¥�¦�³�•�•�‡�ª�•�‡�»�¤�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�ª�Š�‹�¦ �ž�„�˜�·
�š�´�Ê�Š�œ�¸�Ê�­�ª�·�˜�•�y�­�´�•�Á�ž�¨�¸�É�¥�œ�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�‹�µ�„�ž�„�˜�·�Á�ž�}�œ�Œ�»�„�Á�Œ�·�œ�Å�¤�u�™�º�°�ª�u�µ�Á�ž�}�œ�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�¦�³�•�•�Å�¢�¢�q�µ�ž�„�˜�·
�¥�„�Á�ª�v�œ�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�°�µ�‹�˜�u�°�¦�´�•�Å�¢�¢�q�µ�‹�µ�„�Á�¤�œ�­�ª�·�˜�•�y�¦�³�•�•�Å�¢�¢�q�µ�ž�„�˜�·�Å�—�v �®�µ�„�˜�u�°�Ÿ�u�µ�œ
�­�ª�·�˜�•�y�®�¦�º�°�°�»�ž�„�¦�–�y�­�´�•�Á�ž�¨�¸�É�¥�œ�°�´�˜�Ã�œ�¤�´�˜�·�¦�´�•�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�­�Î�µ�¦�°�Š�Œ�»�„�Á�Œ�·�œ �Á�•�u�œ�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—
�Å�¢�¢�q�µ �Â�•�˜�Á�˜�°�¦�¸�É �Á�ž�}�œ�˜�v�œ �Â�¨�³�°�¥�u�µ�Š�œ�v�°�¥�˜�v�°�Š�¤�¸�­�´�•�•�µ�–�š�´�Ê�Š�Â�­�Š�Â�¨�³�Á�­�¸�¥�Š�Á�˜�º�°�œ�š�¸�É�®�v�°�Š�‡�ª�•�‡�»�¤�°�µ�‡�µ�¦
1�Â�®�u�Š �Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�°�µ�‡�µ�¦�š�¦�µ�• �š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Á�®�È�œ�•�°�•�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�² �Á�ž�}�œ�„�¦�–�¸�Å�ž

3-3.8.4 �Á�¤�œ�­�ª�·�˜�•�y�Â�¨�³�­�ª�·�˜�•�y�˜�u�µ�Š�Ç

�x �š�´�É�ª�Å�ž �Á�¤�œ�­�ª�·�˜�•�y�­�Î�µ�®�¦�´�•�„�µ�¦�‹�u�µ�¥�Å�¢�¢�q�µ�Ä�®�v�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�˜�v�°�Š�Â�¥�„�˜�u�µ�Š�®�µ�„�Â�¨�³�Å�¤�u�™�¼�„�•�´�Š�‡�´�•
�‹�µ�„�Á�¤�œ�­�ª�·�˜�•�y�­�Î�µ�®�¦�´�•�„�µ�¦�‹�u�µ�¥�Å�¢�¢�q�µ�ž�„�˜�· �Ž�¹�É�Š�Á�¤�œ�­�ª�·�˜�•�y�œ�¸�Ê�°�µ�‹�¤�¸�˜�´�ª�¦�ª�¤1�˜�´�ª �®�¦�º�°�Â�¥�„�Â�˜�u�¨�³�¦�³�•�•�„�È
�Å�—�v �®�¦�º�°�‹�´�—�Â�•�u�Š�°�¥�u�µ�Š�Å�¦�„�È�Å�—�v �Â�¨�³�Á�¤�œ�­�ª�·�˜�•�y�š�´�Ê�Š�®�¤�—�œ�¸�Ê�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�¦�ª�¤�°�¥�¼�u�—�v�ª�¥�„�´�œ�š�¸�É�Â�Ÿ�Š�­�ª�·�˜�•�y�Á�¤�œ�¦�ª�¤
�®�¦�º�°�£�µ�¥�Ä�œ�®�v�°�Š�Â�Ÿ�Š�­�ª�·�˜�•�y�Á�¤�œ�¦�ª�¤�Á�š�u�µ�œ�´�Ê�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�x �­�Î�µ�®�¦�´�•�¨�·�¢�˜�y�Ä�•�v�Á�ž�}�œ�š�´�Ê�Š�¨�·�¢�˜�y�Ä�œ�£�µ�ª�³�ž�„�˜�· �Â�¨�³�Á�ž�}�œ�¨�·�¢�˜�y�Ÿ�‹�•�Á�¡�¨�·�Š�Ä�œ�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Á�¤�œ
�­�ª�·�˜�•�y�­�Î�µ�®�¦�´�•�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ�Â�¥�„�˜�u�µ�Š�®�µ�„�‹�µ�„�£�µ�ª�³�ž�„�˜�·�®�¦�º�°�Á�ž�}�œ�Á�¤�œ�­�ª�·�˜�•�y�š�¸�É�­�µ�¤�µ�¦�™�š�Î�µ�®�œ�v�µ�š�¸�É�Å�—�v�š�´�Ê�Š
�£�µ�ª�³�ž�„�˜�·�Â�¨�³�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ

�x �®�v�µ�¤�˜�·�—�˜�´�Ê�Š�­�ª�·�˜�•�y�®�¦�º�°�°�»�ž�„�¦�–�y�ž�¨�—-�­�´�•�Ä�—�Ç �¦�³�®�ª�u�µ�Š�Á�¤�œ�­�ª�·�˜�•�y�Â�¨�³�Â�Ÿ�Š�‡�ª�•�‡�»�¤�¦�³�•�•�Á�‡�¦�º�É�°�Š�•�u�ª�¥�•�¸�ª�·�˜
�Â�˜�u�¥�°�¤�Ä�®�v�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ�®�v�°�Š�‡�ª�•�‡�»�¤�¦�³�•�•�œ�´�Ê�œ�Ç �Å�—�v�Â�¨�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�¨�´�„�¬�–�³�š�¸�É�­�´�Š�Á�„�˜�Â�¨�³�Á�…�v�µ�Ä�‹�Å�—�v
�Š�u�µ�¥�Â�¨�³�•�´�—�Á�‹�œ�ª�u�µ�Á�ž�}�œ�­�ª�·�˜�•�y�…�°�Š�¦�³�•�•�Â�˜�u�¨�³�¦�³�•�•
�¥�„�Á�ª�v�œ�­�ª�·�˜�•�y�­�´�•�™�u�µ�¥�Å�¢�¢�q�µ�Á�¡�º�É�°�‹�u�µ�¥�Å�¢�¢�q�µ�‹�µ�„�˜�u�µ�Š�Â�®�¨�u�Š�Á�¡�º�É�°�‹�u�µ�¥�Ä�®�v�¦�³�•�•�•�u�ª�¥�•�¸�ª�·�˜�œ�¸�Ê�Ã�—�¥�­�ª�·�˜�•�y�­�´�•�™�u�µ�¥
�œ�¸�Ê�¥�°�¤�Ä�®�v�˜�·�—�˜�´�Ê�Š�Å�—�v�š�¸�É

1) �Â�Ÿ�Š�Á�¤�œ�­�ª�·�˜�•�y
2) �Â�Ÿ�Š�­�ª�·�˜�•�y�®�¦�º�°�Â�Ÿ�Š�‡�ª�•�‡�»�¤�¦�³�•�•
3) �Ä�œ�®�v�°�Š�Á�‡�¦�º�É�°�Š�¨�·�¢�˜�y�­�Î�µ�®�¦�´�•�¨�·�¢�˜�y�Ÿ�‹�•�Á�¡�¨�·�Š

�x �°�œ�»�•�µ�˜�Ä�®�v�˜�u�°�ª�Š�‹�¦�¥�u�°�¥�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�Â�¨�³�Á�˜�v�µ�¦�´�•�Á�¡�º�É�°�‹�µ�„�˜�¦�ª�‹�­�°�•�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ �Â�¥�„�‹�µ�„�ª�Š�‹�¦
�š�¸�É�‹�u�µ�¥�Å�¢�¢�q�µ�Ä�®�v�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�•�u�ª�¥�•�¸�ª�·�˜�Å�—�v �Â�˜�u�­�ª�·�˜�•�y�ª�Š�‹�¦�¥�u�°�¥�œ�¸�Ê�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ
�„�¦�³�Â�­�Á�„�·�œ�Â�¨�³�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Å�¢�¢�q�µ�¦�´�É�ª�š�¸�É�Á�®�¤�µ�³�­�¤ �Â�¨�³�¤�¸�…�œ�µ�—�Á�¨�È�„�Â�˜�„�˜�u�µ�Š�Á�¡�¸�¥�Š�¡�°�‹�µ�„
�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Á�„�·�œ�…�°�Š�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�š�¸�É�‹�³�Å�¤�u�š�Î�µ�Ä�®�v�„�¦�³�Â�­�Á�„�·�œ�Ä�œ�ª�Š�‹�¦�¥�u�°�¥�œ�¸�Ê�¤�¸�Ÿ�¨�˜�u�°�Á�‡�¦�º�É�°�Š
�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Á�„�·�œ�…�°�Š�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�®�¦�º�°�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�°�º�É�œ�Ç �ž�¨�—�ª�Š�‹�¦�œ�°�„�‹�µ�„�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ
�„�¦�³�Â�­�Á�„�·�œ�…�°�Š�ª�Š�‹�¦�¥�u�°�¥�œ�¸�Ê�Á�š�u�µ�œ�´�Ê�œ

�x �„�µ�¦�Â�¥�„�­�u�ª�œ�„�µ�¦�ž�q�°�Š�„�´�œ�ª�Š�‹�¦�Å�¢�¢�q�µ
�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�ª�Š�‹�¦�˜�u�µ�Š�Ç �œ�´�Ê�œ�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�¤�·�Ä�®�v�„�µ�¦�ž�¨�—�ª�Š�‹�¦�Å�¤�u�ª�u�µ�—�v�ª�¥�Á�®�˜�»�Ä�—�„�È�˜�µ�¤�…�°�Š
�ª�Š�‹�¦�ž�„�˜�·�˜�v�°�Š�Å�¤�u�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�„�µ�¦�‹�u�µ�¥�Å�¢�¢�q�µ�Ä�®�v�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜ �Â�¨�³�Å�¤�u�°�œ�»�•�µ�˜�Ä�®�v�Ä�•�v�Á�‡�¦�º�É�°�Š
�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Á�„�·�œ�®�¦�º�°�Á�‡�¦�º�É�°�Š�‹�Î�µ�„�´�—�„�¦�³�Â�­�Ÿ�·�—�¡�¦�u�°�Š�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�­�u�ª�œ�Ä�—�­�u�ª�œ�®�œ�¹�É�Š �…�°�Š�ª�Š�‹�¦
�ž�„�˜�·

�x �„�µ�¦�ž�q�°�Š�„�´�œ�š�µ�Š�„�µ�¥�£�µ�¡
�­�ª�·�˜�•�y�Â�¨�³�Â�Ÿ�Š�‡�ª�•�‡�»�¤�¦�³�•�•�•�u�ª�¥�•�¸�ª�·�˜�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�ž�¨�°�—�‹�µ�„�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�µ�Š
�„�µ�¥�£�µ�¡ �Â�¨�³�˜�v�°�Š�°�¥�¼�u�Ä�œ�Á�‡�¦�º�É�°�Š�®�u�°�®�»�v�¤�Ã�¨�®�³�š�¸�É�Â�…�È�Š�Â�¦�Š�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�µ�Š�„�µ�¥�£�µ�¡
�Å�—�v �Ž�¹�É�Š�°�µ�‹�Á�ž�}�œ�„�¨�u�°�Š�®�¦�º�°�˜�¼�v�Ã�¨�®�³�®�¨�u�° (Metalclad) �˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Â�˜�u�Å�¤�u�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�®�œ�µ�Á�„�·�œ�„�ª�u�µ
1.2�¤�¤.

�…�v�°�¥�„�Á�ª�v�œ�š�¸�É1
�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�˜�u�µ�Š�Ç �š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�•�¦�¦�‹�»�Ä�œ�˜�¼�v�°�Ã�¨�®�³�š�¸�É�Â�…�È�Š�Â�¦�Š�Á�¡�º�É�°�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤�„�´�•�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š
�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¨�·�˜�£�´�–�”�y�…�°�Š�¦�³�•�•�œ�´�Ê�œ�Â�¨�³�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�š�¸�É�„�µ�¦�Å�¢�¢�q�µ�² �¥�°�¤�¦�´�•
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�…�v�°�¥�„�Á�ª�v�œ�š�¸�É2
�˜�¼�v�Â�Ÿ�Š�Ã�¨�®�³�Â�­�—�Š�Ÿ�¨�Ž�¹�É�Š�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�¤�¸�…�u�°�Š�®�œ�v�µ�˜�u�µ�Š�®�¦�º�°�®�œ�v�µ�ž�{�—�š�¸�É�Á�ž�}�œ�„�¦�³�‹�„�®�œ�µ�®�¦�º�°�¡�¨�µ�­�˜�·�„�Ä�­�®�œ�µ
�Á�¡�º�É�°�Ä�®�v�¤�°�Š�Ÿ�u�µ�œ�Á�…�v�µ�Å�ž�Å�—�v

�…�v�°�¥�„�Á�ª�v�œ�š�¸�É3
�®�¨�°�—�Å�¢�®�¦�º�°�Ã�ž�r�³�‡�¦�°�•�®�¦�º�°� �µ�‡�¦�°�•�®�¨�°�—�Å�¢�š�¸�É�Â�­�—�Š�Ÿ�¨�•�œ�˜�¼�v�Ã�¨�®�³

�x �„�µ�¦�˜�·�—�ž�q�µ�¥�®�¦�º�°�Á�‡�¦�º�É�°�Š�®�¤�µ�¥ �­�ª�·�˜�•�y �˜�¼�v�Â�Ÿ�Š�­�ª�·�˜�•�y �Â�Ÿ�Š�‡�ª�•�‡�»�¤�˜�u�µ�Š�Ç �…�°�Š�¦�³�•�•�•�u�ª�¥�•�¸�ª�·�˜�‹�³�˜�v�°�Š�˜�·�—
�ž�q�µ�¥�®�¦�º�°�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�­�—�Š�Ä�®�v�Á�®�È�œ�°�¥�u�µ�Š�•�´�—�Á�‹�œ�Â�¨�³�Á�…�v�µ�Ä�‹�Š�u�µ�¥�ª�u�µ�Á�ž�}�œ�¦�³�•�•�•�u�ª�¥�•�¸�ª�·�˜�Ä�—�¦�ª�¤�š�´�Ê�Š�ž�q�µ�¥�®�v�µ�¤
�ž�q�µ�¥�Á�˜�º�°�œ�°�›�·�•�µ�¥�Â�¨�³�Â�­�—�Š�­�™�µ�œ�³�˜�u�µ�Š�Ç �—�v�ª�¥

3-3.8.5 �¦�³�•�•�„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�¢�q�µ
�x �š�´�É�ª�Å�ž

- �­�µ�¥�Å�¢�¢�q�µ�Â�¨�³�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�„�µ�¦�Á�—�·�œ�­�µ�¥�š�¸�É�‹�u�µ�¥�Å�¢�¢�q�µ�Ä�®�v�„�´�•�¦�³�•�•�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜�‹�³�˜�v�°�Š
�Á�ž�}�œ�•�œ�·�—�Â�¨�³�ž�¦�³�Á�£�š�¦�ª�¤�™�¹�Š�ª�·�›�¸�„�µ�¦�Á�—�·�œ�­�µ�¥�š�¸�É�Ä�®�v�‡�ª�µ�¤�¤�´�É�œ�Ä�‹�ª�u�µ�‹�³�¤�¸�­�£�µ�¡�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y
�ž�¨�°�—�‹�µ�„�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�°�µ�‹�Á�„�·�—�‹�µ�„�­�£�µ�¡�Â�ª�—�¨�v�°�¤�š�´�Ê�Š�š�µ�Š�„�µ�¥�£�µ�¡�Â�¨�³�š�µ�Š�Á�‡�¤�¸�®�¦�º�°�°�º�É�œ
�Ä�— �¡�¦�v�°�¤�Ä�•�v�Š�µ�œ�Å�—�v�˜�¨�°�—�Á�ª�¨�µ�Â�¨�³�­�µ�¤�µ�¦�™�‹�u�µ�¥�Å�¢�¢�q�µ�Â�¨�³�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�ž�¨�°�—�£�´�¥�Ä�œ�­�£�µ�ª�³
�š�¸�É�™�¼�„�Á�¡�¨�·�Š�Å�®�¤�v �Â�¨�³�š�œ�˜�u�°�„�µ�¦�™�¼�„�„�¦�³�š�Î�µ�š�µ�Š�„�µ�¥�£�µ�¡ �‹�µ�„�„�µ�¦�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�v �¦�ª�¤�š�´�Ê�Š�„�µ�¦�™�¼�„
�Œ�¸�—�œ�Ê�Î�µ�—�´�•�Á�¡�¨�·�Š�—�v�ª�¥

- �­�µ�¥�Å�¢�¢�q�µ�š�¸�É�Á�ž�¨�º�°�„�œ�°�„�¤�·�Ä�•�u�Ã�¨�®�³�‹�³�˜�v�°�Š�Á�—�·�œ�­�µ�¥�¦�v�°�¥�š�u�°�Ã�¨�®�³�®�œ�µ�®�¦�º�°�š�u�°�Ã�¨�®�³�®�œ�µ�ž�µ�œ
�„�¨�µ�Š

�x �ž�¦�³�Á�£�š�…�°�Š�„�µ�¦�Á�—�·�œ�­�µ�¥
�¦�³�•�•�„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�¢�q�µ�¦�ª�¤�™�¹�Š�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�˜�u�µ�Š�Ç �­�Î�µ�®�¦�´�•�¦�³�•�•�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜ �¦�ª�¤�š�´�Ê�Š�­�µ�¥ �Á�¤�œ
�š�¸�É�‹�u�µ�¥�Å�¢�¢�q�µ�Ä�®�v�‹�³�˜�v�°�Š�¤�¸�°�´�˜�¦�µ�¨�Î�µ�—�´�•�„�µ�¦�š�œ�Å�¢�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�Â�˜�u�¨�³�¦�³�•�•�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�°�´�˜�¦�µ
�¨�Î�µ�—�´�•�„�µ�¦�š�œ�Å�¢�˜�µ�¤�…�v�°9.3.8.7

3-3.8.6 �„�µ�¦�Â�¥�„�¦�³�•�•�„�µ�¦�Á�—�·�œ�­�µ�¥

�x �®�v�µ�¤�Á�—�·�œ�­�µ�¥�¦�³�•�•�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜�˜�u�µ�Š�¦�³�•�•�¦�u�ª�¤�„�´�œ�Ä�œ�š�u�°�­�µ�¥�®�¦�º�°�­�·�É�Š�®�u�°�®�»�v�¤�Á�—�¸�¥�ª�„�´�œ �š�´�Ê�Š�œ�¸�Ê�¦�ª�¤
�®�¤�µ�¥�™�¹�Š �®�v�µ�¤�Á�—�·�œ�­�µ�¥�¦�u�ª�¤�„�´�•�¦�³�•�•�ž�„�˜�·�®�¦�º�°�°�º�É�œ�Ç �—�v�ª�¥

�x �®�v�µ�¤�Á�—�·�œ�­�µ�¥�¦�³�•�•�ª�Š�‹�¦�¥�u�°�¥�˜�u�µ�Š�¦�³�•�• �¦�ª�¤�š�´�Ê�Š�¦�³�•�•�ž�„�˜�·�Â�¨�³�°�º�É�œ�Ç �¦�u�ª�¤�„�´�œ�Ä�œ�­�µ�¥�Á�‡�Á�•�·�¨
�®�¨�µ�¥�Â�„�œ
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�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-3.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-3.8.7 �…�v�°�„�Î�µ�®�œ�—�°�´�˜�¦�µ�¨�Î�µ�—�´�•�„�µ�¦�š�œ�Å�¢�…�°�Š�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�˜�u�µ�Š�Ç
�­�µ�¥�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�˜�u�µ�Š�Ç �˜�v�°�Š�š�œ�Å�¢�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œBS 6387�Ä�œ�¦�³�—�´�•�•�´�Ê�œCWZ
�®�¦�º�°�­�µ�¥�Á�‡�Á�•�·�¨�•�œ�·�—�Á�°�È�¤�Å�° �Ž�¹�É�Š�Å�—�v�Â�„�u�¦�³�•�•�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�x �¦�³�•�•�‹�u�µ�¥�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ
�x �¦�³�•�•�­�´�•�•�µ�–�Á�˜�º�°�œ�°�´�‡�‡�¸�£�´�¥
�x �¦�³�•�•�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ
�x �¦�³�•�•�°�´�—�°�µ�„�µ�«�­�Î�µ�®�¦�´�•�•�´�œ�Å�—�®�œ�¸�Å�¢
�x �¦�³�•�•�—�¼�—�Â�¨�³�¦�³�•�µ�¥�‡�ª�´�œ �¦�ª�¤�š�´�Ê�Š�¦�³�•�•�‡�ª�•�‡�»�¤�„�µ�¦�„�¦�³�‹�µ�¥�…�°�Š�Å�¢�Â�¨�³�‡�ª�´�œ
�x �¦�³�•�•�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�Â�¨�³�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·
�x �¦�³�•�•�­�º�É�°�­�µ�¦�Œ�»�„�Á�Œ�·�œ
�x �¦�³�•�•�¨�·�¢�˜�y�Ÿ�‹�•�Á�¡�¨�·�Š

3-3.8.8 �„�µ�¦�¦�´�•�¦�°�Š�‡�ª�µ�¤�¡�¦�v�°�¤�­�¤�•�¼�¦�–�y�…�°�Š�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜
�x �Ÿ�¼�v�Ä�®�v�„�µ�¦�¦�´�•�¦�°�Š�„�u�°�œ�„�µ�¦�Á�ž�l�—�Ä�•�v�°�µ�‡�µ�¦�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�®�µ�ª�·�«�ª�„�¦�Å�¢�¢�q�µ�š�¸�É�Å�—�v�¦�´�•�Ä�•�ž�¦�³�„�°�•�ª�·�•�µ�•�¸�¡

�ª�·�«�ª�„�¦�¦�¤�‡�ª�•�‡�»�¤ �Á�ž�}�œ�Ÿ�¼�v�¦�´�•�¦�°�Š�‡�ª�µ�¤�­�¤�•�¼�¦�–�y�…�°�Š�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜
�x �…�°�•�Á�…�˜�Â�¨�³�¦�³�¥�³�Á�ª�¨�µ�„�µ�¦�˜�¦�ª�‹�Â�¨�³�¦�´�•�¦�°�Š

�˜�v�°�Š�‹�´�—�š�Î�µ�¦�µ�¥�Š�µ�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�š�—�­�°�•�¦�³�•�•�ª�Š�‹�¦�Å�¢�¢�q�µ�•�u�ª�¥�•�¸�ª�·�˜�ž�m�¨�³1�‡�¦�´�Ê�Š �Ä�œ�¦�³�¥�³�Á�ª�¨�µ
�¦�´�•�ž�¦�³�„�´�œ (�¦�ª�¤2�‡�¦�´�Ê�Š)

3-3.8.9 �¦�³�•�•�­�µ�¥�š�¸�É�Ä�•�v�Ä�œ�ª�Š�‹�¦�•�u�ª�¥�•�¸�ª�·�˜�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�•�´�Ê�œ�Ä�˜�v�—�·�œ
�x �…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�Å�¢�¢�q�µ�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�—�¸�Â�¨�³�˜�u�°�Á�œ�º�É�°�Š�Ä�œ�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ�—�´�Š�œ�¸�Ê

- �¦�³�•�•�‹�u�µ�¥�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ (�Á�Œ�¡�µ�³�š�¸�É�¦�³�•�»�ª�Š�‹�¦LS)
- �­�µ�¥�Á�¤�œ�š�¸�É�‹�u�µ�¥�‹�µ�„�˜�¼�vEMDBLS(�®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•) �Å�ž�¥�´�Š�˜�¼�v�¥�u�°�¥�…�°�Š�¦�³�•�•�ª�Š�‹�¦

�•�u�ª�¥�•�¸�ª�·�˜�˜�u�µ�Š�Ç
- �­�µ�¥�¥�u�°�¥�š�¸�É�‹�u�µ�¥�ª�Š�‹�¦�˜�u�µ�Š�Ç�…�°�Š�˜�¼�vLIFE SAFTY�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œLOAD SCHEDULE(�Ä�œ

�Â�•�•  �¦�³�•�»�Á�ž�}�œ�˜�¼�vEPLS_)

�x �¦�³�•�•�­�´�•�•�µ�–�Á�˜�º�°�œ�°�´�‡�‡�¸�£�´�¥
- �­�µ�¥�­�´�•�•�µ�œ�Á�Œ�¡�µ�³Speaker with strobe light�Â�¨�³Telephone�Ä�œ�¦�³�•�•

Fire alarm
�x �¦�³�•�•�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ

- �¦�³�•�•�Å�¢�¢�q�µ�ª�Š�‹�¦NIGHT LIGHT
- �¦�³�•�•�Å�¢�¢�q�µEXIT SIGN
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�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-3.DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�x �¦�³�•�•�°�´�—�°�µ�„�µ�«�­�Î�µ�®�¦�´�•�•�´�œ�Å�—�®�œ�¸�Å�¢
- �­�µ�¥POWER�š�¸�É�‹�u�µ�¥�Ä�®�v�˜�¼�v�­�˜�µ�¦�y�š�Á�˜�°�¦�y
- �­�µ�¥POWER�š�¸�É�‹�u�µ�¥�‹�µ�„�˜�¼�v�­�˜�µ�¦�y�š�Á�˜�°�¦�y�Å�ž�¥�´�Š�¤�°�Á�˜�°�¦�y�…�°�Š�¦�³�•�•�°�´�—�°�µ�„�µ�«

(�°�¥�¼�u�Ä�œ�Š�µ�œ�ž�¦�´�•�°�µ�„�µ�«)

�x �¦�³�•�•�—�¼�—�Â�¨�³�¦�³�•�µ�¥�‡�ª�´�œ�¦�ª�¤�š�´�Ê�Š�¦�³�•�•�‡�ª�•�‡�»�¤�„�µ�¦�„�¦�³�‹�µ�¥�…�°�Š�Å�¢�Â�¨�³�‡�ª�´�œ
- �­�µ�¥POWER�š�¸�É�‹�u�µ�¥�Ä�®�v�˜�¼�v�­�˜�µ�¦�y�š�Á�˜�°�¦�y
- �­�µ�¥POWER�š�¸�É�‹�u�µ�¥�‹�µ�„�˜�¼�v�Å�ž�¥�´�Š�¤�°�Á�˜�°�¦�y�…�°�Š�¦�³�•�•�¦�³�•�µ�¥�‡�ª�´�œ�Â�¨�³�‡�ª�•�‡�»�¤�„�µ�¦�„�¦�³�‹�µ�¥ �…�°�Š

�‡�ª�´�œ
�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�œ�•�´�Ê�œ�Ä�˜�v�—�·�œ�Ä�®�v�Ä�•�v�­�µ�¥�Å�¢�•�œ�·�—LSZH�˜�·�—�˜�´�Ê�Š�Ä�œ�š�u�°EMT�Á�š�u�µ�œ�´�Ê�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-4 �¦�³�•�•�˜�u�°�¨�Š�—�·�œ(GROUNDING SYSTEM)

3-4.1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž
�¦�³�•�•�˜�u�°�¨�Š�—�·�œ (GROUNDING SYSTEM) �ž�¦�³�„�°�•�—�v�ª�¥�„�µ�¦�˜�u�°�¨�Š�—�·�œ�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ (SYSTEM
GROUNDING) �Â�¨�³�„�µ�¦�˜�u�°�¨�Š�—�·�œ�…�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ �®�¦�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�Å�¢�¢�q�µ (EQUIPMENT
GROUNDING SYSTEM) �š�¸�É�Á�ž�}�œ�Ã�¨�®�³�°�´�œ�°�µ�‹�¤�¸�„�¦�³�Â�­�Å�¢�¢�q�µ �Á�œ�º�É�°�Š�‹�µ�„�„�µ�¦�Á�®�œ�¸�É�¥�ª�œ�Î�µ�š�µ�Š�Å�¢�¢�q�µ �Á�•�u�œ
�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ �¦�µ�Š�ª�µ�Š�­�µ�¥�Å�¢�¢�q�µ �²�¨�² �Ã�—�¥�„�µ�¦�˜�u�°�¨�Š�—�·�œ�œ�¸�Ê�™�v�µ�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Ä�®�v�™�º�°�˜�µ�¤
�¤�µ�˜�¦�“�µ�œ�˜�u�°�Å�ž�œ�¸�Ê
�x �ž�¦�³�„�µ�«�„�¦�³�š�¦�ª�Š�¤�®�µ�—�Å�š�¥ �Á�¦�º�É�°�Š�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�Á�„�¸�É�¥�ª�„�´�•�Å�¢�¢�q�µ "�®�¤�ª�—6�­�µ�¥�—�·�œ�Â�¨�³�„�µ�¦�˜�u�°�¨�Š�—�·�œ"
�x �¤�µ�˜�¦�“�µ�œ�Á�¡�º�É�°�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�š�µ�Š�Å�¢�¢�q�µ�­�Î�µ�œ�´�„�Š�µ�œ�¡�¨�´�Š�Š�µ�œ�Â�®�u�Š�•�µ�˜�· "TSES, 24-1984�„�µ�¦�˜�u�°�¨�Š�—�·�œ"
�x NATIONAL FIRE PROTECTION ASSOCIATION(NFPA) NO.78
�x NATIONAL ELECTRICAL CODE(NEC) ARTICLE250
�x �¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�µ�Š�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�ž�¦�³�Á�š�«�Å�š�¥ �¡.�«. 2564

3-4.2 �¤�µ�˜�¦�“�µ�œ�®�¨�´�„�—�·�œ�Â�¨�³�­�·�É�Š�š�¸�É�Ä�•�v�Â�š�œ�®�¨�´�„�—�·�œ

3-4.2.1 �Â�š�u�Š�Á�®�¨�È�„�®�»�v�¤�—�v�ª�¥�š�°�Š�Â�—�Š (Copper-Clad Steel) �®�¦�º�°�Â�š�u�Š�š�°�Š�Â�—�Š (Solid Copper) �®�¦�º�°�Â�š�u�Š�Á�®�¨�È�„
�°�µ�•�­�´�Š�„�³�­�¸ (Hot-Dip Galvanized Steel) �˜�v�°�Š�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�œ�«�¼�œ�¥�y�„�¨�µ�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ5/8 �œ�·�Ê�ª (�…�œ�µ�—
�š�µ�Š�„�µ�¦�‡�v�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�®�v�—�¼�®�¤�µ�¥�Á�®�˜�») �¥�µ�ª�Å�¤�u�œ�v�°�¥�„�ª�u�µ3.00�Á�¤�˜�¦ �®�¦�º�°�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•
�x �Á�®�¨�È�„�š�¸�É�Ä�•�v�Á�ž�}�œ�Â�„�œ�Ä�®�v�š�Î�µ�‹�µ�„Low Carbon Steel�š�¸�É�¤�¸Tensile Strength�…�œ�µ�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ600

�œ�·�ª�˜�´�œ�˜�u�° �˜�¦.�¤�¤.
�x �š�°�Š�Â�—�Š�š�¸�É�Ä�•�v�®�»�v�¤�¤�¸�‡�ª�µ�¤�•�¦�·�­�»�š�›�·�Í99.9% �Â�¨�³�®�»�v�¤�°�¥�u�µ�Š�Â�œ�•�­�œ�·�š�Â�•�•molecularly bonded�„�´�•

�Â�„�œ�Á�®�¨�È�„ �‡�ª�µ�¤�®�œ�µ�…�°�Š�š�°�Š�Â�—�Š�š�¸�É�®�»�v�¤�š�¸�É�‹�»�—�Ä�—�Ç �˜�v�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ0.25�¤�¤.
�x �˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�„�µ�¦�¥�¹�—�Â�œ�u�œ�Â�¨�³�‡�ª�µ�¤�‡�Š�š�œ�…�°�Š�š�°�Š�Â�—�Š�š�¸�É�®�»�v�¤�—�v�ª�¥�ª�·�›�¸Jacket Adherence

Test�Â�¨�³Bending Test�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL-467
�x �„�¦�–�¸�Â�š�u�Š�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�˜�v�°�Š�¤�¸�‡�ª�µ�¤�®�œ�µ�…�°�Š�­�´�Š�„�³�­�¸�Å�¤�u�œ�v�°�¥�„�ª�u�µ80�Å�¤�Ã�‡�¦�Á�¤�˜�¦ (0.075�¤�¤.)

3-4.2.2 �Â�Ÿ�u�œ�˜�´�ª�œ�Î�µ�•�œ�·�—�ž�q�°�Š�„�´�œ�„�µ�¦�Ÿ�»�„�¦�u�°�œ�š�¸�É�¤�¸�¡�º�Ê�œ�Ÿ�·�ª�­�´�¤�Ÿ�´�­�„�´�•�—�·�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ0.18 �˜�¦.�¤. �Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ�Á�®�¨�È�„
�°�µ�•�Ã�¨�®�³�•�œ�·�—�„�´�œ�„�µ�¦�Ÿ�»�„�¦�u�°�œ�˜�v�°�Š�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ6�¤�¤. �®�µ�„�Á�ž�}�œ�Ã�¨�®�³�„�µ�¦�Ÿ�»�„�¦�u�°�œ�•�œ�·�—�°�º�É�œ�š�¸�É�Å�¤�u�Ä�•�u�Á�®�¨�È�„
�˜�v�°�Š�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.50�¤�¤.

3-4.2.3 �®�v�µ�¤�Ä�•�v�ª�´�­�—�»�š�¸�É�š�Î�µ�—�v�ª�¥�°�³�¨�¼�¤�·�Á�œ�¸�¥�¤�®�¦�º�°�Ã�¨�®�³�Ÿ�­�¤�…�°�Š�°�³�¨�¼�¤�·�Á�œ�¸�¥�¤ �Á�ž�}�œ�®�¨�´�„�—�·�œ�®�¦�º�°�­�·�É�Š�š�¸�É�Ä�•�v�Â�š�œ�®�¨�´�„�—�·�œ

3-4.2.4 �¥�°�¤�Ä�®�v�Ä�•�v�°�µ�‡�µ�¦�š�¸�É�Á�ž�}�œ�Ã�¨�®�³�Â�¨�³�¤�¸�„�µ�¦�˜�u�°�¨�Š�—�·�œ�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š �Ã�—�¥�¤�¸�‡�u�µ�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�…�°�Š�„�µ�¦�˜�u�°�¨�Š�—�·�œ�Å�¤�u
�Á�„�·�œ5�Ã�°�®�y�¤

3-4.2.5 �®�¨�´�„�—�·�œ�•�œ�·�—�°�º�É�œ�Ç �˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�Ÿ�¼�v�°�°�„�Â�•�•�„�u�°�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�®�¤�µ�¥�Á�®�˜�»�Â�š�u�Š�®�¨�´�„�—�·�œ�…�œ�µ�—5/8 �œ�·�Ê�ª �®�¤�µ�¥�™�¹�Š�…�œ�µ�—�Ã�—�¥�ž�¦�³�¤�µ�–0.560�œ�·�Ê�ª �®�¦�º�°14.20�¤�¤.
�­�Î�µ�®�¦�´�•�Â�š�u�Š�Á�®�¨�È�„�®�»�v�¤�—�v�ª�¥�š�°�Š�Â�—�Š �Â�¨�³0.625�œ�·�Ê�ª �®�¦�º�°15.87�¤�¤. �­�Î�µ�®�¦�´�•�Â�š�u�Š�Á�®�¨�È�„
�°�µ�•�­�´�Š�„�³�­�¸

3-4.3 �­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ

3-4.3.1 �­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ�˜�v�°�Š�Á�ž�}�œ�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š�Á�ž�}�œ�•�œ�·�—�˜�´�ª�œ�Î�µ�Á�—�¸�É�¥�ª�®�¦�º�°�˜�´�ª�œ�Î�µ�˜�¸�Á�„�¨�¸�¥�ª�®�»�v�¤�Œ�œ�ª�œ�®�¦�º�°�Å�¤�u�®�»�v�¤�Œ�œ�ª�œ
�„�È�Å�—�v�Â�¨�³�˜�v�°�Š�Á�ž�}�œ�˜�´�ª�œ�Î�µ�Á�­�v�œ�Á�—�¸�¥�ª�¥�µ�ª�˜�¨�°�—�Ã�—�¥�Å�¤�u�¤�¸�„�µ�¦�˜�u�°

3-4.3.2 �™�¹�Š�Â�¤�v�‹�³�¤�·�Å�—�v�„�Î�µ�®�œ�—�®�¦�º�°�Â�­�—�Š�Ä�œ�Â�•�•�Å�ª�v�„�È�˜�µ�¤�¦�³�•�•�Å�¢�¢�q�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�œ�¸�Ê�˜�v�°�Š�¤�¸�¦�³�•�•�˜�u�°�¨�Š�—�·�œ�­�Î�µ�®�¦�´�•
�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ (EQUIPMENT GROUND) �Ã�—�¥�Ä�®�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�—�´�Š�œ�¸�Ê

�Ã�‡�¦�Š�Ã�¨�®�³�¦�°�•�œ�°�„�…�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�˜�¨�°�—�‹�œ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ�Â�¨�³/�®�¦�º�° �¦�µ�Š�ª�µ�Š�­�µ�¥�Å�¢�¢�q�µ�š�¸�É
�Á�ž�}�œ�Ã�¨�®�³�˜�v�°�Š�™�¼�„�˜�u�°�¨�Š�—�·�œ�—�v�ª�¥�˜�´�ª�œ�Î�µ�¨�Š�—�·�œ
�ª�Š�‹�¦�­�µ�¥�ž�q�°�œ (FEEDER CIRCUIT) �Â�¨�³�ª�Š�‹�¦�¥�u�°�¥ (BRANCH CIRCUIT) �­�Î�µ�®�¦�´�•�Å�¢�¢�q�µ
�„�Î�µ�¨�´�Š�Â�¨�³�Á�˜�v�µ�¦�´�•�Å�¢�¢�q�µ�˜�v�°�Š�¤�¸�­�µ�¥�˜�´�ª�œ�Î�µ�¨�Š�—�·�œ(GROUND CONDUCTOR) �‡�ª�•�‡�¼�u�Å�ž�—�v�ª�¥
�ª�Š�‹�¦�¥�u�°�¥�­�Î�µ�®�¦�´�•�Å�¢�¢�q�µ�Â�­�Š�­�ª�u�µ�Š �¥�°�¤�Ä�®�v�Ä�•�v�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ �Â�¨�³/�®�¦�º�°�¦�µ�Š�ª�µ�Š�­�µ�¥�Å�¢�¢�q�µ�š�¸�É
�Á�ž�}�œ�Ã�¨�®�³�Á�ž�}�œ�˜�´�ª�œ�Î�µ�¨�Š�—�·�œ�Å�—�v �š�´�Ê�Š�œ�¸�Ê�˜�v�°�Š�¤�´�É�œ�Ä�‹�Å�—�v�ª�u�µ �š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ �Â�¨�³/�®�¦�º�° �¦�µ�Š�ª�µ�Š
�­�µ�¥�Å�¢�¢�q�µ�œ�´�Ê�œ�™�¼�„�˜�u�°�¨�Š�—�·�œ�°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ
�…�œ�µ�—�…�°�Š�­�µ�¥�˜�´�ª�œ�Î�µ�¨�Š�—�·�œ�Ä�®�v�…�¹�Ê�œ�°�¥�¼�u�„�´�•�…�œ�µ�—�…�°�Š�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�…�°�Š�ª�Š�‹�¦�œ�´�Ê�œ�Ç�˜�µ�¤
�˜�µ�¦�µ�Š�š�¸�É1

3-8.3.3 �…�œ�µ�—�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�„�¦�³�Â�­�­�¨�´�• �˜�v�°�Š�¤�¸�…�œ�µ�—�Å�¤�u�Á�¨�È�„�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ

�˜�µ�¦�µ�Š�š�¸�É1 �…�œ�µ�—�˜�É�Î�µ�­�»�—�…�°�Š�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�„�¦�³�Â�­�­�¨�´�•
�…�œ�µ�—�­�µ�¥�Á�¤�œ�Á�…�v�µ�°�µ�‡�µ�¦

(�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š) (�˜�¦.�¤�¤.)
�…�œ�µ�—�˜�É�Î�µ�­�»�—�…�°�Š�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ
(�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š) (�˜�¦.�¤�¤.)

�Å�¤�u�Á�„�·�œ35
�Á�„�·�œ35 �Â�˜�u�Å�¤�u�Á�„�·�œ50
�Á�„�·�œ50 �Â�˜�u�Å�¤�u�Á�„�·�œ95
�Á�„�·�œ95 �Â�˜�u�Å�¤�u�Á�„�·�œ185
�Á�„�·�œ185�Â�˜�u�Å�¤�u�Á�„�·�œ300
�Á�„�·�œ300�Â�˜�u�Å�¤�u�Á�„�·�œ500

�Á�„�·�œ500

10*
16
25
35
50
70
95

�®�¤�µ�¥�Á�®�˜�» * �˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�š�u�°RSC, IMC, EMT�®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
* �…�œ�µ�—�­�µ�¥�˜�u�°�„�´�•�®�¨�´�„�—�·�œ�Ä�®�v�¥�¹�—�™�º�°�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�Á�ž�}�œ�®�¨�´�„
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-4.4 �­�µ�¥�—�·�œ�…�°�Š�Á�‡�¦�º�É�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ

3-4.4.1 �­�µ�¥�—�·�œ�…�°�Š�Á�‡�¦�º�É�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�š�¸�É�Á�—�·�œ�­�µ�¥�¦�u�ª�¤�Å�ž�„�´�•�­�µ�¥�…�°�Š�ª�Š�‹�¦�Ä�®�v�Ä�•�v�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š�®�»�v�¤�Œ�œ�ª�œ

3-4.4.2 �­�µ�¥�—�·�œ�…�°�Š�Á�‡�¦�º�É�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ �˜�v�°�Š�¤�¸�…�œ�µ�—�Å�¤�u�Á�¨�È�„�„�ª�u�µ�š�¸�É�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�˜�µ�¦�µ�Š�š�¸�É2

�˜�µ�¦�µ�Š�š�¸�É2 �…�œ�µ�—�˜�É�Î�µ�­�»�—�…�°�Š�­�µ�¥�—�·�œ�…�°�Š�Á�‡�¦�º�É�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ

�¡�·�„�´�—�®�¦�º�°�…�œ�µ�—�ž�¦�´�•�˜�´�Ê�Š�…�°�Š
�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Á�„�·�œ�Å�¤�u�Á�„�·�œ

(�Â�°�¤�Â�ž�¦�y)

�…�œ�µ�—�˜�É�Î�µ�­�»�—�…�°�Š�­�µ�¥�—�·�œ�…�°�Š
�Á�‡�¦�º�É�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ

(�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š) (�˜�¦.�¤�¤.)
20
40
70
100
200
400
500
800
1000
1250
2000
2500
4000
6000

2.5*
4*
6*
10
16
25
35
50
70
95
120
185
240
400

�®�¤�µ�¥�Á�®�˜�»* �…�œ�µ�—�˜�É�Î�µ�­�»�—�…�°�Š�­�µ�¥�—�·�œ�…�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ �Ä�•�v�­�Î�µ�®�¦�´�•�š�¸�É�°�¥�¼�u�°�µ�«�´�¥�®�¦�º�°�°�µ�‡�µ�¦�…�°�Š�Ÿ�¼�v�Ä�•�v�Å�¢�¢�q�µ�°�¥�¼�u
�®�u�µ�Š�‹�µ�„�®�¤�v�°�Â�ž�¨�Š�¦�³�•�•�‹�Î�µ�®�œ�u�µ�¥�¦�³�¥�³�Å�¤�u�Á�„�·�œ30 �Á�¤�˜�¦ �Ä�œ�„�¦�–�¸�š�¸�É�Á�„�·�œ30 �Á�¤�˜�¦ �‹�³�˜�v�°�Š
�¡�·�‹�µ�¦�–�µ�‡�u�µEarth fault loop impedance�…�°�Š�ª�Š�‹�¦�˜�v�°�Š�Å�¤�u�Á�„�·�œ�˜�µ�¤�š�¸�É�„�µ�¦�Å�¢�¢�q�µ�„�Î�µ�®�œ�—

�™�v�µ�Á�„�·�œ�‹�³�˜�v�°�Š�Ä�•�v�…�œ�µ�—�…�°�Š�­�µ�¥�—�·�œ�Á�š�u�µ�„�´�•�…�œ�µ�—�…�°�Š�­�µ�¥�Á�¢�­
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-4.5 �¦�³�•�•�˜�u�°�¨�Š�—�·�œ�Â�¥�„�°�·�­�¦�³ (ISOLATED GROUND)

3-4.5.1 �¦�³�•�•�˜�u�°�¨�Š�—�·�œ�­�Î�µ�®�¦�´�•�°�»�ž�„�¦�–�y�¡�·�Á�«�¬ �Á�•�u�œ �°�»�ž�„�¦�–�y�°�·�Á�¨�‡�š�¦�°�œ�·�‡�­�y �Ä�®�v�¤�¸�®�¨�´�„�­�µ�¥�—�·�œ�Â�¨�³�­�µ�¥�—�·�œ�Â�¥�„�‹�µ�„
�­�µ�¥�—�·�œ�š�´�É�ª�Å�ž�˜�µ�¤�š�¸�É�„�¨�u�µ�ª�Ä�œ�…�v�°3 �Ã�—�¥�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�„�µ�¦�˜�u�°�¨�Š�—�·�œ�š�¸�É�®�¨�´�„�­�µ�¥�—�·�œ �˜�v�°�Š�Å�¤�u�Á�„�·�œ1.0�Ã�°�®�y�¤

3-4.5.2 �­�µ�¥�—�·�œ�š�¸�É�Ä�•�v�Ä�œ�„�¦�–�¸�œ�¸�Ê �Ä�®�v�Ä�•�v�­�µ�¥�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š�®�»�v�¤�Œ�œ�ª�œ �¡�¸�ª�¸�Ž�¸ �…�œ�µ�—�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�˜�µ�¦�µ�Š�š�¸�É2�Â�¨�v�ª�Â�˜�u�„�¦�–�¸
�­�µ�¥�—�·�œ�œ�¸�Ê�Ä�®�v�˜�u�°�Á�…�v�µ�„�´�•�®�¨�´�„�­�µ�¥�—�·�œ�Ã�—�¥�˜�¦�Š �Â�¨�³�­�µ�¤�µ�¦�™�Ä�•�v�¦�u�ª�¤�„�´�•�®�¨�´�„�­�µ�¥�—�·�œ�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�š�´�É�ª�Å�ž
�®�¦�º�°�‹�´�—�š�Î�µ�…�¹�Ê�œ�Ä�®�¤�u�Å�—�v

3-4.6 �„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�˜�¦�ª�‹�­�°�•

3-4.6.1 �„�µ�¦�ž�{�„�®�¨�´�„�­�µ�¥�—�·�œ�Ä�®�v�¤�¸�‹�Î�µ�œ�ª�œ�˜�´�Ê�Š�Â�˜�u3�®�¨�´�„�…�¹�Ê�œ�Å�ž �Ã�—�¥�Ä�®�v�Â�˜�u�¨�³�®�¨�´�„�®�u�µ�Š�…�v�µ�Š�Á�‡�¸�¥�Š�­�°�Š�®�¨�´�„�ž�¦�³�¤�µ�–
3.00�Á�¤�˜�¦�Á�š�u�µ�Ç�„�´�œ �Ã�—�¥�®�¨�´�„�­�µ�¥�—�·�œ�œ�¸�Ê�Ä�®�v�Á�•�º�É�°�¤�˜�u�°�™�¹�Š�„�´�œ�—�v�ª�¥�˜�´�ª�œ�Î�µ�š�°�Š�Â�—�Š �…�œ�µ�—�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�Å�¤�u�œ�v�°�¥
�„�ª�u�µ70�˜�µ�¦�µ�Š�¤�·�¨�¨�·�Á�¤�˜�¦ �Â�¨�³�Ÿ�´�Š�¨�¹�„�Å�¤�u�œ�v�°�¥�„�ª�u�µ0.5�Á�¤�˜�¦ �®�u�µ�Š�‹�µ�„�°�µ�‡�µ�¦�Å�¤�u�œ�v�°�¥�„�ª�u�µ0.6�Á�¤�˜�¦ �®�¦�º�°
�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�• (�š�´�Ê�Š�…�œ�µ�—�­�µ�¥, �¦�³�¥�³, �‡�ª�µ�¤�¨�¹�„, �¦�³�¥�³�®�u�µ�Š�°�µ�‡�µ�¦) �Â�¨�³�„�µ�¦�Á�•�º�É�°�¤�š�´�Ê�Š�®�¤�—�Ä�®�v�Ä�•�v�ª�·�›�¸
EXOTHERMIC WELDING,�Â�¨�³�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�®�¨�´�„�—�·�œ�¡�¦�v�°�¤�„�¨�u�°�Š�š�—�­�°�•�š�¸�É�‹�³�Ä�•�v�­�Î�µ�®�¦�´�•�š�—�­�°�•
�¦�³�•�•�‡�u�µ�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�…�°�Š�¦�³�•�•�˜�u�°�Å�ž�Ä�œ�°�œ�µ�‡�˜�°�¥�u�µ�Š�œ�v�°�¥2�•�»�— �®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•

3-4.6.2 �‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�¦�³�®�ª�u�µ�Š�®�¨�´�„�—�·�œ�„�´�œ�—�·�œ (RESISTANCE TO GROUND) �˜�v�°�Š�Å�¤�u�Á�„�·�œ5�Ã�°�®�y�¤ �Ã�—�¥�„�µ�¦
�ª�´�—�—�v�ª�¥Earth Testing-Meter�®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�• �®�µ�„�Å�¤�u�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Ä�®�v�Å�—�v�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�¡�·�É�¤�Á�˜�·�¤�°�»�ž�„�¦�–�y�®�¦�º�°�°�º�É�œ�Ç�š�¸�É�Ä�•�v�Á�¡�º�É�°�¨�—�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�¨�Š  �Ã�—�¥�Å�—�v�¦�´�•�‡�ª�µ�¤
�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ �Ã�—�¥�Å�¤�u�¤�¸�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�—�Ç �Á�¡�·�É�¤�Á�˜�·�¤

3-4.6.3 �®�¨�´�„�­�µ�¥�—�·�œ�Ä�œ�¦�³�•�•�˜�u�°�Å�ž�œ�¸�Ê�Ä�®�v�Â�¥�„�‹�µ�„�„�´�œ
�¦�³�•�•�ž�q�°�Š�„�´�œ�¢�q�µ�Ÿ�u�µ
�¦�³�•�•�Ã�š�¦�«�´�¡�š�y�Â�¨�³�­�º�É�°�­�µ�¦
�¦�³�•�•�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•

3-4.6.4 �„�µ�¦�˜�u�°�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ (�Á�…�v�µ�„�´�•�®�¨�´�„�—�·�œ) �˜�v�°�Š�Ä�•�v�ª�·�›�¸EXOTHERMIC WELDING�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�˜�u�°�˜�v�°�Š
�Á�®�¤�µ�³�­�¤�„�´�•�ª�´�­�—�»�š�¸�É�Ä�®�v�„�´�•�®�¨�´�„�—�·�œ �Â�¨�³�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ�®�v�µ�¤�˜�u�°�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ�¤�µ�„�„�ª�u�µ1 �Á�­�v�œ �Á�…�v�µ�„�´�•
�®�¨�´�„�—�·�œ �œ�°�„�‹�µ�„�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�u�°�Á�ž�}�œ�•�œ�·�—�š�¸�É�°�°�„�Â�•�•�Ä�®�v�˜�u�°�­�µ�¥�Å�—�v�¤�µ�„�„�ª�u�µ1�Á�­�v�œ

3-4.6.5 �®�v�µ�¤�Ä�•�v�š�u�°�¦�v�°�¥�­�µ�¥�Á�ž�}�œ�­�µ�¥�—�·�œ�Á�ª�v�œ�Â�˜�u�‹�³�¤�¸�„�µ�¦�Ä�•�v�š�u�°�¦�v�°�¥�­�µ�¥�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�°�š�u�°�˜�u�µ�Š�Ç �¤�¸�…�´�Ê�ª�˜�u�°�­�µ�¥�—�·�œ�Ä�®�v
�Â�œ�u�Ä�‹�Å�—�v�ª�u�µ�š�u�°�¦�v�°�¥�­�µ�¥�œ�´�Ê�œ�¤�¸�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ�Å�—�v�°�¥�u�µ�Š�™�µ�ª�¦ �Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�¥�·�œ�¥�°�¤�‹�µ�„�Ÿ�¼�v�‡�»�¤�Š�µ�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-4.6.6 �„�µ�¦�Á�—�·�œ�­�µ�¥�—�·�œ �Ä�®�v�¦�v�°�¥�Ä�œ�š�u�°�¦�v�°�¥�­�µ�¥�Á�—�¸�¥�ª�„�´�•�­�µ�¥�ª�Š�‹�¦�Å�¢�¢�q�µ�œ�´�Ê�œ�Ç �Â�˜�u�Ä�œ�•�µ�Š�„�¦�–�¸ �Á�•�u�œ �­�µ�¥�—�·�œ�š�¸�É�°�¥�¼�u�Ä�œ
�•�u�°�Š�•�µ�¢�š�y �­�µ�¥�—�·�œ�š�¸�É�Á�ž�}�œ�­�µ�¥�ž�¦�³�›�µ�œ (MAIN) �­�Î�µ�®�¦�´�•�„�µ�¦�˜�u�°�Â�¥�„�­�µ�¥�—�·�œ�­�µ�¥�—�·�œ�š�¸�É�ª�µ�Š�Ä�œ�¦�µ�Š�­�µ�¥�Å�¢�¢�q�µ
�²�¨�² �Ä�®�v�ª�µ�Š�¨�°�¥�Å�—�v

3-4.6.7 �­�µ�¥�—�·�œ�š�¸�É�Å�¤�u�Å�—�v�¦�v�°�¥�Ä�œ�š�u�° �˜�v�°�Š�¥�¹�—�˜�·�—�„�´�•�¦�µ�Š�ª�µ�Š�­�µ�¥�Å�¢�¢�q�µ�š�¸�É�Á�ž�}�œ�Ã�¨�®�³�š�»�„�Ç �¦�³�¥�³�Å�¤�u�Á�„�·�œ2.40�Á�¤�˜�¦

3-4.6.8 �Á�„�¨�¸�¥�ª�Â�¨�³�®�œ�v�µ�­�´�¤�Ÿ�´�­�…�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�š�¸�É�‹�³�˜�u�°�¨�Š�—�·�œ �˜�v�°�Š�…�¼�—�­�·�É�Š�Á�‡�¨�º�°�•�š�¸�É�Å�¤�u�Á�ž�}�œ�˜�´�ª�œ�Î�µ �Á�•�u�œ �­�¸�®�¦�º�°�Â�¨�‡
�Á�„�°�¦�y�°�°�„ �Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�š�¸�É�Â�œ�u�Ä�‹�ª�u�µ�¤�¸�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ�°�¥�¼�u

3-4.6.9 �š�u�°�š�¸�É�Ä�•�v�®�»�v�¤�­�µ�¥�—�·�œ�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ�˜�´�Ê�Š�Â�˜�u�‹�»�—�š�¸�É�˜�u�°�„�´�•�˜�¼�v�®�¦�º�°�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�‹�œ�™�¹�Š�®�¨�´�„�—�·�œ

3-4.6.10 �Ä�œ�„�¦�–�¸�Á�—�·�œ�­�µ�¥�®�¨�µ�¥�ª�Š�‹�¦�Ä�œ�š�u�°�­�µ�¥�Á�—�¸�¥�ª�„�´�œ �Â�˜�u�Ä�•�v�­�µ�¥�—�·�œ�…�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�¦�u�ª�¤�„�´�œ�Ä�œ�š�u�°�­�µ�¥�œ�´�Ê�œ �Ä�®�v
�‡�Î�µ�œ�ª�–�…�œ�µ�—�­�µ�¥�—�·�œ�‹�µ�„�¡�·�„�´�—�®�¦�º�°�…�œ�µ�—�ž�¦�´�•�˜�´�Ê�Š�…�°�Š�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�Á�„�·�œ�š�¸�É�Ä�®�•�u�š�¸�É�­�»�—�š�¸�É�ž�q�°�Š�„�´�œ
�­�µ�¥�Ä�œ�š�u�°�­�µ�¥�œ�´�Ê�œ

3-4.6.11 �„�µ�¦�˜�u�°�…�´�Ê�ª�˜�u�°�­�µ�¥�—�·�œ�…�°�Š�Á�˜�v�µ�¦�´�•�Á�…�v�µ�„�´�•�„�¨�u�°�Š�Ã�¨�®�³�˜�v�°�Š�Ä�•�v�­�µ�¥�˜�u�°� �µ�„�˜�u�°�¦�³�®�ª�u�µ�Š�…�´�Ê�ª�˜�u�°�­�µ�¥�—�·�œ�…�°�Š�Á�˜�v�µ�¦�´�•
�•�œ�·�—�¤�¸�­�µ�¥�—�·�œ�„�´�•�„�¨�u�°�Š�Ã�¨�®�³�š�¸�É�¤�¸�„�µ�¦�˜�u�°�¨�Š�—�·�œ�Å�ª�v�Â�¨�v�ª

3-4.6.12 �­�u�ª�œ�š�¸�É�Á�ž�}�œ�Ã�¨�®�³�Ž�¹�É�Š�Å�¤�u�Å�—�v�Á�ž�}�œ�š�µ�Š�Á�—�·�œ�…�°�Š�„�¦�³�Â�­�Å�¢�¢�q�µ�…�°�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ �˜�u�°�Å�ž�œ�¸�Ê�˜�v�°�Š�¤�¸�„�µ�¦�˜�u�°� �µ�„�™�¹�Š�„�´�œ
�Á�¡�º�É�°�Ä�®�v�¤�¸�‡�ª�µ�¤�Â�œ�u�Ä�‹�ª�u�µ�¤�¸�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ�°�¥�¼�u

3-4.6.12.1 �š�u�°�­�µ�¥ �¦�µ�Š�Á�‡�Á�•�·�¨ �Â�¨�³�Á�ž�¨�º�°�„�œ�°�„�š�¸�É�Á�ž�}�œ�Ã�¨�®�³�…�°�Š�˜�´�ª�œ�Î�µ
3-4.6.12.2 �Á�‡�¦�º�É�°�Š�®�u�°�®�»�v�¤�…�°�Š�°�»�ž�„�¦�–�y

3-4.6.12.3 �š�u�°�­�µ�¥�Ã�¨�®�³�…�°�Š�­�µ�¥�˜�u�°�®�¨�´�„�—�·�œ

3-4.6.13 �„�µ�¦�˜�¦�ª�‹�­�°�•�Ä�®�v�„�¦�³�š�Î�µ�˜�µ�¤�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�¡�·�­�¼�‹�œ�y�Ä�®�v�Å�—�v�ª�u�µ�¦�³�•�•�˜�u�°�¨�Š�—�·�œ�¤�¸�‡�ª�µ�¤
�­�¤�•�¼�¦�–�y�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�°�v�µ�Š�°�·�Š

3-4.6.14 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�¦�³�•�•�­�µ�¥�—�·�œ �­�Î�µ�®�¦�´�•�„�µ�¦�ž�¦�³�«�´�„�¥�y�Ä�œ�•�¦�·�Á�ª�–�­�™�µ�œ�¡�¥�µ�•�µ�¨�„�¨�»�u�¤ 1 �Â�¨�³�„�¨�»�u�¤ 2
�—�v�ª�¥ �Ã�—�¥�Ä�®�v�¥�¹�—�™�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�µ�Š�Å�¢�¢�q�µ�Ä�œ�­�™�µ�œ�š�¸�É�Á�Œ�¡�µ�³ �•�¦�·�Á�ª�–�­�™�µ�œ�¡�¥�µ�•�µ�¨
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-5 �Ã�‡�¤�Å�¢�Â�¨�³�Ã�‡�¤�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ

3-5.1 �¨�´�„�¬�–�³�Â�¨�³�•�œ�·�—�…�°�Š�—�ª�Š�Ã�‡�¤ �Ä�®�v�—�¼�‹�µ�„�¦�µ�¥�¨�³�Á�°�¸�¥�—�‹�µ�„�Â�•�•  �Â�¨�³/�®�¦�º�°LIGHTING  FIXTURE
SCHEDULE�Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ�®�¨�°�—LED�Ä�®�v�Á�­�œ�°�¦�»�u�œ�¨�u�µ�­�»�— �Â�¨�³�Á�¤�È�—LED�Ä�®�v�Ä�•�v�˜�µ�¤�¦�µ�¥�„�µ�¦�•�º�É�°
�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�Á�š�u�µ�œ�´�Ê�œ

3-5.2 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �˜�´�ª�—�ª�Š�Ã�‡�¤�š�¸�É�š�Î�µ�—�v�ª�¥�Á�®�¨�È�„�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„�Å�¤�u�˜�É�Î�µ�„�ª�u�µ
0.8�¤�¤. �¡�u�œ�­�¸�„�´�œ�­�œ�·�¤�®�œ�¹�É�Š�‡�¦�´�Ê�Š �Â�¨�v�ª�‹�¹�Š�°�•�Á�‡�¨�º�°�•�—�v�ª�¥�­�¸�£�µ�¥�œ�°�„�°�¸�„�‡�¦�´�Ê�Š�®�œ�¹�É�Š

3-5.3 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �Â�Ÿ�u�œ�„�¦�°�Š�Â�­�Š�˜�v�°�Š�Á�ž�}�œ�Â�Ÿ�u�œPRISMATIC/OPAL ACRYLIC�®�œ�µ�Å�¤�u
�œ�v�°�¥�„�ª�u�µ4�¤�¤. �•�œ�·�—�Â�¨�³�­�¸�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦

3-5.4 �…�´�Ê�ª�®�¨�°�—�Â�¨�³�­�u�ª�œ�ž�¦�³�„�°�•�Ã�‡�¤FLUORESCENT�‡�ª�¦�Á�ž�}�œ�Â�•�•SPRING LOCK�•�œ�·�—�•�·�—  �Á�ž�}�œ�Å�ž
�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC, VDE�®�¦�º�°JIS�®�¦�º�°NEMA

3-5.5 �™�v�µ�¤�·�Å�—�v�¦�³�•�»�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�®�¨�°�—LED T8FLUORESCENT�Ä�•�v�­�¸COOL WHITE�•�œ�·�—
16W/2,500Lm�®�¨�°�—LED BULB�Ä�•�v�˜�µ�¤�¤�°�„. 4�…�´�Ê�ª �®�¨�°�—�•�œ�·�—E27�Á�ž�}�œ�®�¨�°�—�…�œ�µ�—�„�Î�µ�¨�´�Š�Å�¢�¢�q�µ
�¦�³�•�»�Ä�œ�Â�•�• �®�¨�°�—LED T8 FLUORESCENT�Ã�—�¥�ž�„�˜�·�Ä�•�vCOOL WHITE�¥�„�Á�ª�v�œ�Ä�œ�•�u�°�Š�®�¨�º�•� �q�µ
�Á�¡�—�µ�œ�Ä�•�v�®�¨�°�—WARM  WHITE�®�¦�º�°STRIP LIGHT�Â�¨�³�­�Î�µ�®�¦�´�• �Ã�‡�¤LED T8FLUORESCENT
�­�Î�µ�®�¦�´�•LED�®�v�°�Š�˜�¦�ª�‹�Â�¨�³�®�v�°�ŠIPD�Ä�®�v�Ä�•�v�­�¸DAYLIGHT�Ã�—�¥�­�¸�…�°�Š�®�¨�°�—�˜�u�µ�Š�Ç �š�´�Ê�Š�®�¤�—�š�¸�É�Ä�•�v�£�µ�¥�Ä�œ
�Ã�‡�¦�Š�„�µ�¦ �˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦ �„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�Ž�º�Ê�°�š�´�Ê�Š�®�¤�—

3-5.6 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�Â�•�•�Â�¨�³�ª�·�›�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�—�ª�Š�Ã�‡�¤ �Á�¡�º�É�°�Á�­�œ�°�ª�·�«�ª�„�¦�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š  �Ä�œ
�„�¦�–�¸�š�¸�É�Á�ž�}�œ�Â�•�•� �{�Š�Ä�œ� �q�µ�Á�¡�—�µ�œ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�œ�µ�—�‡�ª�µ�¤�„�ª�v�µ�Š�¥�µ�ª�…�°�Š�•�u�°�Š�Á�‹�µ�³ �Á�¡�—�µ�œ
�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�š�¦�µ�•�¨�u�ª�Š�®�œ�v�µ�„�u�°�œ�š�¸�É�‹�³�š�Î�µ� �q�µ30�ª�´�œ �Á�¡�º�É�°�ª�µ�Š�Â�Ÿ�œ�Š�µ�œ�¦�u�ª�¤�„�´�•�Š�µ�œ�¦�³�•�•�°�º�É�œ �Ä�œ�„�¦�–�¸
�š�¸�É�„�µ�¦�˜�·�—�˜�´�Ê�Š�—�ª�Š�Ã�‡�¤�Á�ž�}�œ�•�œ�·�—�®�v�°�¥�°�¥�¼�u�„�´�•�Ä�˜�v�¡�º�Ê�œ�‡�°�œ�„�¦�¸�˜ �®�v�µ�¤�¤�·�Ä�®�v�Ä�•�v�¨�ª�—�Á�ž�}�œ�˜�´�ª�®�v�°�¥�—�ª�Š�Ã�‡�¤�Ã�—�¥
�Á�—�È�—�…�µ�— �Ä�®�v�Ä�•�v�Á�®�¨�È�„�Á�¡�¨�µ �˜�w�µ�ž�Á�„�¨�¸�¥�ª�®�´�ª�š�v�µ�¥�Â�¨�³�¤�¸�š�¸�É�ž�¦�´�•�Â�˜�u�Š�¦�³�—�´�•�…�°�Š�—�ª�Š�Ã�‡�¤�Á�ž�}�œHANGER

3-5.7 �Á�­�µ�Å�¢�£�µ�¥�œ�°�„�°�µ�‡�µ�¦

3-5.7.1 �Á�­�µ�Å�¢�˜�v�°�Š�˜�u�°�¨�Š�—�·�œ �Ã�—�¥�¤�¸�®�¨�´�„�—�·�œ�Â�¨�³�­�µ�¥�—�·�œ �˜�u�°�Á�…�v�µ�„�´�•�“�µ�œ�…�°�Š�Á�­�µ�Å�¢�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š
3-5.7.2 �“�µ�œ�¦�µ�„�…�°�Š�Á�­�µ�Å�¢�Ä�®�v�Ä�•�v�“�µ�œ�‡�°�œ�„�¦�¸�˜  �Ž�¹�É�Š�­�µ�¤�µ�¦�™�¦�´�•�œ�Ê�Î�µ�®�œ�´�„  �Â�¨�³�Â�¦�Š�¨�¤�Å�—�v  �Ã�—�¥�Å�¤�u�¤�¸�„�µ�¦�š�¦�»�—�®�¦�º�°

�Á�°�¸�¥�Š

3-5.7.3 �˜�´�ª�“�µ�œ�Ã�‡�¤�Å�¢�­�u�ª�œ�š�¸�É�Á�®�œ�º�°�‹�µ�„�¡�º�Ê�œ�‹�³�˜�v�°�Š�¤�¸�•�u�°�Š�˜�u�°�­�µ�¥  �¤�¸� �µ�ž�l�—/�Á�ž�l�—�Å�—�v  �£�µ�¥�Ä�œ�˜�·�—�˜�´�Ê�Š�¢�l�ª�­�y�„�¦�³�ž�»�„�Â�¨�³
�¤�¸�…�´�Ê�ª�˜�u�°�­�µ�¥�š�¸�É�Á�®�¤�µ�³�­�¤   �¦�ª�¤�š�´�Ê�Š�…�´�Ê�ª�˜�u�°�­�µ�¥�—�·�œ�˜�·�—�Å�ª�v�­�Î�µ�®�¦�´�•�˜�u�°�­�µ�¥�Á�…�v�µ  �Â�¨�³�¡�u�ª�Š�°�°�„�Å�ž�˜�v�œ�°�º�É�œ�Ç�Å�—�v
�­�³�—�ª�„
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-5.7.4 �š�u�°�Á�®�¨�È�„�Á�­�µ�Å�¢   �‡�ª�µ�¤�®�œ�µ�…�°�Š�Á�®�¨�È�„�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œJIS.SS41�®�¦�º�°�¤�µ�˜�¦�“�µ�œ�…�°�Š�„�µ�¦�Å�¢�¢�q�µ
�Ÿ�u�µ�œ�„�µ�¦�•�»�•�­�´�Š�„�³�­�¸�˜�¨�°�—�š�´�Ê�Š�—�v�µ�œ�Ä�œ�Â�¨�³�—�v�µ�œ�œ�°�„   �®�µ�„�„�Î�µ�®�œ�—�Ä�®�v�¡�u�œ�­�¸�š�´�•�˜�v�°�Š�Ä�•�v�­�¸�­�Î�µ�®�¦�´�•�¡�u�œ�­�´�Š�„�³�­�¸
�Ã�—�¥�Á�Œ�¡�µ�³�Å�¤�u�Ä�®�v�®�¨�»�—�¨�°�„�Å�—�v�Š�u�µ�¥

3-5.8 �Ã�‡�¤�Å�¢�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ�¥�u�°�¥ (SELF CONTAIN BATTERY UNIT)
�x VOLTAGE : 220 V. AC. 50Hz
�x BATTERY : SEALED LEAD ACID
�x BACK UP TIME : 2 Hr.
�x CHARGING TIME : 10 Hr.
�x CHARGING CIRCUIT : Solid State Type Automatic Charge, Trigger

Charge, Full Cut-Off
�x PROTECTION CIRCUIT: Automatic LowVoltage Cut-Off, Short Circuit

Protection with Fuse.
�x INDICATOR LAMP : AC Power On Battery Indicator.
�x ACCESSORIES : TEST  SWITCH

3-5.9 �Ã�‡�¤�Å�¢�Â�­�Š�­�ª�u�µ�Š�Œ�»�„�Á�Œ�·�œ�­�u�ª�œ�„�¨�µ�Š �­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�•�´�œ�Å�—�®�œ�¸�Å�¢
�x �Å�¢�Á�…�v�µ220 VAC./50 Hz.
�x �‡�ª�•�‡�»�¤�„�µ�¦�•�µ�¦�‹�y�Å�¢�Â�¨�³�‡�µ�¥�Å�¢�°�°�„�‹�µ�„�Â�•�˜�Á�˜�°�¦�¸�É�°�¥�u�µ�Š�Â�¤�u�œ�¥�Î�µ �•�u�ª�¥�¥�º�—�°�µ�¥�»�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É
�x �Ä�•�v�Â�•�˜�Á�˜�°�¦�¸�É�Â�®�v�Š �…�œ�µ�—12V.
�x �Ä�•�v�®�¨�°�—REMOTE LAMP LED 9 WATT(�®�¦�º�°�˜�µ�¤�š�¸�É�°�¥�¼�u�Ä�œ�Â�•�•), 12 VAC�­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�•�´�œ�Å�—�®�œ�¸

�Å�¢
�x �‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�—�v�ª�¥�¦�³�•�•Computer�…�œ�µ�—8 Bit�Ž�¹�É�Š�¤�¸�¢�{�Š�„�y�•�´�É�œ�¡�·�Á�«�¬ �—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
�x �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�„�µ�¦�š�—�­�°�•�˜�´�ª�Á�°�Š (AUTO-TEST) �Á�¡�º�É�°�š�—�­�°�•�˜�´�ª�Á�°�Š�Å�—�v�š�»�„10�­�´�ž�—�µ�®�y �Â�¨�³

�­�µ�¤�µ�¦�™�˜�´�Ê�Š�Ã�ž�¦�Â�„�¦�¤�Ä�®�v�š�—�­�°�•�š�»�„4�­�´�ž�—�µ�®�y �®�¦�º�°8�­�´�ž�—�µ�®�y �Å�—�v�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³
�x �­�µ�¤�µ�¦�™�˜�´�Ê�Š�Ã�ž�¦�Â�„�¦�¤�¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�š�—�­�°�•�˜�´�ª�Á�°�Š�Å�—�v3�¦�³�—�´�• �‡�º�° �‡�¦�¹�É�Š�•�´�É�ª�Ã�¤�Š, 1�•�´�É�ª�Ã�¤�Š �Â�¨�³1

�•�´�É�ª�Ã�¤�Š�‡�¦�¹�É�Š : �Á�¤�º�É�°�™�¹�Š�„�Î�µ�®�œ�—�Á�ª�¨�µ�Ä�œ�„�µ�¦�š�—�­�°�•�˜�´�ª�Á�°�Š �¦�³�•�•�² �‹�³�Á�¦�·�É�¤�š�Î�µ�Š�µ�œ�˜�µ�¤�Á�ª�¨�µ�š�¸�É�˜�´�Ê�Š�Å�ª�v (�¤�µ�˜�¦�“�µ�œ
�…�°�Š�Á�‡�¦�º�É�°�Š�‹�³�š�—�­�°�•�˜�´�ª�Á�°�Š2�•�´�É�Š�Ã�¤�Š) �®�¨�´�Š�‹�µ�„�œ�´�Ê�œ�¦�³�•�•�‹�³Reset�˜�´�ª�Á�°�Š �Â�¨�³�Á�¦�·�É�¤�•�µ�¦�y�˜�Å�¢�Á�…�v�µ
�Â�•�˜�Á�˜�°�¦�¸�É �Ä�œ�š�´�œ�š�¸�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �Ž�¹�É�Š�‹�³�•�u�ª�¥�ž�q�°�Š�„�´�œ�„�µ�¦�Á�­�º�É�°�¤�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É �°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�„�µ�¦�¨�º�¤�Á�­�¸�¥�•
�ž�¨�´�Ë�„�Å�¢�‡�º�œ�®�¨�´�Š�„�µ�¦�š�—�­�°�•

�x �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�¦�¤�Á�ª�¨�µ�Ä�œ�„�µ�¦�®�œ�u�ª�Š�Ä�®�v�¦�³�•�•�¥�´�Š�‡�Š�š�Î�µ�Š�µ�œ�£�µ�¥�®�¨�´�Š�‹�µ�„�Å�¢�¤�µ�Å�—�v�œ�µ�œ�™�¹�Š10�œ�µ�š�¸
�x �­�µ�¤�µ�¦�™�•�´�œ�š�¹�„�Â�¨�³�Â�­�—�Š�¦�³�¥�³�Á�ª�¨�µ�„�µ�¦�­�Î�µ�¦�°�Š�Å�¢�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É (Backup time)
�x �¤�¸�­�ª�·�•�Ä�•�v�ž�l�—�®�¨�°�—�Å�¢�Ä�œ�˜�°�œ�š�¸�É�Å�¢�¢�q�µ�—�´�• �Á�¡�º�É�°�Á�ž�}�œ�„�µ�¦�ž�¦�³�®�¥�´�—�Å�¢�‹�µ�„�Â�•�˜�Á�˜�°�¦�¸�É�Ä�œ�¥�µ�¤�š�¸�É�Å�¤�u�‹�Î�µ�Á�ž�}�œ
�x �­�µ�¤�µ�¦�™�­�´�É�Š�Š�µ�œ�¦�³�•�•�² �Å�—�v�—�v�ª�¥�¦�¸�Ã�¤�š �Â�•�•�°�·�œ�¢�¦�µ�Á�¦�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�x �„�Î�µ�¨�´�Š�­�u�°�Š�­�ª�u�µ�Š�Å�—�v�œ�µ�œ�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š
�x �¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�°�´�—�Å�¢14�•�´�É�ª�Ã�¤�Š
�x �˜�´�ª�™�´�Š�Á�ž�}�œ�Á�®�¨�È�„�®�œ�µ1�¤�¤. �Á�‡�¨�º�°�•�­�¸�°�¥�u�µ�Š�—�¸ �¤�¸�‡�ª�µ�¤�‡�Š�š�œ�œ�µ�œ�™�¹�Š10�ž�m
�x �…�œ�µ�—�˜�´�ª�Á�‡�¦�º�É�°�Š �„�ª�v�µ�Š140�¤�¤. x�¥�µ�ª360�¤�¤.X�­�¼�Š200�¤�¤. �®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜
�x �¦�´�•�ž�¦�³�„�´�œ�°�»�ž�„�¦�–�y�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y3�ž�m �Â�•�˜�Á�˜�°�¦�¸�É2�ž�m

3-5.10 �Å�¢�ž�q�µ�¥�š�µ�Š�°�°�„, �š�µ�Š�®�œ�¸�Å�¢ (EXIT SIGN)

3-5.10.1 �Á�ž�}�œ�•�œ�·�—SLIMLINE�®�¦�º�°�„�¨�u�°�Š�š�Î�µ�—�v�ª�¥�Á�®�¨�È�„�¡�u�œ�­�¸�Ã�—�¥�¦�¼�ž�Â�•�•�Ä�®�v�œ�Î�µ�Á�­�œ�°

3-5.10.2 �Å�¢�Á�…�v�µ220 VAC./50 Hz.

3-5.10.3 �Ä�•�v�®�¨�°�—LED�°�µ�¥�»�®�¨�°�— 50,000 �•�´�É�ª�Ã�¤�Š
�x �Ä�œ�£�µ�ª�³�š�¸�É�Å�¢�¢�q�µ�¤�µ�ž�„�˜�· : �­�µ�¤�µ�¦�™�ž�¦�´�•�¦�³�—�´�•�‡�ª�µ�¤�­�ª�u�µ�Š�˜�µ�¤�š�¸�É�˜�v�°�Š�„�µ�¦�Å�—�v
�x �Ä�œ�£�µ�ª�³�š�¸�É�Å�¢�¢�q�µ�—�´�• :High Efficiency Converter�‹�³�š�Î�µ�®�œ�v�µ�š�¸�É�‹�u�µ�¥�Å�¢�Â�¦�Š�­�¼�Š�Ä�®�v�„�´�•�•�´�¨�¨�µ�­�˜�y �Â�¨�³�®�¨�°�—

�Ž�¹�É�Š�‹�³�Ä�®�v�Â�­�Š�­�ª�u�µ�Š�Å�—�v�¤�µ�„�Á�®�¤�º�°�œ�…�–�³�š�¸�É�Å�¢�¢�q�µ�¤�µ�˜�µ�¤�ž�„�˜�·

3-5.10.4 �Ä�•�v�Â�•�˜�Á�˜�°�¦�¸�É�Â�®�v�Š �…�œ�µ�—12 V. �…�œ�µ�—�Å�¤�u�˜�É�Î�µ�„�ª�u�µ 2.2AH

3-5.10.5 �‡�ª�•�‡�»�¤�„�µ�¦�•�µ�¦�y�‹�Å�¢�Â�¨�³�‡�µ�¥�Å�¢�°�°�„�‹�µ�„�Â�•�˜�Á�˜�°�¦�¸�É�°�¥�u�µ�Š�Â�¤�u�œ�¥�Î�µ �•�u�ª�¥�¥�º�—�°�µ�¥�»�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É

3-5.10.6 �¢�{�Š�„�y�•�´�É�œ�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�¡�·�Á�«�¬ :-
�x �„�—�ž�»�p�¤Test�Á�¤�º�É�°�˜�v�°�Š�„�µ�¦�š�—�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�² �‹�œ�Â�¦�Š�—�´�œ�…�°�Š�Â�•�˜�² �¨�—�¨�Š�Á�®�¨�º�°10.5 VDC.

�¦�³�•�•�² �‹�³�®�¥�»�—�‹�u�µ�¥�Å�¢�Ä�®�v�®�¨�°�— �Â�¨�³�š�Î�µ�„�µ�¦�•�µ�¦�y�‹�Å�¢�Ä�®�v�Â�•�˜�Á�˜�°�¦�¸�É�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �„�µ�¦�š�—�­�°�•�ª�·�›�¸�œ�¸�Ê�‹�³�•�u�ª�¥
�¨�—�Ã�°�„�µ�­�š�¸�É�š�Î�µ�Ä�®�v�Â�•�˜�Á�˜�°�¦�¸�É�Á�­�º�É�°�¤�°�´�œ�Á�œ�º�É�°�Š�‹�µ�„�„�µ�¦�¨�º�°�¤�Á�­�¸�¥�•�ž�¨�´�Ë�„�‡�º�œ�®�¨�´�Š�‹�µ�„�š�—�­�°�•�„�µ�¦�‹�u�µ�¥�Å�¢�‹�¦�·�Š�…�°�Š
�Â�•�˜�Á�˜�°�¦�¸�É

�x �„�—�ž�»�p�¤Reset�Á�¤�º�É�°�˜�v�°�Š�„�µ�¦�¥�„�Á�¨�·�„Function�…�°�Š�ž�»�p�¤Test

3-5.10.7 Boost Charge Voltage: 15.5 VDC. Float Charge Voltage: 13.8 VDC.
Load Cut-off Voltage : 10.5 VDC.

3-5.10.8 �„�Î�µ�¨�´�Š�­�u�°�Š�­�ª�u�µ�Š�Å�—�v�œ�µ�œ�„�ª�u�µ3�•�´�É�ª�Ã�¤�Š, �¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�°�´�—�Å�¢14�•�´�É�ª�Ã�¤�Š

3-5.10.9 �˜�´�ª�™�´�Š�Á�ž�}�œ�Á�®�¨�È�„�®�œ�µ �Á�‡�¨�º�°�•�­�¸�°�¥�u�µ�Š�—�¸ �¤�¸�‡�ª�µ�¤�‡�Š�š�œ�œ�µ�œ�™�¹�Š10�ž�m

3-5.10.10 �¦�´�•�ž�¦�³�„�´�œ�°�»�ž�„�¦�–�y�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y�œ�µ�œ�™�¹�Š5�ž�m �Â�•�˜�Á�˜�°�¦�¸�É2�ž�m
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-5.10.11 �…�œ�µ�— �„�ª�v�µ�Š60�¤�¤., �¥�µ�ª390�¤�¤., �­�¼�Š220�¤�¤.

3-5.10.12 �Ä�•�v�¦�¸�Ã�¤�š�‡�°�œ�Ã�š�¦�¨�Ä�œ�„�µ�¦�‡�ª�•�‡�»�¤�Å�—�v

3-5.10.13 �¤�¸�‡�u�µ�‡�ª�µ�¤�­�ª�u�µ�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É �ª�­�š. �„�Î�µ�®�œ�—

3-5.11 �…�v�°�„�Î�µ�®�œ�—�¦�³�•�•CENTRAL BATTERY(�­�Î�µ�®�¦�´�•�Ã�‡�¤�Å�¢NIGHTLIGHT)

3-5.11.1 INPUT VOLTAGE: SINGLE PHASE 220 VAC+15%OR 3-PHASE
AND 1 NEUTRAL 380 VAC.

OUTPUT VOLTAGE: 220V.ac�Á�¤�º�É�°�Å�¢�­�Î�µ�¦�°�Š�Œ�»�„�Á�Œ�·�œ�š�Î�µ�Š�µ�œ

3-5.11.2 �Ä�•�v�Â�•�˜�Á�˜�°�¦�¸�É�Â�®�v�Š �…�œ�µ�—12 V�˜�u�°�°�œ�»�„�¦�¤�„�´�œ

3-5.11.3 �Ä�•�v�Å�—�v�„�´�•�®�¨�°�—�¢�¨�¼�°�°�Á�¦�­�Á�Ž�œ�˜�y, �®�¨�°�—LED, �®�¨�°�—�Å�¢�›�¦�¦�¤�—�µ (Incandescent)  �Â�¨�³�®�¨�°�—�±�µ�Ã�¦�Á�‹�œ

3-5.11.4 �­�µ�¤�µ�¦�™�Á�ž�l�—�Â�¨�³�ž�l�—�®�¨�°�—�Å�¢�Å�—�v�Ä�œ�£�µ�ª�³�š�¸�É�¤�¸�Å�¢�¤�µ�˜�µ�¤�ž�„�˜�· �Â�¨�³�‹�³�š�Î�µ�Š�µ�œ�š�´�œ�š�¸�Á�¤�º�É�°�Å�¢�—�´�• �Å�¤�u�ª�u�µ�­�ª�·�˜�…�y�°�¥�¼�u
�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�ž�l�— �®�¦�º�°�Á�ž�l�—

3-5.11.5 �„�µ�¦�•�µ�¦�y�‹�Å�¢�°�°�„�Â�•�•�¡�·�Á�«�¬2�‹�´�Š�®�ª�³ �‡�º�°BOOST CHARGE�Â�¨�³FLOAT CHARGE�Ž�¹�É�Š�•�u�ª�¥�ž�q�°�Š�„�´�œ
�Å�¤�u�Ä�®�v�Á�„�·�—�£�µ�¥�³OVER CHARGE�®�¦�º�°UNDER CHARGE

3-5.11.6 �¤�¸�Å�¢LED�Â�­�—�Š�‡�ª�µ�¤�¡�¦�v�°�¤�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É�š�´�Ê�Š�®�¤�—

3-5.11.7 �¤�¸�ž�»�p�¤�š�—�­�°�•�„�µ�¦�Ä�•�v�Š�µ�œ2�ž�»�p�¤
- System Test�Ä�•�v�š�—�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�¥�³�¥�µ�ª �Á�¤�º�É�°�„�—�ž�»�p�¤�œ�¸�Ê�Ã�‡�¤�Å�¢�Œ�»�„�Á�Œ�·�œ�‹�³�š�Î�µ�Š�µ�œ �Á�¤�º�É�°�Â�¦�Š�—�´�œ�Â�•�˜�Á�˜�°�¦�¸�É

�¨�—�¨�Š�˜�É�Î�µ�„�ª�u�µ180 VDC. �¦�³�•�•�² �‹�³Reset�˜�´�ª�Á�°�Š �Â�¨�³�Á�¦�·�É�¤�•�µ�¦�y�‹�Å�¢�Á�…�v�µ�Â�•�˜�Á�˜�°�¦�¸�É�Ä�œ�š�´�œ�š�¸ �Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·
�Ž�¹�É�Š�‹�³�•�u�ª�¥�ž�q�°�Š�„�´�œ�„�µ�¦�Á�­�º�É�°�¤�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É �°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�„�µ�¦�¨�º�¤�¥�„Breaker on�®�¨�´�Š�š�—�­�°�•

- Reset�Ä�•�v�¥�„�Á�¨�·�„�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�ž�»�p�¤System Test

3-5.11.8 �š�¸�É�Â�•�˜�Á�˜�°�¦�¸�É�•�µ�Š�¨�¼�„�Á�­�º�É�°�¤�®�¦�º�°�­�¼�•�®�µ�¥ �¦�³�•�•�¥�´�Š�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �Â�˜�u�Â�¦�Š�—�´�œ�Â�•�˜�Á�˜�°�¦�¸�É�˜�v�°�Š
�Å�¤�u�˜�É�Î�µ�„�ª�u�µ175 VDC. �Ä�œ�„�¦�–�¸�š�¸�É�‹�Î�µ�Á�ž�}�œ�‹�¦�·�Š�Ç �­�µ�¤�µ�¦�™�Ä�•�v�ž�»�p�¤Manual Override�•�u�ª�¥ �¦�³�•�•�²�‹�³�‹�u�µ�¥�Å�¢
�Ä�®�v�‹�œ�Â�¦�Š�—�´�œ�Á�®�¨�º�°110 VDC. �¦�³�•�•�² �‹�³�®�¥�»�—�„�µ�¦�š�Î�µ�Š�µ�œ�Ã�—�¥�­�·�Ê�œ�Á�•�·�Š

3-5.11.9 �˜�´�ª�™�´�Š�Á�ž�}�œ�Á�®�¨�È�„�®�œ�µ �Á�‡�¨�º�°�•�­�¸�°�¥�u�µ�Š�—�¸ �¤�¸�‡�ª�µ�¤�š�œ�š�µ�œ�œ�µ�œ�™�¹�Š10�ž�m
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-5.11.10 �¤�¸�•�´�¨�¨�µ�­�š�y�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y  (�­�Î�µ�®�¦�´�•�®�¨�°�—�¢�¨�¼�°�°�Á�¦�­�Á�Ž�œ�˜�y) �®�¦�º�°�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y�š�¦�µ�œ�¢�°�¦�y�Á�¤�°�¦�y (�­�Î�µ�®�¦�´�•
�®�¨�°�—�±�µ�Ã�¨�Á�‹�œ) �š�¸�É�Ä�•�v�Å�—�v�š�´�Ê�Š�Å�¢AC�Â�¨�³DC

3-5.11.11 �°�µ�¥�»�„�µ�¦�Ä�•�v�Š�µ�œ�œ�µ�œ�„�ª�u�µ10�ž�m�Â�¨�³�¦�´�•�ž�¦�³�„�´�œ�°�»�ž�„�¦�–�y�°�·�Á�¨�È�„�š�¦�°�œ�·�„�­�y3�ž�m

3-5.12 �‡�»�–�¨�´�„�¬�–�³�Á�Œ�¡�µ�³�…�°�Š�®�¨�°�—LED�Â�•�•�®�¨�°�—�˜�¦�Š �•�œ�·�—T8

3-5.12.1 �¤�¸�ª�Š�‹�¦�…�´�•�®�¨�°�— (Driver) LED�Â�•�•�®�¨�°�—�˜�¦�Š �•�œ�·�—T8�°�¥�¼�u�£�µ�¥�œ�°�„�®�¦�º�°�£�µ�¥�Ä�œ�®�¨�°�—LED

3-5.12.2 �ª�Š�‹�¦�…�´�•�®�¨�°�—LED(Driver), �Â�•�•�®�¨�°�—�˜�¦�Š �•�œ�·�—T8�‹�³�¤�¸�‡�¦�•�¨�´�„�¬�–�³�—�´�Š�œ�¸�Ê
�¤�¸�‡�u�µ�˜�´�ª�ž�¦�³�„�°�•�„�Î�µ�¨�´�Š�Å�¢�¢�q�µ (Power Factor,�I ) �Å�¤�u�œ�v�°�¥�„�ª�u�µ 0.95
�„�Î�µ�¨�´�Š�Å�¢�¢�q�µ�…�µ�Á�…�v�µ�…�°�Š�ª�Š�‹�¦ (Input Power, Pin) �Å�¤�u�Á�„�·�œ16�ª�´�˜�˜�y
�ª�Š�‹�¦�…�´�•�®�¨�°�—LED�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Å�¤�u�˜�É�Î�µ�„�ª�u�µ�¦�v�°�¥�¨�³ 90
�Ä�•�v�Å�—�v�„�´�•�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�…�µ�Á�…�v�µ220± 10% �Ã�ª�¨�˜�y 50 �Á�±�¦�·�˜�Ž�y
�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�„�¦�³�•�µ�„ (Surges Voltage) �Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC 61000-4-5�®�¦�º�° �¤�µ�˜�¦�“�µ�œ�°�º�É�œ
�Á�š�¸�¥�•�Á�š�u�µ
�¤�¸�‡�u�µ�±�µ�¦�y�¤�°�œ�·�„�¦�ª�¤�…�°�Š�„�¦�³�Â�­�Å�¢�¢�q�µ�…�µ�Á�…�v�µ (Total Harmonic Distribution of Input  Current, THD)
�Å�¤�u�Á�„�·�œ 10%
�¤�¸�ª�Š�‹�¦�ž�q�°�Š�„�´�œ�„�µ�¦�¨�´�—�ª�Š�‹�¦�—�v�µ�œ�…�µ�°�°�„
�¤�¸�¢�{�Š�„�y�•�´�É�œ�„�µ�¦�Á�¦�·�É�¤�š�Î�µ�Š�µ�œ�Â�•�•�œ�»�u�¤�œ�ª�¨ (Soft-Start Function)
�¤�¸�„�µ�¦�‡�ª�•�‡�»�¤�„�¦�³�Â�­�…�µ�°�°�„�Ä�®�v�‡�Š�š�¸�É�Â�¨�³�¤�¸�„�µ�¦�Ã�—�¥�¤�¸�„�µ�¦�„�¦�³�Á�¡�º�É�°�¤ (Ripple Current) �Å�¤�u�Á�„�·�œ�¦�v�°�¥�¨�³ 15
�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�­�´�•�•�µ�–�¦�•�„�ª�œ�ª�·�š�¥�»�˜�µ�¤�¤�µ�˜�¦�“�µ�œ �¤�°�„. 1955-2551 �®�¦�º�°�¤�µ�˜�¦�“�µ�œ�°�º�É�œ�š�¸�É�Á�š�¸�¥�•�Á�š�u�µ

3-5.12.3 �®�¨�°�—LED�Â�•�•�®�¨�°�—�˜�¦�Š �•�œ�·�—T8�¤�¸�‡�»�–�¨�´�„�¬�–�³�—�´�Š�œ�¸�Ê
�…�´�Ê�ª�®�¨�°�—LED�Â�•�•�˜�¦�Š �•�œ�·�—T8�Á�ž�}�œ�…�´�Ê�ª�¤�µ�˜�¦�“�µ�œG13
�„�µ�¦�ž�¦�³�„�°�•�ª�Š�‹�¦�…�´�•�®�¨�°�—LED(Driver) �Á�…�v�µ�„�´�•�®�¨�°�—LED�Â�•�•�®�¨�°�—�˜�¦�Š �•�œ�·�—T8�‹�³�˜�v�°�Š
�­�µ�¤�µ�¦�™�˜�u�°�Á�…�v�µ�š�¸�É�…�´�Ê�ª�®�¨�°�—�‡�¼�u�Ä�—�‡�¼�u�®�œ�¹�É�Š�Å�—�v�°�¥�u�µ�Š�°�·�­�¦�³
�¤�¸�‡�ª�µ�¤�­�ª�u�µ�Š�­�¼�Š�­�»�—�Å�¤�u�˜�É�Î�µ�„�ª�u�µ2,500�¨�¼�Á�¤�œ (�®�¨�°�— 16�ª�´�˜�˜�y)
�¤�¸�—�´�•�œ�¸�‡�ª�µ�¤�‡�ª�µ�¤�™�¼�„�˜�v�°�Š�…�°�Š�­�¸ (CRI Index) �Å�¤�u�˜�É�Î�µ�„�ª�u�µ�¦�v�°�¥�¨�³84
�¤�¸�°�»�–�®�£�¼�¤�·�­�¸ (Color Temperature) 6500K(�˜�µ�¤�¤�µ�˜�¦�“�µ�œANSI)
�¤�¸�¤�»�¤�­�u�°�Š�­�ª�u�µ�Š (Beam Angle) �Å�¤�u�˜�É�Î�µ�„�ª�u�µ 165 �°�Š�«�µ
�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�­�u�°�Š�­�ª�u�µ�Š�š�¸�É�¦�ª�¤�ª�Š�‹�¦�…�´�•�Â�¨�v�ª �Å�¤�u�˜�É�Î�µ�„�ª�u�µ150�¨�¼�Á�¤�œ�˜�u�°�ª�´�˜�˜�y

3-5.12.4    �Á�ª�¨�µ�¦�´�•�ž�¦�³�„�´�œ�•�»�—�®�¨�°�—LED�Å�¤�u�˜�É�Î�µ�„�ª�u�µ 50,000�•�´�É�ª�Ã�¤�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-6 �­�ª�·�š�•�y�Å�¢ (SWITCH),�ž�¨�´�Ë�„ (RECEPTACLE)

3-6.1 �­�ª�·�š�•�y�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�Â�¨�³�ž�¨�´�Ë�„�š�»�„�˜�´�ª�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�£�µ�¥�Ä�œOUTLET BOX�Á�š�u�µ�œ�´�Ê�œ

3-6.2 �­�ª�·�š�•�y�Å�¢�¢�q�µ�š�¸�É�˜�·�—�˜�´�Ê�Š�¦�ª�¤�„�´�œ�Á�ž�}�œ�Â�Ÿ�Š�Á�„�·�œ�„�ª�u�µ3 �˜�´�ª�…�¹�Ê�œ�Å�ž�š�¸�É�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�Ä�œ�•�¦�·�Á�ª�–�Á�—�¸�¥�ª�„�´�œ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�­�œ�°�ª�·�«�ª�„�¦�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦

3-6.3 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ  �­�ª�·�š�•�y�š�»�„�˜�´�ª�˜�v�°�Š�¤�¸�…�œ�µ�—�š�œ�„�¦�³�Â�­�Å�¢�¢�q�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ16A. 250V.
�®�¦�º�°�¤�¸�…�œ�µ�—�š�œ�„�¦�³�Â�­�Å�¢�Å�¤�u�œ�v�°�¥�„�ª�u�µLOAD�ª�Š�‹�¦�œ�´�Ê�œ�Ç �š�¸�É�­�ª�·�š�•�y�œ�´�Ê�œ�‡�ª�•�‡�»�¤�°�¥�¼�u �Â�¨�³�˜�·�—�˜�´�Ê�Š�Å�ª�v�š�¸�É�…�œ�µ�—
�‡�ª�µ�¤�­�¼�Š�‹�µ�„�¡�º�Ê�œ�˜�µ�¤�š�¸�É�­�™�µ�ž�œ�·�„�„�Î�µ�®�œ�—

3-6.4 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �ž�¨�´�Ë�„�š�¸�É�˜�·�—�°�¥�¼�u�„�´�•�Ÿ�œ�´�Š�š�»�„�˜�´�ª�‹�³�˜�v�°�Š�š�œ�„�¦�³�Â�­�Å�¢�¢�q�µ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ16 A.
250V. �Á�ž�}�œ�Â�•�•�Á�­�¸�¥�•�Å�—�v�š�´�Ê�Š�…�µ�„�¨�¤�Â�¨�³�…�µ�Â�•�œ  �Â�¨�³�¤�¸�¦�¼�š�¸�É3�­�Î�µ�®�¦�´�•�­�µ�¥�—�·�œ�°�»�ž�„�¦�–�yCover plate�š�Î�µ
�‹�µ�„Polycarbonate, Stainless steel, Aluminum anodize�®�¦�º�°�Ä�•�v�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•Interior design

3-6.5 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ    �ž�¨�´�Ë�„�š�¸�É�˜�·�—�˜�´�Ê�Š� �{�Š�°�¥�¼�u�„�´�•�¡�º�Ê�œ�Á�ž�}�œ�Â�•�•DUPLEX�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

3-6.6 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ   �ž�¨�´�Ë�„�„�´�œ�œ�Ê�Î�µ�®�¦�º�°�ž�¨�´�Ë�„�š�¸�É�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Á�ž�}�œ�Â�•�•�Ž�¹�É�Š�¤�¸� �µ�ž�l�—�„�´�œ
�œ�Ê�Î�µ�•�œ�·�—SIMPLEX�˜�´�ª�ž�¨�´�Ë�„�¤�¸�…�œ�µ�—�Â�¨�³�•�œ�·�—�Á�—�¸�¥�ª�„�´�•�…�v�°3-6.4

3-6.7 �°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�Å�—�v�¦�´�• �¤�°�„.

3-6.8 �Ä�®�v�Ä�•�v�­�¸�Á�˜�v�µ�¦�´�•�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�—�´�Š�œ�¸�Ê
- �Á�˜�v�µ�¦�´�•�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�ž�„�˜�·�Ä�®�v�Ä�•�v�­�¸�…�µ�ª
- �Á�˜�v�µ�¦�´�•�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�Œ�»�„�Á�Œ�·�œ�Ä�®�v�Ä�•�v�­�¸�Â�—�Š
- �Á�˜�v�µ�¦�´�•�­�Î�µ�®�¦�´�•�ª�Š�‹�¦UPS �Ä�®�v�Ä�•�v�­�¸�Á�®�¨�º�°�Š
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3-7 �¦�³�•�•FIRE ALARM SYSTEM

3-7.1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦(Summary)
3-7.1.1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž(Summary)

�¦�µ�¥�„�µ�¦�ž�¦�³�„�°�•�Â�•�•�œ�¸�Ê�Å�—�v�‹�´�—�Á�˜�¦�¸�¥�¤�Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�Š�¦�³�•�•�Â�‹�v�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v
(Integrated Life Safety & Fire) �Ã�—�¥�Ä�®�v�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�ª�´�­�—�» �Â�¦�Š�Š�µ�œ �Â�¨�³�­�u�ª�œ�ž�¦�³�„�°�•�°�º�É�œ�Ç
�¦�ª�¤�š�´�Ê�Š�Š�µ�œ�Á�°�„�­�µ�¦�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Â�¨�³�Ä�•�v�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y

3-7.2 �Ÿ�¨�·�˜�£�´�–�”�y(Manufacturer)
�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�¦�»�u�œ�¨�u�µ�­�»�—�Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�¦�´�•�¦�°�Š�‹�µ�„�­�™�µ�•�´�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š
�ª�u�µ�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Ä�œ�¦�³�•�•Protected Premises ProtectiveSignaling(Fire alarm) system, smoke
control system�Å�—�v�Ã�—�¥�¤�¸�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�¦�u�ª�¤�˜�¦�ª�‹�­�°�•�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�µ�¤�µ�¦�™�Ä�•�v
�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y

�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�š�¸�É�‹�³�Ä�•�v�Š�µ�œ�¦�³�•�•�œ�¸�Ê�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œISO 9000�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�Á�˜�¦�¸�¥�¤�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Á�š�u�µ�œ�´�Ê�œ

3-7.2.1 �„�‘ �…�v�°�•�´�Š�‡�´�• �Â�¨�³�¤�µ�˜�¦�“�µ�œ(References)
3-7.2.2 �¤�µ�˜�¦�“�µ�œ(Codes)

- �¤�µ�˜�¦�“�µ�œ(Codes–Fire)
�ª�´�­�—�»�°�»�ž�„�¦�–�y�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

NFPA 70- 2002National Electric Code

NFPA 72- 1999National Fire Alarm Code

NFPA 92A- 2000Smoke Control Systems

NFPA 92B- 2000Smoke Management Systems in Malls, Atria, and Large Areas

NFPA 101- 2000Life Safety Code

UL 268- Smoke Detectors for Fire Protective Signaling Systems
UL 268A- Smoke Detectors forDuct Applications.
UL 217- Single and Multiple Station Smoke Alarms
UL 521- Heat Detectors for Fire Protective Signaling Systems
UL 464- Audible Signaling Appliances
UL 1711- Amplifiers for Fire Protective Signaling Systems
Local Codes and Regulations(�¤�µ�˜�¦�“�µ�œ�­�´�•�•�µ�–�Á�˜�º�°�œ�°�´�‡�‡�¸�£�´�¥�…�°�Š �ª�­�š.)
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3-7.3 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ(System Description)

3-7.3.1 �…�°�•�Á�…�˜�š�´�É�ª�Å�ž(General)
- �…�°�•�Á�…�˜�š�´�É�ª�Å�ž

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Â�¨�³�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�¦�³�•�•�Â�‹�v�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y
�˜�µ�¤�„�‘�Â�¨�³�¤�µ�˜�¦�“�µ�œ�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�…�v�°�„�Î�µ�®�œ�— �˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�Â�¨�³�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
UL Listed�¦�ª�¤�š�´�Ê�Š�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦�­�u�Š�¤�°�•�Ä�®�v�„�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�—�´�Š�œ�¸�Ê
- �Â�•�•�Â�­�—�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�‹�¦�·�ŠAs-built Drawing
- �‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�³�•�•Maintenance and Troubleshooting
- �Á�°�„�­�µ�¦�•�´�œ�š�¹�„�‡�u�µ�…�°�Š�Ÿ�¨�„�µ�¦�š�—�­�°�•�¦�³�•�•
- �°�°�„�Â�•�•�Á�ž�}�œ�¦�³�•�•Fully–Addressable�š�´�Ê�Š�®�¤�—�Ã�—�¥Module�˜�u�µ�Š�Ç �˜�v�°�Š�­�µ�¤�µ�¦�™�Ä�•�v

�Š�µ�œ�„�´�•�„�µ�¦�Á�—�·�œ�­�µ�¥Class A�Å�—�v (�„�¦�–�¸�Á�—�·�œ�­�µ�¥Class A)

3-7.3.2 �¦�µ�¥�¨�³�Á�°�¸�¥�—�Š�µ�œ(Description)
- �¦�µ�¥�¨�³�Á�°�¸�¥�—�š�´�É�ª�Å�ž

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Â�¨�³�˜�·�—�˜�´�Ê�Š�¦�³�•�•FireSystem�Ž�¹�É�Š�ž�¦�³�„�°�•�—�v�ª�¥
�˜�¼�v�‡�ª�•�‡�»�¤�¦�³�•�•FireAlarm Control Panel�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�Â�Ÿ�Š�Â�­�—�Š�Ÿ�¨�Â�‹�v�Š�Á�®�˜�»LED annunciator�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�°�»�ž�„�¦�–�y�ž�¦�³�„�µ�«�Á�¦�¸�¥�„�Œ�»�„�Á�Œ�·�œMulti-channel one-way voice communication�˜�µ�¤�š�¸�É
�¦�³�•�»�Ä�œ�Â�•�•
�‹�°�Â�­�—�Š�Ÿ�¨�Â�‹�v�Š�Á�®�˜�»Color graphic workstation�Â�¨�³Printer�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�˜�¼�v�‡�ª�•�‡�»�¤�¦�³�•�•�¦�³�¥�³�Å�„�¨Remote control panel�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�°�»�ž�„�¦�–�y�Â�‹�v�Š�Á�®�˜�»�—�v�ª�¥�¤�º�°Manual pull stations�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�Á�¡�¨�·�Š�Å�®�¤�v�°�´�˜�Ã�œ�¤�´�˜�·Smoke, Heat, Beam smoke, Duct smoke
�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�Â�‹�v�Š�­�£�µ�ª�³�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�—�´�•�Á�¡�¨�·�ŠWaterflow, Valve supervisory� �̃µ�¤�š�¸�É�¦�³�•�»�Ä�œ
�Â�•�•
�Â�‹�v�Š�­�£�µ�ª�³�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�—�´�•�Á�¡�¨�·�ŠStandalone suppression system�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ
�Â�•�•
�°�»�ž�„�¦�–�y�Â�‹�v�Š�Á�®�˜�»�Á�˜�º�°�œ�£�´�¥Audible appliances/ Synchronized visual appliances
�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�‡�ª�•�‡�»�¤�„�µ�¦�­�´�É�Š�ž�l�—�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«Fan shutdown�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�Á�•�º�É�°�¤�˜�u�°�„�´�•�¦�³�•�•BMS�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�•�•�¨�·�¢�š�y�…�–�³�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�v �˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•
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3-7.3.3 �„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•(Operations)
13.3.3.1�…�´�Ê�œ�˜�°�œ�„�µ�¦�š�Î�µ�Š�µ�œ(Sequence of Operation) �Ä�®�v�—�¼�‹�µ�„Flow diagram
- �Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�š�Î�µFlow Chart�Ã�—�¥�Ä�®�v�°�v�µ�Š�°�·�ŠFlow Chart�…�°�Š�‡�–�³�Â�¡�š�¥�y�«�µ�­�˜�¦�y �Ã�¦�Š�¡�¥�µ�•�µ�¨�­�Š�…�¨�µ
�œ�‡�¦�·�œ�š�¦�y  �Á�¡�º�É�°�œ�Î�µ�Á�­�œ�°�˜�u�°�Ÿ�¼�v�°�°�„�Â�•�•�ª�·�«�ª�„�¦�¦�¤ �Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦ �Â�¨�³�®�µ�„�¤�¸�„�µ�¦�ž�¦�´�•�Â�„�v
Fire Alarm Sequence�Ä�—�Ç �š�¸�É�„�¦�³�š�•�„�´�•�‹�Î�µ�œ�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�• �Ä�®�v�¦�ª�¤�°�¥�¼�u�Ä�œ�…�°�•�Á�…�˜�Š�µ�œ�…�°�Š�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�—�v�ª�¥ �Ã�—�¥�Å�¤�u�¤�¸�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�—�Ç �Á�¡�·�É�¤�Á�˜�·�¤

CONCEPTUAL FLOW DIAGRAM FOR FIRE COMMAND CENTER
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- �Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v�Â�¨�³�¦�³�•�•�ž�¦�³�„�µ�«(General–Audio)
�Á�¤�º�É�°�¤�¸�„�µ�¦�Â�‹�v�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v�‹�µ�„�¦�³�•�•�Ä�œ�°�µ�‡�µ�¦�‡�º�°�‹�µ�„�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�°�´�˜�Ã�œ�¤�´�˜�· �°�»�ž�„�¦�–�y
�Â�‹�v�Š�Á�®�˜�»�—�v�ª�¥�¤�º�° �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�„�µ�¦�Å�®�¨�…�°�Š�œ�Ê�Î�µ�Ä�œ�¦�³�•�•�—�´�•�Á�¡�¨�·�Š �Ä�®�v�¦�³�•�•�š�Î�µ�Š�µ�œ
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�¤�¸�Á�­�¸�¥�Š�°�°�—�—�´�Š�Á�˜�º�°�œ�š�¸�É�˜�¼�v�‡�ª�•�‡�»�¤Fire Control Panel(FACP)
�Â�­�—�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�Á�®�˜�»�•�œ�‹�°Color Graphic Workstation
�Â�­�—�Š�…�v�°�‡�ª�µ�¤�•�œ�‹�°LCD�Ã�—�¥�Â�‹�v�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�ŠZone, Device Type, Device
Location�Â�¨�³Time/Date�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ
�Á�®�˜�»�„�µ�¦�–�y�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�®�v�¡�·�¤�¡�y�¦�µ�¥�Š�µ�œ�•�œPrinter
�®�¨�°�—�Å�¢LED�•�œ�˜�¼�vRemote�®�¦�º�°Local annunciator�˜�·�—�…�¹�Ê�œ�Á�¡�º�É�°�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š
�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»
�¤�¸�Á�­�¸�¥�Š�ž�¦�³�„�µ�«�Â�‹�v�Š�Ä�œ�Ã�Ž�œ�š�¸�É�Á�„�·�—�Á�®�˜�»�®�¦�º�°�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š �…�v�°�‡�ª�µ�¤�š�¸�É�ž�¦�³�„�µ�«�‡�º�°�Ä�®�v
�°�¡�¥�¡�°�°�„�‹�µ�„�¡�º�Ê�œ�š�¸�É�Ã�—�¥�š�´�œ�š�¸�—�v�ª�¥�£�µ�¬�µ�š�´�Ê�Š�Å�š�¥�Â�¨�³�°�´�Š�„�§�¬(Evacuation message)
�­�´�•�•�µ�–�Â�­�ŠStrobe�Â�‹�v�Š�Á�˜�º�°�œ�‹�³�„�¦�³�¡�¦�·�•�Ä�œ�Ã�Ž�œ�š�¸�É�Á�„�·�—�Á�®�˜�»�®�¦�º�°�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�Â�¨�³�­�´�•�•�µ�–�Â�­�ŠStrobe�‹�³�®�¥�»�—�„�¦�³�¡�¦�·�•�Á�¤�º�É�°�¦�³�•�•�„�¨�´�•�­�¼�u�­�£�µ�ª�³�ž�„�˜�·
�Ä�œ�¡�º�Ê�œ�š�¸�É�°�º�É�œ�Ç�Ä�®�v�¤�¸�ž�¦�³�„�µ�«�Â�‹�v�Š�Á�˜�º�°�œ�Ä�®�v�Á�˜�¦�¸�¥�¤�¡�¦�v�°�¤�¦�°�„�µ�¦�Á�‡�¨�º�É�°�œ�¥�v�µ�¥(Alert
message)
�Ä�œ�¡�º�Ê�œ�š�¸�É�•�´�œ�Å�—�®�œ�¸�Å�¢�Ä�®�v�¤�¸�ž�¦�³�„�µ�«�Â�‹�v�Š�Ä�®�v�°�¡�¥�¡�°�°�„�Å�ž�‹�µ�„�°�µ�‡�µ�¦�°�¥�u�µ�Š�¦�ª�—�Á�¦�È�ª�Â�¨�³
�¦�³�¤�´�—�¦�³�ª�´�Š
�Ä�œ�®�v�°�Š�Ã�—�¥�­�µ�¦�¨�·�¢�š�y�Ä�®�v�¤�¸�ž�¦�³�„�µ�«�Â�‹�v�Š�Ä�®�v�Ÿ�¼�v�Ã�—�¥�­�µ�¦�Ä�œ�¨�·�¢�š�y�ª�u�µ �‹�³�Á�¨�º�É�°�œ�¨�Š�Å�ž�‹�°�—�Ä�œ�•�´�Ê�œ
�¨�u�µ�Š�­�»�—�Â�¨�³�Ä�®�v�°�¡�¥�¡�°�°�„�‹�µ�„�°�µ�‡�µ�¦�Å�ž�°�¥�u�µ�Š�¦�ª�—�Á�¦�È�ª
�Ä�œ�¡�º�Ê�œ�š�¸�É�®�v�°�Š�Ã�™�Š�Ä�®�v�¤�¸�ž�¦�³�„�µ�«�Â�‹�v�Š�Ä�®�v�°�¡�¥�¡�°�°�„�Å�ž�¥�´�Š�¡�º�Ê�œ�š�¸�É�°�º�É�œ�š�¸�É�ž�¨�°�—�£�´�¥ �Â�¨�³�Ä�®�v
�Á�˜�¦�¸�¥�¤�„�´�œ�¡�º�Ê�œ�š�¸�É�¦�°�„�µ�¦�ž�’�·�•�´�˜�·�„�µ�¦�–�y�—�´�•�Á�¡�¨�·�Š�‹�µ�„�Á�‹�v�µ�®�œ�v�µ�š�¸�É�—�´�•�Á�¡�¨�·�Š
�Ä�œ�¡�º�Ê�œ�š�¸�ÉCorridor�Ä�®�v�¤�¸�ž�¦�³�„�µ�«�Â�‹�v�Š�Å�¤�u�Ä�®�v�Á�‡�¨�º�É�°�œ�¥�v�µ�¥�‡�œ�Á�…�v�µ�Å�ž�Ä�œ�¡�º�Ê�œ�š�¸�É�®�v�°�Š�Ã�™�Š�š�¸�É�Á�„�·�—
�Á�®�˜�»
�Ä�œ�„�µ�¦�ž�¦�³�„�µ�«�…�v�°�‡�ª�µ�¤�Œ�»�„�Á�Œ�·�œ �Ä�®�v�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ã�Ž�œ�š�¸�É�‹�³�ž�¦�³�„�µ�«�Å�—�v�™�v�µ�˜�v�°�Š�„�µ�¦�Ã�—�¥�‹�³
�Å�¤�u�š�Î�µ�Ä�®�v�„�µ�¦�ž�¦�³�„�µ�«�…�v�µ�Š�˜�v�œ�®�¥�»�—�•�³�Š�´�„
�Ä�®�v�­�u�Š�­�´�•�•�µ�–�Å�ž�š�¸�É�¦�³�•�•BAS
�Ä�®�v�¦�³�•�•�‡�ª�•�‡�»�¤�‡�ª�´�œ�š�Î�µ�Š�µ�œ�˜�µ�¤�š�¸�É�˜�´�Ê�Š�Å�ª�v
�Â�¨�³�¦�ª�¤�š�´�Ê�Š�Á�®�˜�»�„�µ�¦�–�y�°�º�É�œ�Ç�š�Î�µ�Š�µ�œ�˜�µ�¤�š�¸�É�Å�—�v�Ã�ž�¦�Â�„�¦�¤�Å�ª�v
�Ä�®�v�‡�¨�µ�¥�¨�w�°�‡�š�»�„�ž�¦�³�˜�¼�š�µ�Š�°�°�„�Â�¨�³�•�´�œ�Å�—�®�œ�¸�Å�¢
�Ä�®�v�ž�¨�—�ž�¦�³�˜�¼�„�´�Ê�œ�Á�¡�¨�·�Š�Å�®�¤�v�Â�¨�³�‡�ª�´�œ�¨�µ�¤ �Á�¡�º�É�°�ž�l�—�„�´�Ê�œ�¡�º�Ê�œ�š�¸�É�Á�„�·�—�Á�®�˜�»
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ�ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v�‹�µ�„�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Ä�œ�•�u�°�Š�¨�¤(Duct Smoke Activation)
�Á�¤�º�É�°�¤�¸�„�µ�¦�Â�‹�v�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v�‹�µ�„�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Ä�œ�•�u�°�Š�¨�¤�Ä�®�v�¦�³�•�•�š�Î�µ�Š�µ�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�¤�¸�Á�­�¸�¥�Š�°�°�—�—�´�Š�Á�˜�º�°�œ�š�¸�É�˜�¼�v�‡�ª�•�‡�»�¤Fire Control Panel(FACP)
�Â�­�—�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�Á�®�˜�»�•�œ�‹�°Color Graphic Workstation
�Â�­�—�Š�…�v�°�‡�ª�µ�¤�•�œ�‹�°LCD�Ã�—�¥�Â�‹�v�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�ŠZone, Device Type, Device
Location�Â�¨�³Time/Date�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ
�Á�®�˜�»�„�µ�¦�–�y�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�®�v�¡�·�¤�¡�y�¦�µ�¥�Š�µ�œ�•�œPrinter
�®�¨�°�—�Å�¢LED�•�œ�˜�¼�vRemote�®�¦�º�°Local annunciator�˜�·�—�…�¹�Ê�œ�Á�¡�º�É�°�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š
�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»
�Ä�®�v�­�u�Š�­�´�•�•�µ�–�Å�ž�š�¸�É�¦�³�•�•BAS
�­�´�É�Š�Ä�®�v�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�®�¥�»�—�š�Î�µ�Š�µ�œ
�Â�¨�³�¦�ª�¤�š�´�Ê�Š�Á�®�˜�»�„�µ�¦�–�y�°�º�É�œ�Ç�š�Î�µ�Š�µ�œ�˜�µ�¤�š�¸�É�Å�—�v�Ã�ž�¦�Â�„�¦�¤�Å�ª�v

- �­�´�•�•�µ�–�Â�‹�v�Š�­�£�µ�ª�³�ª�µ�¨�y�ª�¦�³�•�•�—�´�•�Á�¡�¨�·�Š(Supervisory Operation)
�Á�¤�º�É�°�¤�¸�„�µ�¦�Â�‹�v�Š�Á�­�£�µ�ª�³�ª�µ�¨�y�ª�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�Ä�®�v�¦�³�•�•�š�Î�µ�Š�µ�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�¤�¸�Á�­�¸�¥�Š�°�°�—�—�´�Š�Á�˜�º�°�œ�š�¸�É�˜�¼�v�‡�ª�•�‡�»�¤Fire Control Panel(FACP)
�Â�­�—�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�Á�®�˜�»�•�œ�‹�°Color Graphic Workstation
�Â�­�—�Š�…�v�°�‡�ª�µ�¤�•�œ�‹�°LCD�Ã�—�¥�Â�‹�v�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�ŠZone, Device Type, Device
Location�Â�¨�³Time/Date�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ
�Á�®�˜�»�„�µ�¦�–�y�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�®�v�¡�·�¤�¡�y�¦�µ�¥�Š�µ�œ�•�œPrinter
�®�¨�°�—�Å�¢LED�•�œ�˜�¼�vRemote�®�¦�º�°Local annunciator�˜�·�—�…�¹�Ê�œ�Á�¡�º�É�°�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š
�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»

- �­�´�•�•�µ�–�Â�‹�v�Š�­�£�µ�ª�³�¦�³�•�•�…�´�—�…�v�°�Š(Trouble Operation)
�Á�¤�º�É�°�¤�¸�„�µ�¦�Â�‹�v�Š�Á�®�˜�»�­�£�µ�ª�³�¦�³�•�•�…�´�—�…�v�°�Š�Ä�®�v�¦�³�•�•�š�Î�µ�Š�µ�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�¤�¸�Á�­�¸�¥�Š�°�°�—�—�´�Š�Á�˜�º�°�œ�š�¸�É�˜�¼�v�‡�ª�•�‡�»�¤Fire Control Panel(FACP)
�Â�­�—�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�Á�®�˜�»�•�œ�‹�°Color Graphic Workstation
�Â�­�—�Š�…�v�°�‡�ª�µ�¤�•�œ�‹�°LCD�Ã�—�¥�Â�‹�v�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�ŠZone, Device Type, Device
Location�Â�¨�³Time/Date�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ
�Á�®�˜�»�„�µ�¦�–�y�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�®�v�¡�·�¤�¡�y�¦�µ�¥�Š�µ�œ�•�œPrinter

- �­�´�•�•�µ�–�Â�‹�v�Š�­�£�µ�ª�³�„�µ�¦�š�Î�µ�Š�µ�œ�š�´�É�ª�Å�ž(Monitor Operation)
�Á�¤�º�É�°�¤�¸�„�µ�¦�Â�‹�v�Š�­�£�µ�ª�³�„�µ�¦�š�Î�µ�Š�µ�œ�š�´�É�ª�Å�ž�Ä�®�v�¦�³�•�•�š�Î�µ�Š�µ�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�¤�¸�Á�­�¸�¥�Š�°�°�—�—�´�Š�Á�˜�º�°�œ�š�¸�É�˜�¼�v�‡�ª�•�‡�»�¤Fire Control Panel(FACP)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ�ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Â�­�—�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�Á�®�˜�»�•�œ�‹�°Color Graphic Workstation
�Â�­�—�Š�…�v�°�‡�ª�µ�¤�•�œ�‹�°LCD�Ã�—�¥�Â�‹�v�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�ŠZone, Device Type, Device
Location�Â�¨�³Time/Date�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ
�Á�®�˜�»�„�µ�¦�–�y�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�®�v�¡�·�¤�¡�y�¦�µ�¥�Š�µ�œ�•�œPrinter
�®�¨�°�—�Å�¢LED�•�œ�˜�¼�vRemote�®�¦�º�°Local annunciator�˜�·�—�…�¹�Ê�œ�Á�¡�º�É�°�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š
�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»

- Graphic Workstation
�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�ŠGraphic Workstation

�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�°�»�ž�„�¦�–�y�š�¸�É�Á�„�·�—�Á�®�˜�» �Ã�—�¥�Â�­�—�Š�—�v�ª�¥�„�µ�¦�Á�ž�¨�¸�É�¥�œ�­�¸�•�œ
�‹�°�¤�°�œ�·�Á�˜�°�¦�y�…�°�Š�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�» �Â�¨�³�­�µ�¤�µ�¦�™�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�º�É�œ�Ç�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·
�•�œ�•�u�°�Š�š�¸�É�Á�®�¨�º�°�°�¸�„3�•�u�°�Š�…�°�Š�‹�°�¤�°�œ�·�Á�˜�°�¦�y
�„�µ�¦�Â�­�—�Š�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»�­�µ�¤�µ�¦�™Zoom Down�¨�Š�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�¥�u�°�¥�…�°�Š�¡�º�Ê�œ�š�¸�É�š�¸�É
�Á�„�·�—�Á�®�˜�»�Å�—�v
�Â�­�—�Š�‡�Î�µ�­�´�É�Š�Â�¨�³�•�´�œ�š�¹�„�…�°�Š�Ÿ�¼�v�Ä�•�v�Š�µ�œ�•�œ�•�u�°�Š�š�¸�É�Á�®�¨�º�°�Å�—�v
�­�µ�¤�µ�¦�™�Á�¦�¸�¥�„�—�¼�•�´�œ�š�¹�„�ž�¦�³�ª�´�˜�·�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ�¥�v�°�œ�®�¨�´�Š�Å�—�v
�­�µ�¤�µ�¦�™�•�´�œ�š�¹�„�Á�®�˜�»�„�µ�¦�–�y�š�´�Ê�Š�®�¤�—�š�´�Ê�Š�ª�´�œ�Á�ª�¨�µ�š�¸�É�Ÿ�¼�v�Ä�•�v�Š�µ�œ�Å�—�v�„�¦�³�š�Î�µ�Å�ª�v�Ä�œ�…�–�³�Á�„�·�—�Á�®�˜�»�Á�¡�º�É�°
�˜�¦�ª�‹�­�°�•�Å�—�v�£�µ�¥�®�¨�´�Š
�­�µ�¤�µ�¦�™�Â�‹�v�Š�¦�µ�¥�Š�µ�œ�­�£�µ�ª�³Maintenance�Â�¨ �³Sensitivity�…�°�ŠFire Alarm
Component
�¤�¸�Á�­�¸�¥�Š�Á�˜�º�°�œ�š�¸�ÉColor Graphic Workstation�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�Á�®�˜�»�Á�„�·�—�…�¹�Ê�œ

3-7.3.4 �­�u�ª�œ�ž�¦�³�„�°�•�…�°�Š�¦�³�•�•(System Configuration)
- �­�u�ª�œ�ž�¦�³�„�°�•�š�´�É�ª�Å�ž(General)

�¦�³�•�•�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�˜�v�°�Š�­�µ�¤�µ�¦�™�˜�u�°�Á�•�º�É�°�¤�¦�³�®�ª�u�µ�Š�˜�¼�v�‡�ª�•�‡�»�¤�Å�ž�˜�¼�v�‡�ª�•�‡�»�¤ �Â�•�•direct
wired, multi-priority peer to peer network�Â�˜�u�¨�³�˜�¼�v�‡�ª�•�‡�»�¤�Ä�œ�¦�³�•�•network�­�µ�¤�µ�¦�™
�ž�¦�³�¤�ª�¨�Ÿ�¨�Â�¨�³�š�Î�µ�Š�µ�œ�Å�—�v�Â�¤�v�ª�u�µ�˜�¼�v�‡�ª�•�‡�»�¤�°�º�É�œ�Ä�œ�¦�³�•�•�Å�¤�u�­�µ�¤�µ�¦�™�Á�•�º�É�°�¤�˜�u�°�„�´�œ�Å�—�v
�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�š�´�Ê�Š�®�¤�—�‡�ª�¦�™�¼�„�°�°�„�Â�•�•�¤�µ�Á�¡�º�É�°�Ä�•�v�˜�¦�ª�‹�‹�´�•�Á�¡�¨�·�Š�Å�®�¤�v�Å�—�v�¦�ª�—�Á�¦�È�ª �­�µ�¤�µ�¦�™
�Â�‹�v�Š�°�¡�¥�¡�Ÿ�¼�v�š�¸�É�°�¥�¼�u�Ä�œ�°�µ�‡�µ�¦ �‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�•�°�º�É�œ�Ç�š�¸�É
�Á�„�¸�É�¥�ª�…�v�°�Š �Á�¡�º�É�°�‡�ª�•�‡�»�¤�‡�ª�´�œ�¨�µ�¤ �Ã�—�¥�Ä�®�v�™�º�°�ª�u�µ�­�´�•�•�µ�–�Â�‹�v�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v�¤�¸�‡�ª�µ�¤�­�Î�µ�‡�´�•
�°�´�œ�—�´�•�Â�¦�„(highest priority)

- �Â�®�¨�u�Š�‹�u�µ�¥�Å�¢(Power Supply–Audio)
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Á�ž�}�œ�¦�³�•�•�Å�¢�š�¸�É�¤�¸�Å�¢�­�Î�µ�¦�°�Š�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�Á�®�˜�»�Å�¢�¢�q�µ�®�¨�´�„�—�´�• �Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�˜�v�°�Š
�­�µ�¤�µ�¦�™�­�¨�´�•�Å�ž�Ä�•�v�Å�¢�‹�µ�„�Å�¢�¢�q�µ�®�¨�´�„�Å�ž�Ä�•�v�Å�¢�­�Î�µ�¦�°�Š�Â�•�˜�Á�˜�°�¦�¸�É�š�¸�É�Á�˜�¦�¸�¥�¤�Å�ª�v�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·
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�…�œ�µ�—�Â�•�˜�Á�˜�°�¦�¸�É�˜�v�°�Š�­�µ�¤�µ�¦�™�‹�u�µ�¥�Å�¢�Å�—�v�œ�µ�œ24�•�´�É�ª�Ã�¤�Š�…�–�³�ž�„�˜�·�Â�¨�³�œ�µ�œ15�œ�µ�š�¸�Ä�œ�…�–�³
�Â�‹�v�Š�Á�®�˜�»�š�´�Ê�Š�¦�³�•�• �¦�³�•�•�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�°�´�—�ž�¦�³�‹�»�Â�•�˜�Á�˜�°�¦�¸�É�‡�º�œ�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �Â�¨�³
�­�µ�¤�µ�¦�™�ž�¦�´�•�„�¦�³�Â�­�°�´�—�ž�¦�³�‹�»�Å�—�v�•�—�Á�•�¥�˜�µ�¤�°�»�–�®�£�¼�¤�·�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É

- �‹�°�Â�­�—�Š�Ÿ�¨(Display)
�‹�°�Â�­�—�Š�Ÿ�¨�•�œ�˜�¼�v�‡�ª�•�‡�»�¤�­�µ�¤�µ�¦�™�Â�­�—�Š�Å�—�v�š�´�Ê�Š�…�v�°�‡�ª�µ�¤�Â�¦�„�­�»�—�Â�¨�³�®�¨�´�Š�­�»�—�•�œ�‹�°�Á�—�¸�¥�ª�„�´�œ
�Ã�—�¥�¤�¸�ž�»�p�¤�„�—�Á�¨�º�É�°�œ�°�u�µ�œ�…�v�°�‡�ª�µ�¤�Å�—�v1�Ä�œ4�­�£�µ�ª�³�Ã�—�¥�Å�¤�u�š�Î�µ�Ä�®�v�­�´�•�­�œ �Â�¨�³�¤�¸�ž�»�p�¤�„�—�°�u�µ�œ
�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�¡�·�É�¤�Å�—�v

- �ª�Š�‹�¦�Á�¦�·�É�¤�­�´�•�•�µ�–(Initiating Device Circuits)
�ª�Š�‹�¦�Á�¦�·�É�¤�­�´�•�•�µ�–�Ä�•�v�¦�°�Š�¦�´�•�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�°�´�˜�Ã�œ�¤�´�˜�· �Â�¨�³�°�»�ž�„�¦�–�y�Â�‹�v�Š�Á�®�˜�»�—�v�ª�¥�¤�º�°
�°�»�ž�„�¦�–�y�˜�u�°�¦�u�ª�¤�„�´�•�¦�³�•�•�—�´�•�Á�¡�¨�·�Š �Ä�®�v�Á�—�·�œ�­�µ�¥�Â�•�•Class A(Style A or B)

- �ª�Š�‹�¦�Â�‹�v�Š�Á�®�˜�»(Notification Appliance Circuits)
�ª�Š�‹�¦�Â�‹�v�Š�­�´�•�•�µ�–�Ä�•�v�¦�°�Š�¦�´�•�°�»�ž�„�¦�–�y�Â�‹�v�Š�­�´�•�•�µ�–�š�´�Ê�Š�Á�­�¸�¥�Š�Â�¨�³�Â�­�Š �Ä�®�v�Á�—�·�œ�­�µ�¥�Â�•�•Class
B(Style Y) �Ã�—�¥�¦�°�Š�¦�´�•�­�´�•�•�µ�–�Å�—�v�…�œ�µ�—2 amps@ 24vdc�®�¦�º�°50 watts @ 25V,
35 watts @ 70V.

- �ª�Š�‹�¦�­�µ�¥�­�´�•�•�µ�–(Signaling Line Circuits)
�ª�Š�‹�¦�­�µ�¥�­�´�•�•�µ�–�Ä�•�v�¦�°�Š�¦�´�•�¦�³�®�ª�u�µ�Š�˜�¼�v�‡�ª�•�‡�»�¤ �Â�¨�³�Â�Ÿ�Š�Â�­�—�Š�Ÿ�¨�Á�¡�¨�·�Š�Å�®�¤�v�Ä�œ�¦�³�•�• �Ä�®�v
�Á�—�·�œ�­�µ�¥�Â�•�•Class A(Style 7) �Ã�—�¥�Ä�•�v�­�µ�¥�ž�¦�³�Á�£�š�š�°�Š�Â�—�Š�®�¦�º�°Fiber optic�˜�µ�¤�š�¸�É
�¦�³�•�»�Ä�œ�Â�•�• �¦�³�®�ª�u�µ�Š�˜�¼�v�‡�ª�•�‡�»�¤�Â�¨�³�°�»�ž�„�¦�–�ymodule�Ä�®�v�Á�—�·�œ�­�µ�¥�Â�•�•Class A(Style 6
or 7) �ª�Š�‹�¦�­�µ�¥�­�´�•�•�µ�–�Á�­�¸�¥�Š�ž�¦�³�„�µ�«�Œ�»�„�Á�Œ�·�œ�¦�³�®�ª�u�µ�Š�˜�¼�v�‡�ª�•�‡�»�¤�Â�¨�³�Á�‡�¦�º�É�°�Š�…�¥�µ�¥�Á�­�¸�¥�Š �Ä�®�v
�Á�—�·�œ�­�µ�¥�Â�•�•Class A(Style 6)

- �„�µ�¦�Á�—�·�œ�­�µ�¥�Ä�œ�¦�³�•�•(Network Wiring)
�¦�³�•�•�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�˜�v�°�Š�­�µ�¤�µ�¦�™�˜�u�°�Á�•�º�É�°�¤�¦�³�®�ª�u�µ�Š�˜�¼�v�‡�ª�•�‡�»�¤�Å�ž�˜�¼�v�‡�ª�•�‡�»�¤ �Â�•�•direct
wired multi-priority peer-to-peer network�Â�˜�u�¨�³�˜�¼�v�‡�ª�•�‡�»�¤�Ä�œ�¦�³�•�•network�­�µ�¤�µ�¦�™
�ž�¦�³�¤�ª�¨�Ÿ�¨�Â�¨�³�š�Î�µ�Š�µ�œ�Å�—�v�Â�¤�v�ª�u�µ�˜�¼�v�‡�ª�•�‡�»�¤�°�º�É�œ�Ä�œ�¦�³�•�•�Å�¤�u�­�µ�¤�µ�¦�™�Á�•�º�É�°�¤�˜�u�°�„�´�œ�Å�—�v�Â�¨�³
�­�µ�¤�µ�¦�™�‡�ª�•�‡�»�¤�Ã�—�¥�˜�¼�v�‡�ª�•�‡�»�¤�Ä�—�Ç�„�È�Å�—�v�Ä�œnetwork
�„�µ�¦�Á�—�·�œ�­�µ�¥�Á�ž�}�œ�Â�•�•Class A�Ã�—�¥�š�¸�É�Ä�œ�¦�³�•�•�™�v�µ�¤�¸�ž�{�•�®�µ�­�µ�¥�…�µ�—�®�¦�º�°�­�µ�¥�•�È�°�˜ �¦�³�•�•�‹�³
�˜�´�—�­�µ�¥�•�u�ª�Š�œ�´�Ê�œ�°�°�„�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�š�¸�É�Á�®�¨�º�°�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�˜�µ�¤�ž�„�˜�· �Ã�—�¥�Â�˜�u�¨�³�˜�¼�v�‡�ª�•�‡�»�¤�Ä�œ
�„�¨�»�u�¤�œ�´�Ê�œ�Ç�š�¸�É�­�º�É�°�­�µ�¦�„�´�œ�Å�—�v�¥�´�Š�‡�Š�‡�ª�•�‡�»�¤�„�´�œ�Å�—�v�˜�µ�¤�ž�„�˜�·

- �˜�¼�v�‡�ª�•�‡�»�¤(Network Nodes)
�˜�¼�v�‡�ª�•�‡�»�¤�Â�˜�u�¨�³�˜�¼�v�¤�µ�¦�³�•�»�Ä�œ�¦�µ�¥�„�µ�¦�ž�¦�³�„�°�•�œ�¸�Ê�°�¥�u�µ�Š�œ�v�°�¥�˜�v�°�Š�ž�¦�³�„�°�•�Å�ž�—�v�ª�¥
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�ž�»�p�¤�„�—�Â�¨�³�‹�°�Â�­�—�Š�Ÿ�¨LCD�˜�´�ª�°�´�„�¬�¦�…�œ�µ�—168�˜�´�ª�°�´�„�¬�¦
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�®�¨�´�„�Â�¨�³�Å�¢�¢�q�µ�­�Î�µ�¦�°�Š
�ª�Š�‹�¦�˜�¦�ª�‹�‹�´�•
�ª�Š�‹�¦�ž�¦�³�„�µ�«�­�´�•�•�µ�–�Á�­�¸�¥�Š
�ª�Š�‹�¦�Â�‹�v�Š�Á�®�˜�»
�ª�Š�‹�¦�­�u�Š�­�´�•�•�µ�–�Å�ž�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š

3-7.4 �„�µ�¦�¥�º�É�œ�…�°�°�œ�»�¤�´�˜�·(Submittal)

3-7.4.1 �Ã�‡�¦�Š�„�µ�¦(Project)
�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�˜�v�°�Š�…�°�¥�º�É�œ�Á�°�„�­�µ�¦�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�ª�´�­�—�»�°�»�ž�„�¦�–�y�˜�u�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�­�´�É�Š�Ž�º�Ê�° �Ã�—�¥
�°�»�ž�„�¦�–�y�š�¸�É�‹�³�Ä�•�v�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¦�³�„�°�•�Â�•�•�œ�¸�Ê �Â�¨�³�Ä�®�v�¥�º�É�œ�Á�°�„�­�µ�¦�‹�Î�µ�œ�ª�œ
�Á�°�„�­�µ�¦�Â�¨�³�­�Î�µ�œ�ª�œ�¦�ª�¤3�•�»�—�Â�¨�³�¥�º�É�œ�…�°�°�œ�»�¤�´�˜�·�¨�u�ª�Š�®�œ�v�µ�Á�ž�}�œ�¦�³�¥�³�Á�ª�¨�µ�°�¥�u�µ�Š�œ�v�°�¥30�ª�´�œ�„�u�°�œ
�—�Î�µ�Á�œ�·�œ�„�µ�¦�­�´�É�Š�Ž�º�Ê�°
�Â�•�•�„�u�°�­�¦�v�µ�Š�š�¸�É�Ä�•�v�Ä�®�v�¤�¸�¦�³�•�»�•�º�É�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š �š�¸�É�°�¥�¼�u �ª�´�œ�š�¸�É�Â�„�v�Å�…�Â�•�•�Â�¨�³�®�´�ª�…�v�°�š�¸�É�Â�„�v�Å�…
�Á�°�„�­�µ�¦�°�»�ž�„�¦�–�y
- �Á�°�„�­�µ�¦�š�¸�É�¥�º�É�œ�Á�ž�}�œ�Á�°�„�­�µ�¦�š�¸�É�¤�¸�¦�³�•�»�¥�¸�É�®�v�°�…�°�Š�°�»�ž�„�¦�–�y�š�»�„�®�œ�v�µ�•�œ�Á�°�„�­�µ�¦ �Â�¨�³�ž�¦�³�„�°�•�—�v�ª�¥

�¦�µ�¥�¨�³�Á�°�¸�¥�—�—�v�µ�œ�Á�š�‡�œ�·�‡ �¦�»�u�œ�®�¦�º�°�…�œ�µ�—�˜�¦�Š�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�¦�µ�¥�„�µ�¦�ž�¦�³�„�°�•�Â�•�•
�Â�•�•�„�u�°�­�¦�v�µ�Š
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�Â�•�•�š�¸�É�‹�³�Ä�•�v�„�u�°�­�¦�v�µ�Š�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�„�u�°�­�¦�v�µ�Š �Ã�—�¥�Â�•�•�š�¸�É�Ä�•�v�Á�ž�}�œ
�ž�¦�³�„�°�•�—�v�ª�¥�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�œ�¸�Ê
- �Â�•�•�„�µ�¦�Á�—�·�œ�­�µ�¥�Ä�œ�˜�¼�v�‡�ª�•�‡�»�¤
- �Â�•�•riser diagram
- �„�µ�¦�Á�—�·�œ�­�µ�¥�Ä�œ�°�µ�‡�µ�¦�Â�˜�u�¨�³�•�´�Ê�œ�¦�ª�¤�š�´�Ê�Š�˜�Î�µ�Â�®�œ�u�Š�°�»�ž�„�¦�–�y �…�œ�µ�—�š�u�°�®�¦�º�°�¦�µ�Š�Á�—�·�œ�­�µ�¥ �‹�»�—�¡�´�„

�­�µ�¥ �…�œ�µ�—�­�µ�¥ �‹�Î�µ�œ�ª�œ�Â�¨�³�¦�®�´�­�­�¸�…�°�Š�­�µ�¥�š�¸�É�Ä�•�v
- �¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�¦�³�•�•
- �¦�µ�¥�„�µ�¦�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�š�´�Ê�Š�¦�³�•�•
- �Á�°�„�­�µ�¦�Ä�•�¦�´�•�¦�°�Š�ž�¦�³�„�°�•�„�µ�¦�¥�º�É�œ�…�°�°�œ�»�¤�´�˜�·�°�»�ž�„�¦�–�y �˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�¦�³�•�•�˜�v�°�Š�Á�ž�}�œ�•�¦�·�¬�´�š

�š�¸�É�Å�—�v�¤�µ�˜�¦�“�µ�œ�­�¼�Š�Â�¨�³�¤�¸�Á�‹�v�µ�®�œ�v�µ�š�¸�É�•�¦�·�¬�´�š�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�°�•�¦�¤�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �¤�¸�Ä�•�¦�´�•�¦�°�Š
�„�µ�¦�°�•�¦�¤�Ä�œ�­�·�œ�‡�v�µ�¦�»�u�œ�š�¸�É�Ä�•�v�Ä�œ�Ã�‡�¦�Š�„�µ�¦�œ�¸�Ê

- �¦�µ�¥�„�µ�¦�‡�Î�µ�–�ª�œ �ž�¦�³�„�°�•�—�v�ª�¥�Á�°�„�­�µ�¦�‡�Î�µ�–�ª�œ�…�°�Š�¦�³�•�•�—�´�Š�œ�¸�Ê
- �‡�Î�µ�–�ª�œ�…�œ�µ�—�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢
- �‡�Î�µ�–�ª�œ�…�œ�µ�—�Â�•�˜�Á�˜�°�¦�¸�É
- �…�œ�µ�—�°�»�ž�„�¦�–�y�Â�‹�v�Š�­�´�•�•�µ�–�Ä�œ�Â�˜�u�¨�³�ª�Š�‹�¦
- �…�œ�µ�—�ª�Š�‹�¦�°�º�É�œ�š�¸�É�Ä�•�v�Å�¢�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Ä�œ�¦�³�•�•
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3-7.4.2 �­�u�Š�¤�°�•�Š�µ�œ(Close Out)
�Á�°�„�­�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Ä�®�v�Á�˜�¦�¸�¥�¤�‹�Î�µ�œ�ª�œ2�•�»�— �Ã�—�¥�ž�¦�³�„�°�•�—�v�ª�¥
- �‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�¦�³�•�• �¦�µ�¥�¨�³�Á�°�¸�¥�—�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v �„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y �¦�ª�¤�š�´�Ê�Š�Á�°�„�­�µ�¦�°�º�É�œ�Ç�š�¸�É�Ÿ�¼�v

�ª�u�µ�‹�v�µ�Š�˜�v�°�Š�„�µ�¦
- �Â�•�•�„�u�°�­�¦�v�µ�Š�‹�¦�·�Š �¦�³�•�»�˜�Î�µ�Â�®�œ�u�Š�°�»�ž�„�¦�–�y �Â�œ�ª�„�µ�¦�Á�—�·�œ�š�u�°�­�µ�¥ �…�œ�µ�— �‹�Î�µ�œ�ª�œ�Â�¨�³�¦�®�´�­�­�¸�š�¸�É�Ä�•�v

�Á�¨�…�š�¸�É�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�°�»�ž�„�¦�–�y�š�¸�É�¦�³�•�»�˜�Î�µ�Â�®�œ�u�Š�Å�—�v�¦�ª�¤�š�´�Ê�Š�‡�u�µ�„�µ�¦�˜�¦�ª�‹�‹�´�•�š�¸�É�Å�—�v�˜�´�Ê�Š�Å�ª�v
- �Â�•�•�š�¸�É�¥�º�É�œ�­�u�Š�¤�°�•�Š�µ�œ�Á�ž�}�œComputer file
- �Ã�ž�¦�Â�„�¦�¤�…�°�Š�¦�³�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�­�¤�•�¼�¦�–�y�Â�¨�v�ª�Ä�œ�Â�Ÿ�u�œdisk�­�Î�µ�Á�œ�µhard copy�Â�¨�³�¦�®�´�­�Ÿ�u�µ�œ

�š�´�Ê�Š�®�¤�—
- �‹�´�—�Á�˜�¦�¸�¥�¤�•�º�É�° �š�¸�É�°�¥�¼�u �Á�•�°�¦�y�Ã�š�¦�«�´�¡�š�y�…�°�Š�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�š�¸�É�˜�·�—�˜�u�°�Å�—�v

3-7.5 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�‡�»�–�£�µ�¡(Quality Assurance)
3-7.5.1 �„�µ�¦�¦�´�•�¦�°�Š�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š(Qualification of Contractor)

- �„�µ�¦�¦�´�•�¦�°�Š�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•Fire- Security- Access Control

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¤�¸�•�»�‡�¨�µ�„�¦�š�¸�É�Á�ž�}�œ�ª�·�«�ª�„�¦�Â�¨�³�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�š�¸�É�‹�³�•�¦�·�®�µ�¦�‹�´�—�„�µ�¦�Ã�‡�¦�Š�„�µ�¦
�š�´�Ê�Š�®�¤�—�Ä�®�v�—�Î�µ�Á�œ�·�œ�Å�ž�Â�¨�³�­�¤�•�¼�¦�–�y�˜�µ�¤�š�¸�É�˜�v�°�Š�„�µ�¦ �Ã�—�¥�¤�¸�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�˜�´�ª�Â�š�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�®�v
�‡�Î�µ�Â�œ�³�œ�Î�µ�Â�¨�³�¦�u�ª�¤�˜�¦�ª�‹�­�°�•�¦�³�•�•�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª �¦�ª�¤�š�´�Ê�Š�°�°�„�Ä�•�¦�´�•�¦�°�Š�¦�³�•�•�š�¸�É
�˜�·�—�˜�´�Ê�Š

3-7.6 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ(Warranty and Maintenance)
3-7.6.1 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ(Warranty)

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�¦�³�•�•�Á�ž�}�œ�Á�ª�¨�µ 2 �ž�m�œ�´�•�‹�µ�„�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ (�™�v�µ�Å�¤�u�¤�¸�¦�³�•�»�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ) �Â�¨�³�˜�v�°�Š�¤�¸
�­�Î�µ�Á�œ�µ�Ä�•�¦�´�•�ž�¦�³�„�´�œ�‹�µ�„�•�¦�·�¬�´�š�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�Ÿ�¼�v�Ÿ�¨�·�˜�ž�¦�³�„�°�•�Ä�œ�Á�°�„�­�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�—�v�ª�¥ �•�¦�·�¬�´�š�˜�´�ª�Â�š�œ
�‹�Î�µ�®�œ�u�µ�¥�Ä�œ�ž�¦�³�Á�š�«�˜�v�°�Š�¤�¸�­�·�œ�‡�v�µ�‡�Š�‡�¨�´�Š�š�¸�É�•�¦�·�¬�´�š�®�¦�º�°�¡�º�Ê�œ�š�¸�É�Å�¤�u�Å�„�¨�‹�µ�„�Ã�‡�¦�Š�„�µ�¦�°�¥�¼�u�Ä�œ�¦�´�«�¤�¸ 100 �„�·�Ã�¨�Á�¤�˜�¦
�Â�¨�³�­�µ�¤�µ�¦�™�­�u�Š�°�»�ž�„�¦�–�y�°�³�Å�®�¨�u�š�¸�É�˜�v�°�Š�Ä�•�v�Ä�œ�„�µ�¦�Ž�u�°�¤�Â�Ž�¤�¦�³�•�•�Å�—�v�Ä�œ24�•�´�É�ª�Ã�¤�Š

3-7.7 �„�µ�¦� �n�„�°�•�¦�¤(Training)

�•�¦�·�¬�´�š�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�˜�v�°�Š�Á�˜�¦�¸�¥�¤�„�µ�¦� �n�„�°�•�¦�¤�Ä�®�v�„�´�•�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�ž�}�œ�Á�ª�¨�µ�°�¥�u�µ�Š�œ�v�°�¥8�•�´�É�ª�Ã�¤�Š
�ª�·�š�¥�µ�„�¦�š�¸�É� �n�„�°�•�¦�¤�‡�ª�¦�‹�³�Å�—�v�¦�´�•� �n�„�„�µ�¦�°�•�¦�¤�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜

�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É� �n�„�°�•�¦�¤�œ�°�„�‹�µ�„�„�µ�¦�Ä�•�v�Š�µ�œ�¦�³�•�•�Â�¨�v�ª �Ä�®�v�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�³�•�•�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ
NFPA 72�®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ

3-7.8 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y(Products)
3-7.8.1 �Ÿ�¨�·�˜�£�´�–�”�y

- �•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�­�u�ª�œ�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�…�´�Ê�œ�˜�°�œ�°�°�„�Â�•�• �Ÿ�¨�·�˜ �Â�¨�³�‹�Î�µ�®�œ�u�µ�¥�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�¦�³�•�•�œ�¸�Ê�˜�v�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ�ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‡�»�–�£�µ�¡ISO 9000
- �ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�®�v�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�Á�—�¸�¥�ª�„�´�œ�š�´�Ê�Š�®�¤�— �˜�¼�v�‡�ª�•�‡�»�¤�Â�¨�³�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�‡�ª�¦�‹�³�™�¼�„

�°�°�„�Â�•�•�¤�µ�Á�¡�º�É�°�Ä�•�v�Á�Œ�¡�µ�³�¦�³�•�•�œ�¸�Ê
- �˜�¼�v�‡�ª�•�‡�»�¤�Â�¨�³�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�‡�ª�¦�‹�³�Ÿ�¨�·�˜�Ã�—�¥�•�¦�·�¬�´�š�Á�—�¸�¥�ª�„�´�œ�Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�Á�¡�º�É�°�¥�º�œ�¥�´�œ�™�¹�Š

�„�µ�¦�Ä�•�v�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y �¦�³�•�•�š�¸�É�Ä�•�v�£�µ�¥�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Ä�®�v�Á�ž�}�œ�¦�³�•�•microprocessor-based
direct wired, multi-priority peer-to-peer networked system� Ã� — � ¥ � Â � ˜� u � ¨ � ³ � °� » � ž � „ � ¦ � –� ysmoke
detectors, heat detectorsmanual station�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

3-7.8.2 �ª�´�­�—�»�°�»�ž�„�¦�–�y(Panel Components & Functions)

�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž(General)

- �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž(General- Fire alarm)
�˜�¼�v�‡�ª�•�‡�»�¤�Á�ž�}�œ�¦�³�•�•multi-processor based networked system�š�¸�É�™�¼�„�°�°�„�Â�•�•�¤�µ�Á�¡�º�É�°�Ä�•�v�„�´�•�¦�³�•�•
�Â�‹�v�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�v �Ã�—�¥�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž
�˜�¼�v�‡�ª�•�‡�»�¤�ž�¦�³�„�°�•�Å�ž�—�v�ª�¥�°�»�ž�„�¦�–�yhardware�Â�¨�³software�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š
�­�¤�•�¼�¦�–�y �˜�¼�v�‡�ª�•�‡�»�¤�˜�v�°�Š�™�¼�„�°�°�„�Â�•�•�Á�¡�º�É�°�Ä�•�v�Š�µ�œ�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�¦�µ�¥�Á�—�¸�¥�ª�¦�ª�¤�š�´�Ê�Š�Ä�œ�„�µ�¦�¡�´�•�œ�µ�—�v�µ�œ
�Ã�ž�¦�Â�„�¦�¤ �Á�¡�º�É�°�Ä�®�v�Å�—�v�¦�³�•�•Integrate life safety system�š�¸�É�­�¤�•�¼�¦�–�y
�˜�¼�v�‡�ª�•�‡�»�¤�¤�¸�‡�»�–�­�¤�•�´�˜�·�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê:

�¦�°�Š�¦�´�•�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�Â�¨�³�Â�‹�v�Š�Á�®�˜�»�Å�—�v2500analog addressable points
�¦�°�Š�¦�´�•�¦�³�•�•network�Ã�—�¥�˜�u�°�Á�•�º�É�°�¤�Å�—�v�š�´�Ê�Š�¦�³�•�•64�‹�»�— �Ã�—�¥�œ�´�•�¦�ª�¤�š�´�Ê�Š�˜�¼�v�‡�ª�•�‡�»�¤�Â�¨�³�˜�¼�v�Â�­�—�Š�Ÿ�¨
�­�µ�¤�µ�¦�™�•�´�œ�š�¹�„�Á�®�˜�»�„�µ�¦�–�y�Å�—�v�™�¹�Š1740chronological events

�˜�¼�v�‡�ª�•�‡�»�¤�Ä�œ�¦�³�•�•network�¤�¸�‡�»�–�­�¤�•�´�˜�·�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê:
�­�µ�¤�µ�¦�™�ž�q�°�œ�Ã�ž�¦�Â�„�¦�¤�„�µ�¦�Ä�•�v�Š�µ�œ�‹�µ�„�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�¨�Š�Ä�œ�¦�³�•�•�š�¸�É�˜�¼�v�‡�ª�•�‡�»�¤�Ä�—�Ç �„�È�Å�—�v
�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�°�»�ž�„�¦�–�ymodule�—�v�ª�¥electronic address
�Ÿ�¼�v�Ä�•�v�Š�µ�œ�­�µ�¤�µ�¦�™�‡�ª�•�‡�»�¤�„�µ�¦�Ä�•�v�Š�µ�œ�Å�—�v�š�´�Ê�Š�„�µ�¦�­�´�É�Š�Š�µ�œ�Â�¨�³�Â�­�—�Š�Ÿ�¨
�¤�¸�Á�­�¸�¥�Š�Á�˜�º�°�œ�—�v�ª�¥�¦�¼�ž�Â�•�•�š�¸�É�­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�Ä�®�v�Â�˜�„�˜�u�µ�Š�„�´�œ�¦�³�®�ª�u�µ�Š�Á�„�·�—�Á�®�˜�»�ž�¦�³�Á�£�š�˜�u�µ�Š�Ç�‡�º�°
alarm, supervisory, trouble�Â�¨�³monitor conditions
�¤�¸�ž�»�p�¤�„�—�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�˜�u�µ�Š�Ç�•�œ�˜�¼�v�‡�ª�•�‡�»�¤ �‡�º�°reset, alarm silence, panel silence, drill
switch, previous message switch, next message switch�Â�¨�³details switch
�­�µ�¤�µ�¦�™�¦�µ�¥�Š�µ�œ�…�v�°�¤�¼�¨�­�£�µ�ª�³�˜�u�µ�Š�Ç�Ä�œ�¦�³�•�•�Å�—�v�š�´�Ê�Š�•�œ�‹�°�®�¦�º�°�¡�·�¤�¡�y�¦�µ�¥�Š�µ�œ�š�µ�Š�Á�‡�¦�º�É�°�Š�¡�·�¤�¡�y
�­�µ�¤�µ�¦�™�Ä�®�v�Ÿ�¼�v�Ä�•�v�Š�µ�œ�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�…�v�°�¤�¼�¨�¡�º�Ê�œ�“�µ�œ�Å�—�v�Á�•�u�œ �ª�´�œ-�Á�ª�¨�µ �¦�®�´�­�Ÿ�u�µ�œ �ª�´�œ�®�¥�»�— �­�´�É�Š�Á�‡�¦�º�É�°�Š�Á�¦�·�É�¤
�š�Î�µ�Š�µ�œ �¨�•�…�v�°�¤�¼�¨�ž�¦�³�ª�´�˜�·�Á�®�˜�»�„�µ�¦�–�y�Á�—�·�¤
�­�´�É�Š�Ä�®�v�Á�¦�·�É�¤�š�Î�µ�Š�µ�œ�Ä�œ�¦�¼�ž�Â�•�•�„�Î�µ�¨�´�Š�š�—�­�°�•�¦�³�•�•�Å�—�v�Á�Œ�¡�µ�³�Á�‹�v�µ�®�œ�v�µ�š�¸�É�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ�ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�˜�¼�v�‡�ª�•�‡�»�¤�‹�³�˜�v�°�Š�¦�°�Š�¦�´�•�„�µ�¦�š�Î�µ�Š�µ�œ�Å�—�v�˜�¨�°�—�Á�ª�¨�µ�Â�¤�v�ª�u�µ�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�®�¨�´�„�—�´�• �Ã�—�¥�Ä�•�v�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢
�­�Î�µ�¦�°�Š�Â�š�œ�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �¦�³�•�•�˜�v�°�Š�¤�¸�ª�Š�‹�¦�•�µ�¦�y�š�Å�¢�Â�•�˜�Á�˜�°�¦�¸�É�‡�º�œ�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�Á�¤�º�É�°�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢
�®�¨�´�„�„�¨�´�•�‡�º�œ�­�¼�u�­�£�µ�ª�³�ž�„�˜�·

�„�µ�¦�Ä�•�v�Š�µ�œ(Operator’s Interface)

- �„�µ�¦�Â�­�—�Š�Ÿ�¨�Â�¨�³�Â�‹�v�Š�­�´�•�•�µ�–(Annunciation- Audio)

�¦�³�•�•�‹�³�˜�v�°�Š�™�¼�„�°�°�„�Â�•�•�Á�¡�º�É�°�¦�°�Š�¦�´�•�­�´�•�•�µ�–�„�µ�¦�Â�‹�v�Š�Á�®�˜�»�‹�µ�„�°�»�ž�„�¦�–�y�Â�¨�³�ª�Š�‹�¦�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ
�°�µ�‡�µ�¦�¦�ª�¤�š�´�Ê�Š�°�µ�‡�µ�¦�°�º�É�œ�Ç�Å�—�v�—�v�ª�¥ �®�¨�°�—�Å�¢�š�¸�É�Ä�•�v�Â�­�—�Š�Â�‹�v�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Â�¥�„�˜�µ�¤
�ž�¦�³�Á�£�š�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�Â�¨�³�Â�­�—�Š�…�v�°�‡�ª�µ�¤�•�´�—�Á�‹�œ �Á�¤�º�É�°�¤�¸�Á�®�˜�»�„�µ�¦�–�yAlarm,�Â�¨�³Supervisory
�Â�‹�v�Š�­�´�•�•�µ�–�Á�…�v�µ�¤�µ
�˜�¼�vannunciator�¤�¸�‡�»�–�­�¤�•�´�˜�·�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê:
�Â�Ÿ�Š�Â�­�—�Š�Ÿ�´�Š�•�¦�·�Á�ª�–(LED Mimic panel) �Ä�•�v�Â�•�•�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š �Â�Ÿ�Š�š�Î�µ�‹�µ�„
�ª�´�­�—�»Anodized Aluminum�Â�¨�³�¥�¹�—�˜�·�—�¨�°�¥�•�œ�Ÿ�œ�´�Š�˜�µ�¤�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�¦�³�•�»�Ä�œ�Â�•�• �­�u�ª�œ�Â�Ÿ�Š
LED drivers�Ä�®�v�Á�ž�}�œ�°�»�ž�„�¦�–�y�Ÿ�¨�·�˜�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�‹�µ�„UL listed
�œ�°�„�‹�µ�„�œ�¸�Ê�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�ª�Š�‹�¦�‹�u�µ�¥�®�¨�°�—�Å�¢�­�Î�µ�¦�°�Š�Å�—�v�Ä�œ�°�œ�µ�‡�˜�™�v�µ�¤�¸�Á�¡�·�É�¤�Á�˜�·�¤�°�¸�„�‹�Î�µ�œ�ª�œ�°�¥�u�µ�Š
�œ�v�°�¥25% �…�°�Š�š�´�Ê�Š�¦�³�•�•

�Â�®�¨�u�Š�‹�u�µ�¥�­�´�•�•�µ�–�Á�­�¸�¥�Š(Audio)
�¦�³�•�•�˜�v�°�Š�­�µ�¤�µ�¦�™�­�u�Š�­�´�•�•�µ�–�Á�­�¸�¥�Š�Å�—�v�—�v�ª�¥�…�v�°�‡�ª�µ�¤�ž�¦�³�„�µ�«�¨�´�„�¬�–�³Multi-channel�—�v�ª�¥
�­�µ�¥�Å�¢�š�°�Š�Â�—�Š�®�¦�º�°�­�µ�¥Fiber-optic�…�v�°�‡�ª�µ�¤�š�¸�É�ž�¦�³�„�µ�«�­�µ�¤�µ�¦�™�°�´�—�Å�ª�v�¨�u�ª�Š�®�œ�v�µ�¨�´�„�¬�–�³�Á�­�¸�¥�Š
�Â�•�•�—�·�‹�—�˜�°�¨ �Â�¨�³�ž�¦�³�„�µ�«�Ä�œ�Ã�Ž�œ�š�¸�É�™�¼�„�„�Î�µ�®�œ�—�Å�ª�v�˜�µ�¤�Ã�ž�¦�Â�„�¦�¤ �¦�³�•�•�˜�v�°�Š�¦�°�Š�¦�´�•�„�µ�¦
�„�¦�³�‹�µ�¥�…�°�Š�˜�¼�v�Â�®�¨�u�Š�‹�u�µ�¥�­�´�•�•�µ�–�˜�µ�¤�Â�•�•�Å�—�v
�¦�³�•�•�ž�¦�³�„�µ�«�ž�¦�³�„�°�•�—�v�ª�¥�­�ª�·�š�•�y�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�—�´�Š�œ�¸�Ê

All Call�Ä�•�v�Á�¡�º�É�°�­�u�Š�­�´�•�•�µ�–�ž�¦�³�„�µ�«�š�»�„�Ã�Ž�œ
Page to Evacuation Area�Ä�•�v�Á�¡�º�É�°�­�u�Š�­�´�•�•�µ�–�ž�¦�³�„�µ�«�°�¡�¥�¡�­�Î�µ�®�¦�´�•�Ã�Ž�œ�š�¸�É�˜�v�°�Š�„�µ�¦
�°�¡�¥�¡
Page to Alert Area�Ä�•�v�Á�¡�º�É�°�­�u�Š�­�´�•�•�µ�–�ž�¦�³�„�µ�«�Ä�®�v�Ã�Ž�œ�š�¸�É�Á�®�¨�º�°�Á�˜�¦�¸�¥�¤�¡�¦�v�°�¤
Page to Balance Building�Ä�•�v�Á�¡�º�É�°�­�u�Š�­�´�•�•�µ�–�ž�¦�³�„�µ�«�Å�ž�¥�´�Š�Ã�Ž�œ�š�¸�É�Å�¤�u�Ä�•�u�Ã�Ž�œ�°�¡�¥�¡�Â�¨�³
�Á�˜�¦�¸�¥�¤�¡�¦�v�°�¤
Page by Phone�Ä�•�v�Á�¡�º�É�°�­�u�Š�­�´�•�•�µ�–�ž�¦�³�„�µ�«�Ã�—�¥�¦�´�•�­�´�•�•�µ�–�‹�µ�„�Á�‡�¦�º�É�°�Š�Ã�š�¦�«�´�¡�š�y�—�´�•�Á�¡�¨�·�Š

�Â�Ÿ�Š�…�¥�µ�¥�­�´�•�•�µ�–�Á�­�¸�¥�Š �Ä�®�v�Á�˜�¦�¸�¥�¤�…�œ�µ�—�…�°�Š�Â�Ÿ�Š�…�¥�µ�¥�­�´�•�•�µ�–20�®�¦�º�°40�®�¦�º�°95�ª�´�˜�˜�y
�˜�u�°�Ã�Ž�œ�˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�º�˜ �Â�¨�³�­�µ�¤�µ�¦�™�„�Î�µ�Á�œ�·�—�Á�­�¸�¥�Š�­�´�•�•�µ�–3-3-3, 1kHz�Á�°�Š�Å�—�v�Ä�œ
�„�¦�–�¸�š�¸�É�¦�³�•�•�Á�•�º�É�°�¤�˜�u�°�„�´�•�˜�¼�v�‡�ª�•�‡�»�¤�Å�¤�u�Å�—�v�—�v�ª�¥ �ª�Š�‹�¦�…�¥�µ�¥�Á�­�¸�¥�Š�¤�¸�„�µ�¦�ž�q�°�Š�„�´�œ�„�µ�¦�¨�´�—�ª�Š�‹�¦
�­�´�•�•�µ�–�Á�­�¸�¥�Š�š�¸�É�Ä�•�v�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Å�—�v�•�œ�·�—25�®�¦�º�°70 Vrms�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�Â�Ÿ�Š�…�¥�µ�¥�Á�­�¸�¥�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ�ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�­�Î�µ�¦�°�Š�°�¥�u�µ�Š�œ�v�°�¥�‹�Î�µ�œ�ª�œ1�Â�Ÿ�Š �Ã�—�¥�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Â�š�œ�Â�Ÿ�Š�…�¥�µ�¥�Á�­�¸�¥�Š�®�¨�´�„�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·
�Ä�œ�„�¦�–�¸�Â�Ÿ�Š�®�¨�´�„�Å�¤�u�š�Î�µ�Š�µ�œ

�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢(Power Supply)
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Á�ž�}�œ�¦�³�• �• �Å�¢24 VDC output circuits�Ä�œ�„� ¦�–�¸ �š�¸�É�¤�¸�Á�®�˜�»�Å�¢�¢�q�µ�®�¨�´� „ �—�´ �•
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�˜�v�°�Š�­�µ�¤�µ�¦�™�­�¨�´�•�Å�ž�Ä�•�v�Å�¢�‹�µ�„�Å�¢�­�Î�µ�¦�°�Š�š�¸�É�Á�˜�¦�¸�¥�¤�Å�ª�v�Å�—�v�Ã�—�¥�°�´�˜�·�Ã�œ�¤�´�˜�·
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�˜�v�°�Š�¤�¸�„�µ�¦�˜�¦�ª�‹�­�°�•�­�£�µ�ª�³�…�°�Š�˜�´�ª�Á�°�Š �Â�¨�³�Â�‹�v�Š�­�µ�Á�®�˜�»�…�°�Š�°�µ�„�µ�¦�š�¸�É�…�´�—�…�v�°�Š�Å�—�v
�Â�•�˜�Á�˜�°�¦�¸�É�­�Î�µ�¦�°�Š�‹�³�™�¼�„�˜�¦�ª�‹�­�°�•�­�£�µ�ª�³�Ã�—�¥�Â�Ÿ�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢ �Ä�œ�„�¦�–�¸�™�v�µ�®�µ�„�Â�¦�Š�—�´�œ�Å�¢�…�°�Š
�Â�•�˜�Á�˜�°�¦�¸�É�˜�É�Î�µ�Á�„�·�œ�Å�ž�®�¦�º�°�¤�¸�„�µ�¦�ž�¨�—�…�´�Ê�ª�Â�•�˜�Á�˜�°�¦�¸�É�°�°�„ �¦�³�•�•�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�°�´�—�ž�¦�³�‹�»�Â�•�˜�Á�˜�°�¦�¸�É
�‡�º�œ�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �Â�¨�³�­�µ�¤�µ�¦�™�°�´�—�ž�¦�³�‹�»�‹�œ�Á�˜�È�¤�Å�—�v�£�µ�¥�Ä�œ48�•�´�É�ª�Ã�¤�Š�…�œ�µ�—�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É�Á�¤�º�É�°
�‹�u�µ�¥�Å�¢�­�¼�Š�­�»�—�‹�³�‹�u�µ�¥�Å�¢�Å�—�v�œ�µ�œ 3 �•�¤.
�¦�³�•�•�˜�v�°�Š�™�¼�„�°�°�„�Â�•�•�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ä�œ�¤�µ�˜�¦�“�µ�œNFPA 72�Â�¨�³�­�µ�¥�Å�¢�š�¸�É�‹�u�µ�¥�Ä�®�v
�¦�³�•�•�Ä�®�v�Á�—�·�œ�Ä�œ�š�u�°�Å�¢�¢�q�µ �Ä�œ�„�¦�–�¸�š�¸�É�ž�¨�—�ª�Š�‹�¦�Å�¢�¢�q�µ�®�¨�´�„�Ä�®�v�Â�­�—�Š�ž�q�µ�¥[FIRE ALARM
CIRCUIT CONTROL] �Ä�®�v�Á�®�È�œ�•�´�—�Á�‹�œ�—�v�ª�¥�­�¸�Â�—�Š

�¦�µ�¥�Š�µ�œ(Reports)
�¦�³�•�•�˜�v�°�Š�­�µ�¤�µ�¦�™�Â�­�—�Š�Ÿ�¨�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�•�´�œ�š�¹�„�Å�ª�v�Å�—�v�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�³�•�•
�Ã�—�¥�Á�¨�º�°�„�Â�­�—�Š�Å�—�v�š�´�Ê�Š�•�œ�‹�°LCD�®�¦�º�°�Á�‡�¦�º�É�°�Š�¡�·�¤�¡�y
�¦�³�•�•�¥�´�Š�­�µ�¤�µ�¦�™�Â�­�—�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�È�•�Å�ª�v�Å�—�v�™�¹�Š�°�¥�u�µ�Š�œ�v�°�¥1740�Á�®�˜�»�„�µ�¦�–�y
�¦�³�•�•�­�µ�¤�µ�¦�™�Â�­�—�Šfirmware revision listings�Å�—�v�š�´�Ê�Š�¦�³�•�•�…�°�Š�˜�¼�v�‡�ª�•�‡�»�¤�˜�¼�v�Ä�—�˜�¼�v�®�œ�¹�É�Š�„�È�Å�—�v�š�¸�É
�˜�u�°�Á�•�º�É�°�¤�„�´�œ�Ä�œnetwork

�Á�‡�¦�º�É�°�Š�¡�·�¤�¡�y(System Printer)
�Á�‡�¦�º�É�°�Š�¡�·�¤�¡�y�Á�ž�}�œ�•�œ�·�—24-pin, dot matrix printer�°�´�˜�¦�µ�„�µ�¦�¡�·�¤�¡�y�°�¥�u�µ�Š�œ�v�°�¥300�˜�´�ª�°�´�„�¬�¦
�˜�u�°�ª�·�œ�µ�š�¸ �„�µ�¦�˜�u�°�Á�•�º�É�°�¤�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Å�—�v�š�´�Ê�Š�Â�•�•serial�®�¦�º�°parallel communications
protocol�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�„�µ�¦�Á�•�º�É�°�¤�˜�u�°�˜�´�Ê�Š�Â�˜�u300�™�¹�Š9600Baud�¦�µ�¥�Š�µ�œ�š�¸�É�¡�·�¤�¡�y�‹�³�Â�­�—�Š�ª�´�œ
�Á�ª�¨�µ �Â�¨�³�…�v�°�‡�ª�µ�¤�…�°�Š�Â�˜�u�¨�³�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ

3-7.8.3 Graphic Command Workstation

�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�•�»�—�‡�ª�•�‡�»�¤Fire- Alarm System

- �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž(General)
�•�»�—�‡�ª�•�‡�»�¤�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�˜�·�—�˜�´�Ê�Š�Ä�œ�®�v�°�Š�‡�ª�•�‡�»�¤�¦�ª�¤�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�• �ž�¦�³�„�°�•�—�v�ª�¥�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�‹�°
�Á�—�¸�¥�ª�Á�¡�º�É�°�Â�­�—�Š�¦�³�•�•�š�´�Ê�Š�®�¤�— �Â�¨�³�¤�¸�‡�»�–�­�¤�•�´�˜�·�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�‡�ª�•�‡�»�¤�Â�¨�³�Â�­�—�Š�Ÿ�¨�˜�µ�¤�¦�µ�¥�„�µ�¦�ž�¦�³�„�°�•�Â�•�•�—�´�Š�œ�¸�Ê

�„�µ�¦�˜�¦�ª�‹�‹�´�•�Á�¡�¨�·�Š�Å�®�¤�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ�ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�„�µ�¦�—�´�•�Á�¡�¨�·�Š
�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�ž�{�€�¤�—�´�•�Á�¡�¨�·�Š
�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�•�•�‡�ª�•�‡�»�¤�‡�ª�´�œ�Å�¢
�„�µ�¦�ž�¦�³�„�µ�«�­�´�•�•�µ�–�Œ�»�„�Á�Œ�·�œ
�­�£�µ�ª�³�…�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�­�Î�µ�¦�°�Š

- Color Graphic Workstation
Graphical command workstation�‹�³�Â�­�—�Š�…�v�°�‡�ª�µ�¤�Â�¨�³�Ÿ�´�Š�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»�—�v�ª�¥�­�¸�š�¸�É�Â�˜�„�˜�u�µ�Š�„�´�œ
�˜�µ�¤�ž�¦�³�Á�£�š�…�°�Š�­�´�•�•�µ�–�š�¸�É�Á�„�·�—�Á�®�˜�» �Ã�—�¥�•�œ�‹�°�¥�´�Š�ž�¦�³�„�°�•�Å�ž�—�v�ª�¥�•�u�°�Š�Â�­�—�Š�­�u�ª�œ�°�º�É�œ�Ç�‡�º�° �¦�µ�¥�Š�µ�œ
�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�— (System event views,  System event display) �£�µ�¡�°�»�ž�„�¦�–�y�š�¸�É�Â�‹�v�Š�Á�®�˜�»�®�¦�º�°
�˜�¦�ª�‹�‹�´�• (Graphical diagram display, Event video) �…�v�°�‡�ª�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�¡�·�É�¤�Á�˜�·�¤ (Detailed
event message/ instructions) �ž�¦�³�ª�´�˜�·�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�È�•�•�´�œ�š�¹�„�Å�ª�v (User eventlog)  �°�»�ž�„�¦�–�y
�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�š�¸�É�Ä�•�v�°�¥�u�µ�Š�œ�v�°�¥�‡�ª�¦�‹�³�Á�ž�}�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�š�¸�É�‹�´�—�Ž�º�Ê�°�Å�—�v�Ä�œ�ž�¦�³�Á�š�« �¤�¸�‡�»�–�­�¤�•�´�˜�·�°�¥�u�µ�Š�œ�v�°�¥
�‡�º�°Intel Core i7 Gen9, 4.8GHz, RAM 2GB, SSD 1TB, 20” LED Monitor
�Ã�ž�¦�Â�„�¦�¤�š�¸�É�Ä�•�v�Á�ž�}�œ�¦�³�• �•multitasking type�Ž�¹�É�Š�Ä�•�v�Š�µ�œ�•�œ64-bit operating system�Á�•�u�œ
Windows 10 Pro�®�¦�º�°Enterprise�Ž�¹�É�Š�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�¡�¦�v�°�¤�„�´�œ�Å�—�v�®�¨�µ�¥�Ç�Š�µ�œ �„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š
Graphic Workstation�‹�°�£�µ�¡�š�¸�É�Â�­�—�Š�­�µ�¤�µ�¦�™�Â�•�u�Š�Á�ž�}�œ4�•�u�°�Š�Â�¨�³�Â�­�—�Š�Ÿ�¨�š�´�Ê�Š4�•�u�°�Š�Å�—�v�Á�¤�º�É�°�Á�„�·�—
�Á�®�˜�»�„�µ�¦�–�y�…�¹�Ê�œ �‡�º�°

�•�u�°�Š�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�‡�º�°�ž�¦�³�Á�£�š �Á�ª�¨�µ �Â�¨�³�¤�¸�­�¸�Â�˜�„�˜�u�µ�Š�„�´�œ�Â�˜�u�¨�³
�Á�®�˜�»�„�µ�¦�–�y
�•�u�°�Š�Â�­�—�Š�Â�Ÿ�œ�Ÿ�´�Š�•�¦�·�Á�ª�–�š�¸�É�Á�„�·�—�Á�®�˜�»�Â�¨�³�Â�­�—�Š�„�¦�°�•�—�v�ª�¥�­�¸�Â�¥�„�˜�µ�¤�¨�´�„�¬�–�³�Á�®�˜�»�„�µ�¦�–�y�š�¸�É
�Á�„�·�—
�•�u�°�Š�­�Î�µ�®�¦�´�•�Ä�®�v�Ÿ�¼�v�Ä�•�v�Š�µ�œ�­�µ�¤�µ�¦�™�¡�·�¤�¡�y�…�v�°�‡�ª�µ�¤�¦�µ�¥�Š�µ�œ�Á�¡�·�É�¤�Á�˜�·�¤�…�–�³�¦�´�•�š�¦�µ�•�Á�®�˜�»�„�µ�¦�–�y
�Â�¨�³�¤�¸�ž�¦�³�ª�´�˜�·�Á�„�È�•�Å�ª�v�­�µ�¤�µ�¦�™�Á�¦�¸�¥�„�—�¼�Å�—�v�£�µ�¥�®�¨�´�Š

Graphical workstation�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�‡�ª�•�‡�»�¤�¦�³�•�•�Å�—�v�®�¨�µ�¥�¦�³�•�• �Ã�—�¥�Å�¤�u�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š
�¤�¸workstation�®�¨�µ�¥�Á�‡�¦�º�É�°�Š�Á�¡�º�É�°�‡�ª�•�‡�»�¤�Â�˜�u�¨�³�¦�³�•�•�—�´�Š�œ�¸�Ê
�„�µ�¦�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�Á�¡�¨�·�Š�Å�®�¤�v �‡�º�°

�­�µ�¤�µ�¦�™�„�—�¦�´�•�š�¦�µ�•�Á�®�˜�»�„�µ�¦�–�y�š�¸�É�Á�„�·�—�…�¹�Ê�œ �®�¥�»�—�Á�­�¸�¥�Š�­�´�•�•�µ�–�Â�‹�v�Š�Á�®�˜�»�Ä�œ�°�µ�‡�µ�¦�Â�¨�³�Â�‹�v�Š
�¦�³�•�•�Ä�®�v�„�¨�´�•�­�¼�u�­�£�µ�ª�³�ž�„�˜�·
�­�µ�¤�µ�¦�™�­�´�É�Š�Š�µ�œ�®�¦�º�°�®�¥�»�—�š�Î�µ�Š�µ�œ �Ä�•�v�Š�µ�œ�®�¦�º�°�Å�¤�u�Ä�•�v�Š�µ�œ�•�´�É�ª�‡�¦�µ�ª�Ä�œ�°�»�ž�„�¦�–�y�®�¦�º�°�Ã�Ž�œ�š�¸�É
�˜�v�°�Š�„�µ�¦�Å�—�v
�­�µ�¤�µ�¦�™�¦�µ�¥�Š�µ�œ�­�£�µ�ª�³�Ä�œ�¦�³�•�• �‡�u�µ�„�µ�¦�˜�¦�ª�‹�‹�´�•�š�¸�É�˜�´�Ê�Š�Å�ª�v�…�°�Š�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�„�µ�¦�Å�—�v
�Á�¤�º�É�°�Á�„�·�—�Á�®�˜�»�‹�³�¤�¸�Á�­�¸�¥�Š�­�´�•�•�µ�–�Â�‹�v�Š�Á�˜�º�°�œ�š�¸�É�Á�‡�¦�º�É�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�˜�µ�¤�Å�¢�¨�y�Á�­�¸�¥�Š .WAV�š�¸�É�˜�´�Ê�Š
�‡�u�µ�Å�ª�v
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3-7.8.4 �°�»�ž�„�¦�–�y(Field Mounted System Components)

�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�Á�¡�¨�·�Š�Å�®�¤�v(Fire Initiating Devices)

- �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ(Smoke Detectors)

�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Â�•�•�¦�³�•�»�˜�Î�µ�Â�®�œ�u�Š
Intelligent Addressable/Analog Smoke- General
�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Â�•�•�¦�³�•�»�˜�Î�µ�Â�®�œ�u�Š�Á�ž�}�œ�•�œ�·�—Microprocessor base�Å�¤�u�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v
�Â�•�•�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�—�v�ª�¥rotary switch�®�¦�º�°dip switch
�„�µ�¦�˜�´�Ê�Š�‡�u�µ�‡�ª�µ�¤�Å�ª�Ä�œ�„�µ�¦�˜�¦�ª�‹�‹�´�•�Ä�®�v�„�¦�³�š�Î�µ�•�œ�Ã�ž�¦�Â�„�¦�¤ �Ã�—�¥�˜�´�Ê�Š�‡�u�µ�Å�—�v5�¦�³�—�´�•�Â�¨�³�™�v�µ�®�µ�„
�˜�v�°�Š�„�µ�¦�˜�´�Ê�Š�‡�u�µPre-alarm�­�µ�¤�µ�¦�™�˜�´�Ê�Š�‡�u�µ�Å�—�v�Â�˜�u�¨�³�¦�³�—�´�•�Ç�¨�³5%
�°�»�ž�„�¦�–�y�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�u�µ�Â�¨�³�•�—�Á�•�¥�‡�u�µ�Ã�—�¥�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�‡�u�µ�Ä�œ�­�£�µ�ª�³�ž�{�‹�‹�»�•�´�œ�Å�—�v
�œ�°�„�‹�µ�„�œ�¸�Ê�¥�´�Š�­�µ�¤�µ�¦�™�˜�´�Ê�Š�‡�u�µ�¦�³�—�´�•maintenance alert�…�°�Š�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Å�—�v�˜�´�Ê�Š�Â�˜�u
75%-100%
�¦�³�•�•�­�µ�¤�µ�¦�™�Á�ž�¨�¸�É�¥�œ�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�Å�—�v�Ã�—�¥�Å�¤�u�˜�v�°�Š�Ã�ž�¦�Â�„�¦�¤�Ä�®�¤�u �°�»�ž�„�¦�–�y�š�¸�É�˜�·�—�˜�´�Ê�Š�Â�š�œ
�°�»�ž�„�¦�–�y�Á�—�·�¤�‹�³�™�¼�„�ž�q�°�œ�‡�u�µ�˜�µ�¤�‡�u�µ�Á�—�·�¤�š�¸�É�˜�Î�µ�Â�®�œ�u�Š�œ�´�Ê�œ�Ä�œ�¦�³�•�•

�x �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œSmoke Detector-Photoelectric Smoke Detector
�Á�ž�}�œ�°�»�ž�„�¦�–�y�š�¸�É�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Ã�—�¥�°�µ�«�´�¥�„�µ�¦�­�³�š�v�°�œ�…�°�Š�¨�Î�µ�Â�­�Š�¦�³�®�ª�u�µ�Š�˜�´�ª�¦�´�•�Â�¨�³�˜�´�ª�­�u�Š
(light-scattering optical sensor) �Å�—�v�¦�´�•�¤�µ�˜�¦�“�µ�œUL268�¦�³�—�´�•�„�µ�¦�š�Î�µ�Š�µ�œ�š�¸�É�Â�¦�Š�—�´�œ
8.5-33VDC�„�¦�³�Â�­�…�–�³STANDBY70µA�…�–�³ALARM�„�¦�³�Â�­�Å�¤�u�Á�„�·�œ60 mA�‡�u�µ
�„�µ�¦�˜�¦�ª�‹�‹�´�•�š�¸�É2.85%, +0.37%, -1.00% �¤�ĻED�„�¦�³�¡�¦�·�•�Â�­�—�Š�­�£�µ�ª�³�„�µ�¦�š�Î�µ�Š�µ�œ
�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Á�ž�}�œ�Â�•�• �®�¤�»�œ�¨�È�°�‡�•�œ�“�µ�œ�Ž�¹�É�Š�¤�¸Terminal�Â�•�•�­�„�¦�¼�­�Î�µ�®�¦�´�•�Á�…�v�µ
�­�µ�¥�­�´�•�•�µ�–

�x �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Â�•�•�¨�Î�µ�Â�­�Š�¦�³�¥�³�Å�„�¨(Beam Smoke Detector)
�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Â�•�•�¨�Î�µ�Â�­�Š�¦�³�¥�³�Å�„�¨�Ä�®�v�˜�·�—�˜�´�Ê�Š�˜�µ�¤�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�¦�³�•�»�Ä�œ�Â�•�• �°�»�ž�„�¦�–�y�œ�¸�Ê
�ž�¦�³�„�°�•�Å�ž�—�v�ª�¥�•�»�—�¦�´�•-�­�u�Š�­�´�•�•�µ�– �Â�¨�³�Â�Ÿ�u�œ�­�³�š�v�°�œReflector�Ã�—�¥�˜�´�Ê�Š�¦�³�¥�³�®�u�µ�Š�Å�—�v�˜�´�Ê�Š�Â�˜�u
15-160�¢�» � ˜ �® � ¦� º � °160-300�¢�» � ˜ � ˜ �µ�¤ �‡ � ª�µ�¤ �® �¤ �µ� ³� ­ �¤ � ¡� º�Ê �œ�š� ¸�É � ˜� · �—� ˜� ´�Ê �Š �Á�ž� } �œ�Â� • � •
microprocessor control�Â�¨�³�¤�¸�ª�Š�‹�¦automatic gain control�Á�¡�º�É�°�ž�¦�´�•�‡�u�µ�•�—�Á�•�¥�‡�ª�µ�¤
�­�„�ž�¦�„�…�°�Š�®�œ�v�µ�Á�¨�œ�­�y�Á�œ�º�É�°�Š�‹�µ�„� �»�p�œ�¨�³�°�°�Š

�x �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Ä�œ�š�u�°�¨�¤ (Duct Detector Housing)
Duct Smoke Detector�Á�ž�}�œ�Â�•�•2-Wire�˜�´�ª�‡�ª�•�‡�»�¤�Á�ž�}�œ�„�¨�u�°�Š�Ä�­�u�Á�‡�¦�º�É�°�Š�‹�´�•�‡�ª�´�œ�Â�•�•
PCB mounted Photoelectric Detector�‡�u�µ�„�µ�¦�˜�¦�ª�‹�‹�´�•smoke sensitivity�š�¸�É0.79%-
2.46%obscuration/ ft. �‡�ª�µ�¤�Á�¦�È�ª�¨�¤�š�¸�É100 ft./min-4,000 ft./min�˜�·�—�˜�´�Ê�Š�š�¸�É�•�u�°�Š�¨�¤
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�„�¨�´�•�®�¦�º�°�•�u�°�Š�Á�…�v�µ�…�°�Š�Á�‡�¦�º�É�°�Š�Á�ž�p�µ�¨�¤ �¤�Şampling Tube�Á�ž�}�œ�š�u�°�¥�µ�ª�˜�µ�¤�…�œ�µ�—�Á�‡�¦�º�É�°�Š �¤�¸
�¦�¸�Á�¨�¥�y�­�Î�µ�®�¦�´�•�˜�´�—�Å�¢�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«HVAC�¤�¸�®�¨�°�—�Å�¢LED on Board�Â�­�—�Š�­�´�•�•�µ�–
�Á�¡�¨�·�Š�Å�®�¤�v �­�´�•�•�µ�–�Á�®�˜�»�…�´�—�…�v�°�Š �Â�¨�³�­�„�ž�¦�„ �°�»�ž�„�¦�–�yDuct Smoke Detector�­�µ�¤�µ�¦�™
�š�—�­�°�•�°�»�ž�„�¦�–�y�Å�—�v�Ã�—�¥Magnetic Activated Test Switch

- �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�µ�¤�¦�v�°�œ(Heat Detectors)
�x �°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�•�‡�ª�µ�¤�¦�v�°�œHeat Detector

Combination Type Heat Detector
�Á�ž�}�œ�•�œ�·�—�š�¸�É�¤�¸�„�µ�¦�š�Î�µ�Š�µ�œ2�¨�´�„�¬�–�³�‡�º�° �š�Î�µ�Š�µ�œ�Á�¤�º�É�°�°�´�˜�¦�µ�„�µ�¦�Á�¡�·�É�¤�…�°�Š�°�»�–�®�£�¼�¤�·�Á�„�·�œ15°F
(9°C)�˜�u�°�œ�µ�š�¸ (Rate of RiseTemperature)�Á�ž�}�œ�Â�•�•self-restoring�Â�¨�³�Á�¤�º�É�°�°�»�–�®�£�¼�¤�·
�­�¼�Š�Á�„� · �œ135°F(57°C)  (Fixed Temperature)�Á�ž� } �œ�Â�• � •non-restorable�Ä�•�v�Š�µ�œ
�‡�¦�°�•�‡�¨�»�¤�¡�º�Ê�œ�š�¸�É�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ232�˜�µ�¦�µ�Š�Á�¤�˜�¦�®�¦�º�°�¦�³�¥�³�®�u�µ�Š50�¢�»�˜(15.2�Á�¤�˜�¦) �Å�—�v�¦�´�•
�¤�µ�˜�¦�“�µ�œUL�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�•�v�®�¤�»�œ�¨�È�°�‡�•�œ�“�µ�œ�¡�¨�µ�­�˜�·�„
Fixed Temperature Heat Detectors

�š�Î�µ�Š�µ�œ�Á�¤�º�É�°�°�»�–�®�£�¼�¤�·�­�¼�Š�Á�„�·�œ135°F(57°C) �®�¦�º�°200°F(93°C) IN KITCHEN AREA
GEN AND FIRE PUMP�˜�µ�¤�š�¸�É�ž�¦�µ�„�’�Ä�œ�Â�•�•non-restorable�Ä�•�v�Š�µ�œ�‡�¦�°�•�‡�¨�»�¤�¡�º�Ê�œ�š�¸�É�Å�—�v
�Å�¤�u�œ�v�°�¥�„�ª�u�µ232�˜�µ�¦�µ�Š�Á�¤�˜�¦�®�¦�º�°�¦�³�¥�³�®�u�µ�Š50�¢�»�˜(15.2�Á�¤�˜�¦)�Å�—�v�¦�´�•�¤�µ�˜�¦�“�µ�œUL�„�µ�¦
�˜�·�—�˜�´�Ê�Š�Ä�•�v�®�¤�»�œ�¨�w�°�‡�•�œ�“�µ�œ�¡�¨�µ�­�˜�·�„

- Telephone Jack
�Á�ž�}�œ�•�œ�·�—�˜�·�—�˜�´�Ê�Š�Â�•�•SEMI-FLUSH MOUNTED�Ä�•�v�­�Î�µ�®�¦�´�•�˜�·�—�˜�u�°�„�´�•FIRE ALARM
CONTROL PANEL�Â�¨�³�­�µ�¥�Å�¢�š�¸�É�Ä�•�v�…�œ�µ�—1.5 MM2., TIEV FRC

- Telephone Handset�Ä�®�v�‹�´�—�Á�˜� ¦�¸�¥�¤�‹� Î �µ�œ�ª�œ 3 �•�»�— �­� Î �µ�®�¦�´�• �˜� · �—�˜�u�°�­�º�É�°�­�µ�¦�„�´ �•REMOTE
TELEPHON JACK�š�¸�É�˜�·�—�˜�´�Ê�Š�˜�µ�¤�‹�»�—�˜�u�µ�Š�Ç �Ä�œ�°�µ�‡�µ�¦ �Ã�—�¥�Â�•�u�Š�Á�ž�}�œ�Ã�Ž�œ�˜�µ�¤�Â�•�•�„�µ�¦�Á�­�¸�¥�•�­�µ�¥
�…�°�Š�Ã�š�¦�«�´�¡�š�y�Á�…�v�µ�„�´�•REMOTE TELEPHONE JACK�˜�µ�¤�Ã�Ž�œ�˜�u�µ�Š�Ç �‹�³�š�Î�µ�Ä�®�v�Á�„�·�—�­�´�•�•�µ�–
�Â�­�Š �Â�¨�³�Á�­�¸�¥�Š�…�¹�Ê�œ�š�¸�ÉCOMMAND PANEL�„�µ�¦�˜�·�—�˜�u�°�­�º�É�°�­�µ�¦�š�µ�Š�Ã�š�¦�«�´�¡�š�y�Á�ž�}�œ�Â�•�• 2WAY
COMMUNICATION

- �°�»�ž�„�¦�–�y�Â�‹�v�Š�Á�®�˜�»�—�v�ª�¥�¤�º�°(Manual Stations)
�x �°�»�ž�„�¦�–�y�Â�‹�v�Š�Á�®�˜�»�—�v�ª�¥�¤�º�°Manual Pull Station
�Á�ž�}�œ�Â�•�•Double Action�Å�—�v�¦�´�•�¤�µ�˜�¦�“�µ�œUL(�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�°�°�„�Â�•�•)

- �°�»�ž�„�¦�–�y�Â�‹�v�Š�­�´�•�•�µ�–(Notification Appliances)
�x (Low Profile Speaker- Wall Mount)

�¨�Î�µ�Ã�¡�Š�Ä�®�v�Ä�•�v�•�œ�·�—Low profile�˜�·�—�˜�´�Ê�Š�•�œ�Ÿ�œ�´�Š �¤�¸�‡�ª�µ�¤�­�¼�Š�Å�¤�u�Á�„�·�œ1” �‹�µ�„�¡�º�Ê�œ�Ÿ�œ�´�Š
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�ž � ¦ � ³� „ � ° � • �—�v�ª�¥� ­ � ª� · �š � •�y�Á� ¨� º�É�°�œ�Á�¡� º�É�° �Á� ¨� º � ° � „ � ¦ � ³ �—�´ � • �Á� ­� ¸ �¥�Š�š� ¸�É� ˜�v �° �Š� „ �µ� ¦�‡� º � °2W(90dBA),
1W(87dBA), 1/2W(84dBA), 1/4W(81dBA) �š�¸�É�¦�³�¥�³10�¢�»�˜ �Å�—�v�¤�µ�˜�¦�“�µ�œUL-
464
�¦�³�—�´�•�Á�­�¸�¥�Š�š�¸�É�˜�´�Ê�Š�‡�u�µ�Å�ª�v�­�µ�¤�µ�¦�™�­�´�Š�Á�„�˜�Å�—�v�Á�¤�º�É�°�ž�l�—� �µ�‡�¦�°�•�¨�Š �°�»�ž�„�¦�–�y�œ�¸�Ê�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Å�—�v�•�œ
�„�¨�u�°�Š�˜�u�°�­�µ�¥�…�œ�µ�—4”x2 1/8”

�x (Low Profile Speaker- Ceiling Mount)
�¨�Î�µ�Ã�¡�Š�Ä�®�v�Ä�•�v�•�œ�·�—Low profile�˜�·�—�˜�´�Ê�Š�•�œ� �q�µ�Á�¡�—�µ�œ �¤�¸�‡�ª�µ�¤�­�¼�Š�Å�¤�u�Á�„�·�œ1” �‹�µ�„�¡�º�Ê�œ�Á�¡�—�µ�œ
�ž� ¦ � ³� „ � ° � • �—�v�ª�¥� ­ � ª� · �š � •�y�Á� ¨� º�É�°�œ�Á�¡� º�É�° �Á� ¨� º � ° � „ � ¦ � ³ �—�´ � • �Á� ­� ¸ �¥�Š�š� ¸�É� ˜�v �° �Š� „ �µ� ¦�‡� º � °2W(90dBA),
1W(87dBA), 1/2W(84dBA), 1/4W(81dBA) �š�¸�É�¦�³�¥�³10�¢�»�˜ �Å�—�v�¤�µ�˜�¦�“�µ�œUL-
464
�¦�³�—�´�•�Á�­�¸�¥�Š�š�¸�É�˜�´�Ê�Š�‡�u�µ�Å�ª�v�­�µ�¤�µ�¦�™�­�´�Š�Á�„�˜�Å�—�v�Á�¤�º�É�°�ž�l�—� �µ�‡�¦�°�•�¨�Š �°�»�ž�„�¦�–�y�œ�¸�Ê�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Å�—�v�•�œ
�„�¨�u�°�Š�˜�u�°�­�µ�¥�…�œ�µ�—4”x2 1/8”

- Strobe(Ceiling Type)
Strobe�Á�ž�}�œ�•�œ�·�—24Vdc  Listed Strobe�®�¨�´�„�„�µ�¦�„�¦�³�‹�µ�¥�…�°�Š�Â�­�ŠLight Distribution
�Á�ž�} �œ�Â�• �•Full Light Technology�…�œ�µ�—15/ 30/ 75/ 95 cd. �  �µ�‡�¦ �°�• �Á�ž�}�œ�ª�´�­ �—�»
Textured UV Stabilized, Color Impregnated Engineered Plastic�°�» �ž �„ �¦ �–�y �Å �—�v �¦�´ �•
�¤�µ�˜�¦�“�µ�œUL1971

- (Speaker-Strobe)
�x (Low Profile Speaker- Strobe Wall Mount)

�¨�Î�µ�Ã�¡�Š�Ä�®�v�Ä�•�v�•�œ�·�—Low profile�˜�·�—�˜�´�Ê�Š�•�œ�Ÿ�œ�´�Š �¤�¸�‡�ª�µ�¤�­�¼�Š�Å�¤�u�Á�„�·�œ1” �‹�µ�„�¡�º�Ê�œ�Ÿ�œ�´�Š
�ž�¦�³�„ �° �• �—�v �ª�¥�­ �ª�·�š � •�y�Á� ¨� º�É�° �œ�Á�¡� º�É �° �Á� ¨� º � ° � „ � ¦� ³ �—�´ � • �Á� ­� ¸ �¥�Š�š� ¸�É � ˜�v � ° �Š� „ �µ� ¦�‡� º � °2W(90dBA),
1W(87dBA), 1/2W(84dBA), 1/4W(81dBA) �š�¸�É�¦�³�¥�³10�¢�»�˜ �Å�—�v�¤�µ�˜�¦�“�µ�œUL-
464
�­�´�•�•�µ�–�Â�­�Š�„�¦�³�¡�¦�·�•�­�µ�¤�µ�¦�™�Á�¨�º�É�°�œ�­�ª�·�š�•�y�Á�¨�º�°�„�¦�³�—�´�•�‡�ª�µ�¤�­�ª�u�µ�Š�…�°�Š�Â�­�Š�Å�—�v�‡�º�°15cd,
30cd, 75cd, 110cd�¦�³�—�´�•�Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�ª�u�µ�Š�š�¸�É�˜�´�Ê�Š�‡�u�µ�Å�ª�v�­�µ�¤�µ�¦�™�­�´�Š�Á�„�˜�Å�—�v�Á�¤�º�É�°�ž�l�—� �µ
�‡�¦�°�•�¨�Š �°�»�ž�„�¦�–�y�œ�¸�Ê�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Å�—�v�•�œ�„�¨�u�°�Š�˜�u�°�­�µ�¥�…�œ�µ�—4”x2 1/8”

�x (Low Profile Speaker- Strobe Ceiling Mount)
�¨�Î�µ�Ã�¡�Š�Ä�®�v�Ä�•�v�•�œ�·�—Low profile�˜�·�—�˜�´�Ê�Š�•�œ� �q�µ�Á�¡�—�µ�œ �¤�¸�‡�ª�µ�¤�­�¼�Š�Å�¤�u�Á�„�·�œ1” �‹�µ�„�¡�º�Ê�œ�Á�¡�—�µ�œ
�ž� ¦ � ³� „ � ° � • �—�v�ª�¥� ­ � ª� · �š � •�y�Á� ¨� º�É�°�œ�Á�¡� º�É�° �Á� ¨� º � ° � „ � ¦ � ³ �—�´ � • �Á� ­� ¸ �¥�Š�š� ¸�É� ˜�v �° �Š� „ �µ� ¦�‡� º � °2W(90dBA),
1W(87dBA), 1/2W(81dBA), 1/4W(81dBA) �š�¸�É�¦�³�¥�³10�¢�»�˜ �Å�—�v�¤�µ�˜�¦�“�µ�œUL-
464
�­�´�•�•�µ�–�Â�­�Š�„�¦�³�¡�¦�·�•�­�µ�¤�µ�¦�™�Á�¨�º�É�°�œ�­�ª�·�š�•�y�Á�¨�º�°�„�¦�³�—�´�•�‡�ª�µ�¤�­�ª�u�µ�Š�…�°�Š�Â�­�Š�Å�—�v�‡�º�°15cd,
30cd, 75cd, 95cd�¦�³�—�´�•�Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�ª�u�µ�Š�š�¸�É�˜�´�Ê�Š�‡�u�µ�Å�ª�v�­�µ�¤�µ�¦�™�­�´�Š�Á�„�˜�Å�—�v�Á�¤�º�É�°�ž�l�—� �µ
�‡�¦�°�•�¨�Š �°�»�ž�„�¦�–�y�œ�¸�Ê�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Å�—�v�•�œ�„�¨�u�°�Š�˜�u�°�­�µ�¥�…�œ�µ�—4”x2 1/8”
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- �°�»�ž�„�¦�–�y�¦�´�•-�­�u�Š�­�´�•�•�µ�–(Intelligent Input & Output Devices)
�x (Input Module)

�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�°�»�ž�„�¦�–�yInput Module�Ä�•�v�Á�¡�º�É�°�¦�´�•�­�´�•�•�µ�–�‹�µ�„�°�»�ž�„�¦�–�y�˜�¦�ª�‹�‹�´�• �°�»�ž�„�¦�–�y�Â�‹�v�Š
�Á�®�˜�»�—�v�ª�¥�¤�º�°�Ä�œ�¦�³�•�• �Ã�—�¥�š�Î�µ�Š�µ�œ�˜�µ�¤�š�¸�É�Ã�ž�¦�Â�„�¦�¤�Å�ª�v �¤�¸�Å�¢led�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ã�¤�—�¼�¨�­�¸
�Á�…�¸�¥�ª�Â�¨�³�­�¸�Â�—�Š

�x (Signal Module)
�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�°�»�ž�„�¦�–�ySignal Module�Â�•�•�ª�Š�‹�¦�­�´�•�•�µ�–�Â�‹�v�Š�Á�®�˜�»1�ª�Š�‹�¦ �…�œ�µ�—
24Vdc@ 2 amps�®�¦�º�°�­�´�•�•�µ�–�Á�­�¸�¥�Š�…�œ�µ�—25 Vrms@ 50 watts�®�¦�º�°70 Vrms@ 35
watts�Ã�—�¥�š�Î�µ�Š�µ�œ�˜�µ�¤�š�¸�É�Ã�ž�¦�Â�„�¦�¤�Å�ª�v  �¤�¸�Å�¢led�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ã�¤�—�¼�¨�­�¸�Á�…�¸�¥�ª�Â�¨�³�­�¸
�Â�—�Š

�x (Control Relay Module)
�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�°�»�ž�„�¦�–�yControl Relay Module�Â�•�•�®�œ�v�µ�­�´�¤�Ÿ�´�­Form C�…�œ�µ�—24Vdc@
2 amps�Ä�•�v�Á�¡�º�É�°�­�u�Š�­�´�•�•�µ�–�®�œ�v�µ�­�´�¤�Ÿ�´�­�Å�ž�‡�ª�•�‡�»�¤�¦�³�•�•�®�¦�º�°�°�»�ž�„�¦�–�y�°�º�É�œ�Ä�œ�¦�³�•�• �Ã�—�¥
�š�Î�µ�Š�µ�œ�˜�µ�¤�š�¸�É�Ã�ž�¦�Â�„�¦�¤�Å�ª�v �¤�¸�Å�¢led�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ã�¤�—�¼�¨�­�¸�Á�…�¸�¥�ª�Â�¨�³�­�¸�Â�—�Š

�x (Isolator Module)
�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�°�»�ž�„�¦�–�yIsolator Module�Á�¡�º�É�°�Â�¥�„�ª�Š�‹�¦�­�´�•�•�µ�–�š�¸�É�­�µ�¥�¨�´�—�ª�Š�‹�¦�°�°�„�‹�µ�„
�¦�³�•�• �š�Î�µ�Ä�®�v�¦�³�•�•�š�¸�É�Á�®�¨�º�°�¥�´�Š�‡�Š�Ä�•�v�Š�µ�œ�Å�—�v�˜�µ�¤�ž�„�˜�· �¤�¸�Å�¢led�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ã�¤�—�¼�¨�­�¸
�Á�…�¸�¥�ª �¤�¸�‹�Î�µ�œ�ª�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�¦�³�•�»�˜�µ�¤�¤�µ�˜�¦�“�µ�œ �ª�­�š.

3-7.9 �„�µ�¦�š�—�­�°�•�Â�¨�³�°�•�¦�¤(Execution)
3-7.9.1 �„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•(Installation)

- �„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•(Installation)
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¤�¸�ª�·�«�ª�„�¦�Â�¨�³�•�»�‡�¨�µ�„�¦�š�¸�É�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Â�¨�³�­�µ�¤�µ�¦�™�•�¦�·�®�µ�¦�Ã�‡�¦�Š�„�µ�¦�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤
�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Å�—�v �Ã�—�¥�¤�¸�Á�‹�v�µ�®�œ�v�µ�š�¸�É�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�¦�u�ª�¤�Ä�œ�„�µ�¦�„�Î�µ�®�œ�—
�¦�µ�¥�¨�³�Á�°�¸�¥�— �‹�´�—�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦ �˜�¦�ª�‹�­�°�•�Â�¨�³�š�—�­�°�•�¦�³�•�• �Á�¡�º�É�°�Ä�®�v�Å�—�v�‡�»�–�£�µ�¡�Â�¨�³�¦�³�•�•�š�¸�É�Ä�•�v�Š�µ�œ
�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y

3-7.10 �„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ(Field Quality Control)
3-7.10.1 �„�µ�¦�š�—�­�°�•�¦�³�•�•(Test & Inspection)

�x �„�µ�¦�Á�—�·�œ�­�µ�¥�š�´�Ê�Š�¦�³�•�•�˜�v�°�Š�¤�¸�„�µ�¦�š�—�­�°�•�­�µ�¥�š�´�Ê�Š�®�¤�—�„�u�°�œ�Á�•�º�É�°�¤�˜�u�°�¦�³�•�• �Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ
�„�µ�¦�š�—�­�°�•�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�¦�´�•�Á�®�¤�µ�˜�·�—�˜�´�Ê�Š

�x �„�µ�¦�š�—�­�°�•�¦�³�•�•�Ä�®�v�¤�¸�•�»�‡�¨�µ�„�¦�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¦�u�ª�¤�Ä�œ�„�µ�¦�š�—�­�°�• �Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�¸�É�¦�³�•�»�Å�ª�v
�Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¨�„�µ�¦�š�—�­�°�•�¥�´�Š�Å�¤�u�Å�—�v�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�¸�É�˜�v�°�Š�„�µ�¦�Ä�®�v�™�º�°�ª�u�µ�¥�´�Š�Å�¤�u�­�¤�•�¼�¦�–�y �Ä�®�v�—�Î�µ�Á�œ�·�œ�„�µ�¦
�š�—�­�°�•�Ä�®�¤�u�°�¸�„�‡�¦�´�Ê�Š�‹�œ�„�ª�u�µ�‹�³�Å�—�v�Ÿ�¨�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�®�¦�º�°�˜�´�ª�Â�š�œ�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
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�x �„�µ�¦�š�—�­�°�•�¦�³�•�•�Ä�œ�‡�¦�´�Ê�Š�­�»�—�š�v�µ�¥�Ä�®�v�¤�¸�•�»�‡�¨�µ�„�¦�š�¸�É�Á�ž�}�œ�˜�´�ª�Â�š�œ�®�¦�º�°�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�¦�u�ª�¤�Ä�œ
�„�µ�¦�š�—�­�°�• �Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�¸�É�¦�³�•�»�Å�ª�v

�x �„�Î�µ�®�œ�—�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦�¦�´�•�¦�°�Š�Ÿ�¨�„�µ�¦�š�—�­�°�•�…�°�Š�¦�³�•�•�š�´�Ê�Š�°�»�ž�„�¦�–�y �ª�´�­�—�»�Â�¨�³�Ã�ž�¦�Â�„�¦�¤   �Å�—�v�˜�µ�¤
�¤�µ�˜�¦�“�µ�œ�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�‹�µ�„�˜�´�ª�Â�š�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �¦�ª�¤�š�´�Ê�Š�¥�º�œ�¥�´�œ�ª�u�µ�¦�³�•�•�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y

�x �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�„�µ�¦� �n�„�°�•�¦�¤�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�¥�u�µ�Š�œ�v�°�¥8�•�´�É�ª�Ã�¤�Š�Ã�—�¥�•�»�‡�¨�µ�„�¦�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�°�•�¦�¤
�Ã�—�¥�˜�¦�Š�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �Ä�®�v�¦�¼�v�™�¹�Š�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ�¦�³�•�•�Â�¨�³�ª�·�›�¸�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�‹�œ�Á�ž�}�œ�š�¸�É�Á�…�v�µ�Ä�‹ �¦�ª�¤�š�´�Ê�Š�‹�´�—�š�Î�µ
�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ä�®�v�—�v�ª�¥
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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3-8 �¦�³�•�•�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�Å�¢�¢�q�µ�˜�u�°�Á�œ�º�É�°�Š  (UPS)  (DATA CENTER)

3-8.1 �…�v�°�„�Î�µ�®�œ�—�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�˜�u�°�Á�œ�º�É�°�Š
Uninterruptible Power Supply(UPS)

3-8.1.1 �…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

3-8.1.1.1 �Á�‡�¦�º�É�°�Š�‹�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�˜�u�°�Á�œ�º�É�°�Š (UPS) �¤�¸�…�œ�µ�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�• �š�¸�ÉOutput Power
Factor 0.99�®�¦�º�°�—�¸�„�ª�u�µ �Ã�—�¥�Á�‡�¦�º�É�°�ŠUPS�˜�v�°�Š�Á�ž�}�œ�Â�•�•On-Line Double Conversion(VFI) �˜�µ�¤
�¤�µ�˜�¦�“�µ�œIEC62040-3

3-8.1.1.2 �Á�‡�¦�º�É�°�ŠUPS�˜�v�°�Š�¤�¸�•�»�—�Â�•�˜�Á�˜�°�¦�¸�É�š�¸�É�­�µ�¤�µ�¦�™�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�Å�—�v�œ�µ�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ15�œ�µ�š�¸ �š�¸�É�Ã�®�¨�—�Á�˜�È�¤�¡�·�„�´�—
�­�Î�µ�®�¦�´�•�¦�³�•�•�Å�¢�¢�q�µ�…�µ�Á�…�v�µ3 Phase, 4 Wire,380/400/415V, 50Hz�Â�¨�³�¦�³�•�•�Å�¢�¢�q�µ�…�µ�°�°�„3
Phase, 4 Wire, 380/400/415V,50Hz

3-8.1.1.3 �Á�‡�¦�º�É�°�ŠUPS�˜�v�°�Š�­�µ�¤�µ�¦�™�¦�°�Š�¦�´�•�„�µ�¦�˜�u�°�…�œ�µ�œ�Ä�œ�°�œ�µ�‡�˜�Å�—�v�®�¦�º�°�Á�ž�}�œ�Â�•�•Modular

3-8.1.2. �­�u�ª�œ�ž�¦�³�„�°�•�š�¸�É�­�Î�µ�‡�´�•�…�°�Š�Á�‡�¦�º�É�°�ŠUPS

3-8.1.2.1 IGBT& PFC Rectifier, Charger
3-8.1.2.2 IGBT Inverter
3-8.1.2.3 �•�»�—Battery
3-8.1.2.4 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¨�³�˜�´�—�ª�Š�‹�¦�•�»�—Battery(Battery Protection)
3-8.1.2.5 Static bypass switch
3-8.1.2.6 Manual(Maintenance) bypass switch( External or Internal)
3-8.1.2.7 �®�œ�v�µ�‹�°�Â�­�—�Š�Ÿ�¨�Â�¨�³�Â�Ÿ�Š�‡�ª�•�‡�»�¤ (Graphical Display Unit/ User-machine interface)
3-8.1.2.8 �°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�°�º�É�œ �Ç �˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜

3-8.1.3 �¨�´�„�¬�–�³�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�˜�u�°�Á�œ�º�É�°�Š (UPS)

3-8.1.3.1 �Ä�œ�­�£�µ�ª�³�ž�„�˜�· (Normal Mode)
�Á�¤�º�É�°�¤�¸�„�¦�³�Â�­�Å�¢�¢�q�µ�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�²�®�¦�º�°�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�‹�u�µ�¥�Ä�®�v�„�´�•�Á�‡�¦�º�É�°�ŠUPS�Á�ž�}�œ�ž�„�˜�· �•�»�—
Rectifier�‹�³�š�Î�µ�Š�µ�œ�Â�¨�³�‹�u�µ�¥�Å�¢�¢�q�µ�„�¦�³�Â�­�˜�¦�Š�š�¸�É�­�¤�É�Î�µ�Á�­�¤�°�Ä�®�v�„�´�•�•�»�—Inverter�Ž�¹�É�Š�š�Î�µ�®�œ�v�µ�š�¸�É�Á�ž�¨�¸�É�¥�œ�Á�ž�}�œ
�Å�¢�¢�q�µ�„�¦�³�Â�­�­�¨�´�•�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Á�¡�º�É�°�‹�u�µ�¥�Ä�®�v�„�´�•Load�¡�¦�v�°�¤�š�´�Ê�ŠCharger�„�È�‹�³�š�Î�µ�„�µ�¦
�ž�¦�³�‹�» (charge) �Â�•�˜�Á�˜�°�¦�¸�É�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�Á�˜�È�¤�˜�¨�°�—�Á�ª�¨�µ

3-8.1.3.2 �­�£�µ�ª�³�Œ�»�„�Á�Œ�·�œ (Emergency Mode)
�Á�¤�º�É�°�„�¦�³�Â�­�Å�¢�¢�q�µ�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�² �®�¦�º�°�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�š�¸�É�‹�u�µ�¥�Ä�®�v�„�´�•�Á�‡�¦�º�É�°�ŠUPS�Á�„�·�—�…�´�—�…�v�°�Š
�•�»�—Rectifier/Charger�‹�³�®�¥�»�—�„�µ�¦�š�Î�µ�Š�µ�œ �Â�¨�³�Â�•�˜�Á�˜�°�¦�¸�É�‹�³�‹�u�µ�¥�¡�¨�´�Š�Š�µ�œ�Å�¢�¢�q�µ�š�¸�É�­�Î�µ�¦�°�Š
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�Å�ª�v�Ä�®�v�„�´�•�•�»�—Inverter�Á�¡�º�É�°�Ä�®�v�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�Ã�—�¥�Å�¤�u�¤�¸�„�µ�¦�…�µ�—�˜�°�œ�˜�µ�¤�¦�³�¥�³�Á�ª�¨�µ�­�Î�µ�¦�°�Š�Å�¢�š�¸�É
�Å�—�v�°�°�„�Â�•�•�Â�¨�³�„�Î�µ�®�œ�—�Å�ª�v �®�¨�´�Š�‹�µ�„�œ�´�Ê�œ�®�µ�„�„�¦�³�Â�­�Å�¢�¢�q�µ�®�¨�´�„�¥�´�Š�Å�¤�u�„�¨�´�•�‡�º�œ�¤�µ�Á�ž�}�œ�ž�„�˜�· �Á�‡�¦�º�É�°�ŠUPS
�‹�³�®�¥�»�—�˜�´�ª�Á�°�Š�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�Â�•�˜�Á�˜�°�¦�¸�É�Á�­�¸�¥�®�µ�¥ �Â�¨�³�Á�¤�º�É�°�„�¦�³�Â�­�Å�¢�¢�q�µ�®�¨�´�„�„�¨�´�•�¤�µ�Á�ž�}�œ
�ž�„�˜�· �Á�‡�¦�º�É�°�ŠUPS�‹�³�˜�v�°�Š�š�Î�µ�Š�µ�œ�Å�—�v�š�´�œ�š�¸�˜�µ�¤�¨�´�„�¬�–�³�„�µ�¦�š�Î�µ�Š�µ�œ�Ä�œ�­�£�µ�ª�³�ž�„�˜�·(Normal Mode)
�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·

3-8.1.3.3 �­�£�µ�ª�³Bypass Mode
�Ä�œ�„�¦�–�¸�š�¸�É�Á�‡�¦�º�É�°�ŠUPS�Á�„�·�—�„�µ�¦�Ä�•�v�Š�µ�œ�Á�„�·�œ�„�Î�µ�¨�´�Š (Overload) �®�¦�º�°�£�µ�¥�Ä�œ�Á�‡�¦�º�É�°�ŠUPS�Á�°�Š�…�´�—�…�v�°�Š �•�»�—
Static Bypass Switch�‹�³�š�Î�µ�®�œ�v�µ�š�¸�É�¥�v�µ�¥�Ã�®�¨�—�š�¸�É�‹�u�µ�¥�°�¥�¼�u�Å�ž�˜�u�°�„�´�•�¦�³�•�•�‹�u�µ�¥�Å�¢�¢�q�µ�®�¨�´�„ (Bypass Input)
�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�Â�¨�³�­�µ�¤�µ�¦�™�¥�v�µ�¥�„�¨�´�•�Å�—�v�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�Á�•�u�œ�„�´�œ �Á�¤�º�É�°�­�£�µ�ª�³�Ÿ�·�—�ž�„�˜�·�—�´�Š�„�¨�u�µ�ª�®�¤�—�Å�ž
�Ã�—�¥�„�µ�¦�¥�v�µ�¥�—�´�Š�„�¨�u�µ�ª�‹�³�Å�¤�u�¤�¸�„�µ�¦�­�³�—�»�—�®�¦�º�°�®�¥�»�—�•�³�Š�´�„

3-8.1.3.4 �­�£�µ�ª�³�„�µ�¦�Ã�°�œ�¥�v�µ�¥�Á�¡�º�É�°�•�Î�µ�¦�»�Š�¦�´�„�¬�µ (Manual Bypass Mode)
�•�»�—UPS�‹�³�˜�v�°�Š�¤�¸Manual Bypass Switch�®�¦�º�°Maintenance Bypass Switch(External or
Internal) �Á�¡�º�É�°�š�¸�É�‹�³�Ã�°�œ�¥�v�µ�¥�Ã�®�¨�—�Å�ž�¥�´�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�µ�Š�—�v�µ�œBypass�Ã�—�¥�Å�¤�u�¤�¸�„�µ�¦�…�µ�—�•�u�ª�Š�Ä�œ�„�¦�–�¸�š�¸�É
�˜�v�°�Š�„�µ�¦�š�Î�µ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š

3-8.1.4. �‡�»�–�­�¤�•�´�˜�·�š�µ�Š�—�v�µ�œ�Á�š�‡�œ�·�‡�…�°�Š�Á�‡�¦�º�É�°�ŠUPS(UPS Technical Specification)

3-8.1.4.1 �‡�»�–�­�¤�•�´�˜�·�—�v�µ�œ�…�µ�Á�…�v�µ (Input Characteristic)
�•�»�—Rectifier�Á�ž�}�œ�Â�•�•PFC rectifier�Â�¨�³�Á�ž�}�œIGBT Technology
Input Voltage : 380V/ 400V/ 415V,3phase,4wire
Input Voltage Range : �˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜
Input Frequency : 50Hz± 10%
Input Power Factor : �Å�¤�u�œ�v�°�¥�„�ª�u�µ0.99�š�¸�ÉLoad 50%- 100%
THDI(Total current Harmonic Distortion): �Å�¤�u�Á�„�·�œ5%
�¤�¸�¢�{�Š�•�´�É�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Â�•�•Soft start�Ž�¹�É�Š�š�Î�µ�Ä�®�vUPS�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Á�…�v�µ�„�´�œ�„�´�•�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�š�¸�É�˜�u�°
�°�¥�¼�u�Å�—�v�Á�ž�}�œ�°�¥�u�µ�Š�—�¸

3-8.1.4.2 �‡�»�–�­�¤�•�´�˜�·�—�v�µ�œ�…�µ�°�°�„ (Output Characteristic)
�•�»�—Inverter�Á�ž�}�œ�Â�•�•IGBT Technology
OutputPower Rating : �Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•Power Factor 0.99

�®�¦�º�°�—�¸�„�ª�u�µ
Output Voltage : 380V/ 400V/ 415VAC,3phase,4wire,

: �Å�¤�u�Á�„�·�œ± 1% (steady state),
: �Å�¤�u�Á�„�·�œ± 6% (dynamic performance for
load step changes�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜
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Output voltage configuration: 380/400/415V
Recovery time : returns to± 4%tolerance within 100 ms.  �®�¦�º�°

�—�¸�„�ª�u�µ
Output Frequency : 50Hz± �Å�¤�u�Á�„�·�œ0.01%(Free running)
THDU(Output Voltage Distortion) : �Å�¤�u�Á�„�·�œ 3%at linear load
Overload capacity : 100% �Å�¤�u�œ�v�°�¥�„�ª�u�µ10�œ�µ�š�¸ �Â�¨�³135% �Å�¤�u

�œ�v�°�¥�„�ª�u�µ30�ª�·�œ�µ�š�¸
Crest factor : 3:1
Frequency variation : �˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

3-8.1.4.3 Static By-pass unit
Bypass-source voltage tolerances: 380VAC(or 400V/ 415V) ± 10%
Bypass-source frequency tolerances: 50Hz(�­�µ�¤�µ�¦�™�ž�¦�´�•�Å�—�v) �®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

Phase-difference tolerances : �Å�¤�u�Á�„�·�œ3 degrees�®�¦�º�°�˜�µ�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜
Overall Efficiency(Double conversion mode)

: �Å�¤�u�œ�v�°�¥�„�ª�u�µ93% �š�¸�ÉLoad 50-100%
Noise level : �Å�¤�u�Á�„�·�œ72 dBA at 1 meter distance fromUPS

cabinet
Degree of protection : �Å�¤�u�˜�É�Î�µ�„�ª�u�µIP20

3-8.1.5. �¤�µ�˜�¦�“�µ�œ�š�¸�É�Ä�•�v�°�v�µ�Š�°�·�Š
�Á�‡�¦�º�É�°�ŠUPS�˜�v�°�Š�Å�—�v�¦�´�•�¤�µ�˜�¦�“�µ�œ�°�¥�u�µ�Š�Ä�—�°�¥�u�µ�Š�®�œ�¹�É�Š�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
Performance and topology: IEC 62040-3/ EN 62040-3
Construction and safety: IEC 62040-1
Design and manufacture: ISO14001, ISO9001
EMC & Harmonic : IEC 61000-4-2, IEC 61000-4-3, IEC 61000-4-4,

IEC 61000-4-5, IEC 61000-4-6, IEC 61000-4-8,
IEC 61003-4, EN 62040-2

3-8.1.6. �Â�•�˜�Á�˜�°�¦�¸�É�¨�·�Á�›�¸�¥�¤�Å�°�°�°�œ
3-8.1.6.1 �¨�´�„�¬�–�³�š�´�É�ª�Å�ž:

- �°�°�„�Â�•�•�Ä�®�v�Ä�•�v�Š�µ�œ�Â�¨�³�Ž�u�°�¤�•�Î�µ�¦�»�Š �‹�µ�„�š�µ�Š�—�v�µ�œ�®�œ�v�µ�…�°�Š�˜�´�ª�Á�‡�¦�º�É�°�Š
- �ž�¦�³�„�°�•�Å�ž�—�v�ª�¥Battery module, Switch gear with embedded management, DC Fuse�Â�¨�³

Switched mode power supply�¦�ª�¤�°�¥�¼�u�£�µ�¥�Ä�œ�˜�¼�v�Á�—�¸�¥�ª�„�´�œ
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- �¤�¸�¦�³�•�•Battery monitoring�­�µ�¤�µ�¦�™�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�•�˜�Á�˜�°�¦�¸�É �Ä�œ�Â�˜�u�¨�³�Ã�¤�—�¼�¨
�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�Â�¨�³�¦�°�Š�¦�´�•�¤�µ�˜�¦�“�µ�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

1. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
ANSI/IEEE C62.41,“Recommended Practice for Surge Voltages in Low-Voltage
AC Power Circuits” (copyrighted by IEEE, ANSI approved).

2. International Organization for Standardization(ISO):
- ISO 9001,“Quality Management Systems–Requirements.”
- ISO 14001,“Environmental Management Systems– Requirements with
Guidance for Use.”

3. National Electrical Manufacturers Association(NEMA):
NEMA PE 1," Uninterruptible Power Systems(UPS) - Specification and Performance
Verification."
4. National Fire Protection Association(NFPA):
NFPA 70,"National Electrical Code" (copyrighted by NFPA, ANSI approved) -
hereafter referred to as NEC.
5. Underwriters Laboratories, Inc. (UL):
- UL 1998“Software in Programmable components”
- UL 991,"Test for Safety Related Controls Employing Solid State Devices”
- UL 1973,"Batteries for Use in Light Electric Rail(LER) Applications and
Stationary Applications”
- UL 1642“Safety for Lithium Batteries”
6. International Electrical Commission(IEC):
- EN 61000-6-2,“Immunity standard for industrial environments”
- EN 61000-6-4“emission standard for industrial environments”

3-8.1.6.2 �‡�»�–�­�¤�•�´�˜�·�š�µ�Š�—�v�µ�œ�Á�š�‡�œ�·�‡:
Battery Modules: �Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �­�Î�µ�¦�°�Š�Å�¢�Å�—�v�Å�¤�u�œ�v�°�ª�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—
�­�£�µ�ª�³�„�µ�¦�š�Î�µ�Š�µ�œ:

a.   �°�»�–�®�£�¼�¤�·:

�­�£�µ�ª�³�„�µ�¦�š�Î�µ�Š�µ�œ�ž�„�˜�·: 18–28�ÛC

�­�£�µ�ª�³�„�µ�¦�Á�„�È�•�¦�´�„�¬�µ : 0–40�ÛC
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b.   �‡�ª�µ�¤�•�º�Ê�œ�­�´�¤�¡�´�š�›�y: 0%- 95% (non-condensing)
(Relative humidity on operating and storage)
c.   �‡�ª�µ�¤�­�¼�Š�¦�³�—�´�•�œ�Ê�Î�µ�š�³�Á�¨ : 2000 m: (Non-derating)

3-8.1.6.3 Graphic Display
�®�œ�v�µ�‹�°�Â�­�—�Š�Ÿ�¨�˜�v�°�Š�­�µ�¤�µ�¦�™�Â�­�—�Š�‡�u�µ�˜�u�µ�Š �Ç �Â�¨�³�¨�´�„�¬�–�³�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�Å�—�v�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

3-8.1.6.3.1 �®�œ�v�µ�‹�°�Â�­�—�Š�Ÿ�¨
A. �Â�¦�Š�—�´�œ�…�µ�°�°�„�…�°�ŠUPS
B. �„�¦�³�Â�­�…�µ�°�°�„�…�°�ŠUPS
C. �‡�ª�µ�¤�™�¸�É�…�µ�°�°�„�…�°�ŠUPS
D. �Â�¦�Š�—�´�œ�…�°�Š�Â�•�˜�Á�˜�°�¦�¸�É
E. �„�¦�³�Â�­�Â�•�˜�Á�˜�°�¦�¸�É�…�–�³Charge�Â�¨�³Discharge
F. �Â�¦�Š�—�´�œ�…�µ�Á�…�v�µ�…�°�ŠUPS
G. �„�Î�µ�¨�´�Š�Å�¢�¢�q�µ�…�µ�°�°�„�…�°�ŠUPS

3-8.1.6.3.2 �Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š
A. Load on inverter
B. Load on battery
C. Load on automatic bypass switch
D. General alarm
E. Battery fault

3-8.1.7 �„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�¢�q�µ �Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ �ª�­�š. 2564
3-8.1.8 �˜�¼�vUPS�Â�¨�³�Â�Ÿ�Š�‡�ª�•�‡�»�¤�˜�v�°�Š�¤�¸�„�µ�¦�¦�³�•�µ�¥�°�µ�„�µ�«�°�¥�u�µ�Š�Á�¡�¸�¥�Š�¡�° �Â�¨�³�¤�¸ALARM�„�¦�–�¸�°�»�–�®�£�¼�¤�·

�£�µ�¥�Ä�œ�˜�¼�v�­�¼�Š�Á�„�·�œ�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v
3-8.1.9 �˜�·�—�˜�´�Ê�Š�¦�³�•�•Battery Monitoring�Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�˜�¦�ª�‹�­�°�•�­�™�µ�œ�³�Â�•�˜�Á�˜�°�¦�¸�É�Å�—�v�˜�¨�°�—�°�µ�¥�»�„�µ�¦�Ä�•�v

�Š�µ�œ�˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�­�·�œ�‡�v�µ�Á�ž�}�œ�¦�³�¥�³�Á�ª�¨�µ2�ž�m (�¦�ª�¤�Â�•�˜�Á�˜�°�¦�¸�É�—�v�ª�¥)
- �­�µ�¤�µ�¦�™�ª�´�—�Â�¦�Š�—�´�œ�Â�˜�u�¨�³�‹�»�—�…�°�ŠBattery�š�¸�É�Á�­�œ�°�Å�—�v�Â�•�•Real time
- �­�µ�¤�µ�¦�™�Ä�•�v�„�´�•�¦�³�•�•�š�¸�É�¤�¸�‹�Î�µ�œ�ª�œ�Â�•�˜�Á�˜�°�¦�¸�É�¦�ª�¤�š�´�Ê�Š�®�¤�—�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ100�¨�¼�„
- �­�µ�¤�µ�¦�™�ª�´�—�„�¦�³�Â�­�Ä�œ�Â�˜�u�¨�³�˜�¼�v�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ600�Â�°�¤�ž�t
- �­�µ�¤�µ�¦�™�ª�´�—�°�»�–�®�£�¼�¤�·�®�v�°�Š�Å�—�v
- �­�µ�¤�µ�¦�™�ª�´�—�°�»�–�®�£�¼�¤�·�Å�—�v�˜�´�Ê�Š�Â�˜�u0�™�¹�Š70�°�Š�«�µ�Á�Ž�­�Á�Ž�¸�¥�­ �®�¦�º�°�—�¸�„�ª�u�µ
- �­�µ�¤�µ�¦�™�Ä�•�v�„�´�•�¦�³�•�•�Å�¢�„�¦�³�Â�­�˜�¦�Š�‹�µ�„�Â�•�˜�Á�˜�°�¦�¸�É�š�¸�É�ª�´�—�°�¥�¼�u�Å�—�v
- �Â�­�—�Š�Ÿ�¨�Â�¨�³�­�£�µ�ª�³�„�µ�¦�š�Î�µ�Š�µ�œ
- �¤�¸�®�œ�v�µ�­�´�¤�Ÿ�´�­Dry Contact�Á�¡�º�É�°�­�º�É�°�­�µ�¦�š�Î�µ�Š�µ�œ�¦�u�ª�¤�„�´�•UPS�„�¦�–�¸�Á�„�·�—�Á�®�˜�»�Ÿ�·�—�ž�„�˜�·
- �­�µ�¤�µ�¦�™�˜�¦�ª�‹�­�°�•�­�£�µ�ª�³�…�°�ŠBattery�Â�˜�u�¨�³�¨�¼�„ �Ã�—�¥�Â�­�—�Š�Ÿ�¨�‹�µ�„Web browser�Ÿ�u�µ�œ�¦�³�•�•

�Á�‡�¦�º�°�…�u�µ�¥Ethernet�Å�—�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �­�µ�¤�µ�¦�™�Á�•�º�É�°�¤�˜�u�°�„�´�•�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�Á�¡�º�É�°�š�Î�µ�„�µ�¦�™�u�µ�¥�…�v�°�¤�¼�¨�Å�ž�•�´�œ�š�¹�„�Å�ª�v�Ä�œ�“�µ�œ�…�v�°�¤�¼�¨�­�u�ª�œ�„�¨�µ�Š�Å�—�v
3-8.1.10 �„�µ�¦COMMISSIONING, TEST, SYSTEM INTEGRATE TEST

- �„�µ�¦�š�—�­�°�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�u�µ�Š�Ç �Á�•�u�œFunction�„�µ�¦�š�Î�µ�Š�µ�œ �¡�¦�v�°�¤�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜
- �„�µ�¦�š�—�­�°�•Load�š�¸�É�®�œ�u�ª�¥�Š�µ�œ�˜�v�°�Š�š�—�­�°�•�„�µ�¦�‹�u�µ�¥�£�µ�³�Å�¢�¢�q�µ�‹�µ�„UPS�š�¸�É100% �‹�µ�„�£�µ�¦�³�ž�„�˜�·15

�œ�µ�š�¸ �Â�¨�³�£�µ�¦�³�Å�¢�—�´�•15�œ�µ�š�¸ (�Å�¤�u�¤�¸Generator Backup) �Ã�—�¥�Ä�®�v�š�—�­�°�• �Ã�—�¥�˜�u�°�­�µ�¥�Å�¢�‹�µ�„�•�»�—
UPS Test

- �„�µ�¦Commissioning, Individual Test�Â�¨�³System Integrate test
- �„�µ�¦Commissioning�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�˜�´�ª�Â�š�œ�Á�‹�v�µ�…�°�Š�Ã�‡�¦�„�Š�µ�¦
- Individual test�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�¦�³�•�»�Â�˜�u�‹�³�˜�v�°�Š�š�—�­�°�•Function�„�µ�¦�š�Î�µ�Š�µ�œ�˜�u�µ�Š�Ç �…�°�ŠUPS�š�»�„

�­�£�µ�ª�³�„�µ�¦�š�¸�É�œ�u�µ�‹�³�Á�„�·�—�…�¹�Ê�œ �Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�­�œ�°�Â�Ÿ�œ�Â�¨�³�ª�·�›�¸�„�µ�¦�š�—�­�°�•�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�˜�u�°�˜�´�ª�Â�š�œ�Á�‹�v�µ�…�°�Š
�Ã�‡�¦�Š�„�µ�¦

- System Integrate test�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�¦�ª�‹�­�°�•�„�µ�¦�Á�•�º�É�°�¤�˜�u�°�Â�¨�³�Â�‹�v�ŠAlarm�…�°�Š�¦�³�•�•UPS�š�¸�É�Á�•�º�É�°�¤�„�´�•
�°�»�ž�„�¦�–�y�°�¸�É�œ�Ç �¡�¦�v�°�¤�Á�­�œ�°�Â�Ÿ�œ�Â�¨�³�ª�·�›�¸�„�µ�¦�š�—�­�°�•�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�˜�u�°�˜�´�ª�Â�š�œ�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

3-8.1.11 �„�µ�¦COMMISSIONING, TEST, SYSTEM INTEGRATE TEST
- �„�µ�¦�š�—�­�°�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�u�µ�Š�Ç �Á�•�u�œFunction�„�µ�¦�š�Î�µ�Š�µ�œ �¡�¦�v�°�¤�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜
- �„�µ�¦�š�—�­�°�•Load�š�¸�É�®�œ�u�ª�¥�Š�µ�œ�˜�v�°�Š�š�—�­�°�•�„�µ�¦�‹�u�µ�¥�£�µ�³�Å�¢�¢�q�µ�‹�µ�„UPS�š�¸�É100% �‹�µ�„�£�µ�¦�³�ž�„�˜�·15

�œ�µ�š�¸ �Â�¨�³�£�µ�¦�³�Å�¢�—�´�•15�œ�µ�š�¸ (�Å�¤�u�¤�¸Generator Backup) �Ã�—�¥�Ä�®�v�š�—�­�°�• �Ã�—�¥�˜�u�°�­�µ�¥�Å�¢�‹�µ�„�•�»�—
UPS Test

- �„�µ�¦Commissioning, Individual Test�Â�¨�³System Integrate test
- �„�µ�¦Commissioning�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�˜�´�ª�Â�š�œ�Á�‹�v�µ�…�°�Š�Ã�‡�¦�„�Š�µ�¦
- Individual test�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�¦�³�•�»�Â�˜�u�‹�³�˜�v�°�Š�š�—�­�°�•Function�„�µ�¦�š�Î�µ�Š�µ�œ�˜�u�µ�Š�Ç �…�°�ŠUPS�š�»�„

�­�£�µ�ª�³�„�µ�¦�š�¸�É�œ�u�µ�‹�³�Á�„�·�—�…�¹�Ê�œ �Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�­�œ�°�Â�Ÿ�œ�Â�¨�³�ª�·�›�¸�„�µ�¦�š�—�­�°�•�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�˜�u�°�˜�´�ª�Â�š�œ�Á�‹�v�µ�…�°�Š
�Ã�‡�¦�Š�„�µ�¦

- System Integrate test�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�¦�ª�‹�­�°�•�„�µ�¦�Á�•�º�É�°�¤�˜�u�°�Â�¨�³�Â�‹�v�ŠAlarm�…�°�Š�¦�³�•�•UPS�š�¸�É�Á�•�º�É�°�¤�„�´�•
�°�»�ž�„�¦�–�y�°�¸�É�œ�Ç �¡�¦�v�°�¤�Á�­�œ�°�Â�Ÿ�œ�Â�¨�³�ª�·�›�¸�„�µ�¦�š�—�­�°�•�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�˜�u�°�˜�´�ª�Â�š�œ�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

3-8.1.12 �„�µ�¦�•�¦�·�„�µ�¦
- �‹�´�—�Á�˜�¦�¸�¥�¤�®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ �Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�Â�•�•�˜�·�—�˜�´�Ê�Š�Â�¨�³�Â�•�•�‡�¼�u�¤�º�°�°�»�ž�„�¦�–�¡�¦�v�°�¤

�š�´�Ê�ŠComponent�‹�Î�µ�œ�ª�œ4�•�»�—
- �‹�´�—�Á�˜�¦�¸�¥�¤�•�»�—�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Â�•�˜�Á�˜�°�¦�¸�É �Â�¨�³�‡�¼�u�¤�º�°�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Â�•�˜�Á�˜�°�¦�¸�É �‹�Î�µ�œ�ª�œ1�•�»�—
- �‹�´�—�­�u�Š�Ÿ�¼�v�Á�•�¸�É�¥�ª�•�µ�•�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�¤�µ� �n�„�°�•�¦�¤�•�u�µ�Š�Á�š�‡�œ�·�‡ �®�¦�º�°�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š/�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

�‹�œ�­�µ�¤�µ�¦�™�š�¸�É�‹�³�š�Î�µ�„�µ�¦�˜�¦�ª�‹�Ž�u�°�¤ �Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Å�—�v�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š
- �‹�´�—�š�Î�µ�Â�Ÿ�œ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�ŠUPS�Â�¨�³�Â�•�˜�Á�˜�°�¦�¸�É�°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�Ä�œ�¦�³�¥�³�Á�ª�¨�µ7�ž�m �Ä�®�v�„�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š/

�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Á�¡�º�É�°�¡�·�‹�µ�¦�–�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �‹�´�—�­�u�Š�¦�µ�¥�•�º�É�° �Â�¨�³�®�œ�´�Š�­�º�°�¦�´�•�¦�°�Š�Ž�¹�É�Š�Â�­�—�Š�ª�u�µ�Á�‹�v�µ�®�œ�v�µ�š�¸�É�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Å�—�v�Á�‡�¥�¦�´�•�„�µ�¦�°�•�¦�¤
�Á�„�¸�É�¥�ª�„�´�•�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�˜�u�µ�Š�ž�¦�³�Á�š�«

- �¦�´�•�ž�¦�³�„�´�œ�Â�•�˜�Á�˜�°�¦�¸�É�š�¸�É�Á�­�œ�°�¤�µ�°�¥�u�µ�Š�œ�v�°�¥2�ž�m �¡�¦�v�°�¤�Á�­�œ�°�¦�µ�‡�µ�Á�ž�¨�¸�É�¥�œ�Â�•�˜�Á�˜�°�¦�¸�É�ž�m�š�¸�É7�—�v�ª�¥
- �Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Ä�®�v�Á�­�œ�°�¦�µ�‡�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�ž�m�š�¸�É3-7�Ã�—�¥�‡�·�—�Á�ž�}�œ�‡�u�µ�•�¦�·�„�µ�¦�Â�•�•�¦�ª�¤�°�³�Å�®�¨�u�—�v�ª�¥

3-8.1.13�„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�­�·�œ�‡�v�µ
- �Á�‡�¦�º�É�°�Š�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ (UPS) �‹�³�°�¥�¼�u�£�µ�¥�Ä�˜�v�¦�³�¥�³�Á�ª�¨�µ�ž�¦�³�„�´�œ2�ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�š�—�­�°�•�Á�¡�º�É�°�­�u�Š�Š�µ�œ
- �˜�¼�v�Â�•�˜�Á�˜�°�¦�¸�É �‹�³�°�¥�¼�u�£�µ�¥�Ä�˜�v�¦�³�¥�³�Á�ª�¨�µ�ž�¦�³�„�´�œ2�ž�m
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-9 �°�»�ž�„�¦�–�ySurge Protection Devices�­�Î�µ�®�¦�´�•�¦�³�•�•�­�º�É�°�­�µ�¦

3-9.1 �š�´�É�ª�Å�ž
�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�Á�ž�}�œ�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�¢�q�µ�Ÿ�u�µ�Â�¨�³�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�Á�œ�º�É�°�Š�‹�µ�„�¢�q�µ�Ÿ�u�µ�Â�¨�³
�„�µ�¦�­�ª�·�š�•�y�•�·�É�Š �Á�ž�}�œ�°�»�ž�„�¦�–�y�Â�˜�u�¨�³�Â�•�•�…�¹�Ê�œ�„�´�•�¨�´�„�¬�–�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�—�´�Š�œ�¸�Ê

3-9.2 �…�°�•�Á�…�˜
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ �¡�¦�v�°�¤�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�˜�u�µ�Š�Ç �˜�µ�¤�š�¸�É
�Â�­�—�Š�Ä�œ�Â�•�• �Â�¨�³�¦�³�•�»�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�š�»�„�ž�¦�³�„�µ�¦ �Ã�—�¥�˜�v�°�Š�Å�—�v�¦�´�•�¤�µ�˜�¦�“�µ�œIEC 61643-1 , IEC60529 ,
VDE0675-6 �Â�¨�³UL94

3-9.3 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�­�Î�µ�®�¦�´�•�—�v�µ�œPower�…�°�Š�¦�³�•�•�­�º�É�°�­�µ�¦

�Á�ž�}�œ�„�µ�¦�ž�q�°�Š�„�´�œ�¦�³�•�•�Å�¢�¢�q�µ �š�¸�É�°�»�ž�„�¦�–�y �­�Î�µ�®�¦�´�•Telephone System, Public Address System, Fire Alarm
System, BAS, CCTV System, Security System�®�¦�º�°�°�º�É�œ�Ç, �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�‹�³�˜�v�°�Š�¤�¸�„�µ�¦�ž�q�°�Š�„�´�œ�š�´�Ê�Š
Common Mode�Â�¨�³Normal Mode�„�µ�¦�Á�¨�º�°�„�Ä�•�v�°�»�ž�„�¦�–�y�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¨�´�„�¬�–�³ �—�´�Š�œ�¸�Ê

1. �°�»�ž�„�¦�–�y�š�¸�É�¤�¸Power Supply�—�v�µ�œ�Á�…�v�µ 12VDC,24VDC,24VAC
Technical Data
Arrester Class III/D
Max.operating Voltage(Umax) �• 30V
Max.operation current(Imax) 6A
Max Surge discharge Current(8/20�Ps) 40kA
Protection level(L-L/L-PE,N-PE) �”200V/�”700V
Response time(ta) �”25ns
Operating/Fault indicator LED signal on/off
Operating temperature range -20 to 800C
Installation Din Rail 35mm
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

2. �°�»�ž�„�¦�–�y�š�¸�É�¤�¸Power Supply�—�v�µ�œ�Á�…�v�µ230VAC
Technical Data
Arrester Class III/D
Rated Voltage(Un) 230VAC
Max.Continuous operating Voltage Uc�• 253VAC
Max.operation current(Imax) 16A
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

Max Surge discharge Current(8/20�Ps) 10kA
Protection level(Up) �”1200V
Response time(ta) �”25ns
Operating/Fault indicator LED signal on/off
Operating temperature range -20 to 800C
Installation Schuko-type connector
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�­�Î�µ�®�¦�´�•�¦�³�•�•Communication
3-9.4.1 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�­�Î�µ�®�¦�´�•�­�´�•�•�µ�–�Ã�š�¦�«�´�¡�š�y

�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž
�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�­�´�•�•�µ�–�Ã�š�¦�«�´�¡�š�y �„�µ�¦�š�Î�µ�Š�µ�œ�Â�•�u�Š�°�°�„�Á�ž�}�œ 2 �…�´�Ê�œ�˜�°�œ �‡�º�°

1) �…�´�Ê�œ�˜�°�œ�„�µ�¦�ž�q�°�Š�„�´�œ�¦�³�—�´�•�­�œ�µ�¤ (Coarse Protection) �Á�ž�}�œ�„�µ�¦�ž�q�°�Š�„�´�œ�„�¦�³�Â�­�¢�q�µ�Ÿ�u�µ
(Lightning Current) �Ã�—�¥�Ä�•�vGAS-filled Arrester

2) �…�´�Ê�œ�˜�°�œ�„�µ�¦�ž�q�°�Š�„�´�œ�¦�³�—�´�•�„�¨�µ�Š�Â�¨�³�¨�³�Á�°�¸�¥�— (Medium and fine protection) �Á�ž�}�œ�„�µ�¦
�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹ �­�u�ª�œ�š�¸�É�Á�®�¨�º�°�‹�µ�„�…�´�Ê�œ�˜�°�œ�Â�¦�„�Â�¨�³�„�µ�¦�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„
�°�»�ž�„�¦�–�y�­�ª�·�š�•�y�•�·�É�Š�£�µ�¥�Ä�œ�Ã�—�¥�Ä�•�vSuppressor Diode

1. Coarse Protection
�Ä�®�v�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š 3Way Gas-filled Arrester�…�œ�µ�— 5kA(8/20) �š�¸�É�—�v�µ�œ�˜�·�—�˜�u�°�„�´�•�£�µ�¥�œ�°�„
(LPZ0-LPZ1) �Ã�—�¥�˜�¦�Š

2. Medium and Fine Protection
�Ä�®�v�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�ŠSurge Arrester�š�¸�ÉMDF(LPZ1-LPZ2/3) �Ã�—�¥�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�—�´�Š�œ�¸�Ê
�‡�º�°

Technical Data
Arrester Class III/D
Max Perm. Operating Voltage Uc 180VDC or 110VAC
Max.operating current In <140mA
Nominal impulse discharge Surge Current(8/20�Ps) 10kA
Kind of ptotection Over Voltage/Over Current
Impulse spark over voltage at 1KV/�Ps �”600V
Connection LSA Plus(Disconnect Strips)
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-9.4.2 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�­�Î�µ�®�¦�´�•�¦�³�•�•PA(Public Address System)
�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

�Á�ž�}�œ�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�¦�³�•�• �Á�­�¸�¥�Š�ž�¦�³�„�µ�« (Public Address System) �„�µ�¦
�ž�q�°�Š�„�´�œ �‹�³�˜�v�°�Š�ž�q�°�Š�„�´�œ�š�´�Ê�Š�—�v�µ�œPower Supply�…�°�Š�°�»�ž�„�¦�–�y (Controller) �Â�¨�³�š�µ�Š�—�v�µ�œ�­�µ�¥�¨�Î�µ�Ã�¡�Š�š�¸�É�˜�u�°�°�°�„
�‹�µ�„Controller

1.Surge Voltage Arrester�­�Î�µ�®�¦�´�•Power Supply�—�v�µ�œ�Á�…�v�µ 1Phase230VAC
Technical Data
Arrester Class III/D
Rated Voltage(Un) 230VAC
Max.Continuous operating Voltage Uc�• 253VAC
Max.operation current(Imax) 16A
Max Surge discharge Current(8/20�Ps) 10kA
Protection level(Up) �”1200V
Response time(ta) �”25ns
Operating/Fault indicator LED signalon/off
Operating temperature range -20 to 800C
Installation Schuko-type connector

2.Surge Voltage Arrester�­�Î�µ�®�¦�´�•�­�µ�¥�­�´�•�•�µ�–�¨�Î�µ�Ã�¡�Š
Technical Data
Arrester Class III/D
Max.operating Voltage(Umax) 28VDC/20VAC
Max.operation current(Imax) 0.5A
Max impulse discharge Current(8/20�Ps) 30kA
Protection level(L-PE) <40V
Operating temperature range -20 to 800C
Installation Din Rail 35mm
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4.3   �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�­�Î�µ�®�¦�´�•�¦�³�•�•Fire Alarm System

�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž
�Á�ž�}�œ�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�¦�³�•�•Fire Alarm System�„�µ�¦�ž�q�°�Š�„�´�œ �‹�³�˜�v�°�Š�ž�q�°�Š�„�´�œ�š�´�Ê�Š
�—�v�µ�œPower Supply�…�°�Š�˜�¼�v�‡�ª�•�‡�»�¤ �Â�¨�³�š�µ�Š�—�v�µ�œ�­�µ�¥�­�´�•�•�µ�–Loop

1. Surge Voltage Arrester�­�Î�µ�®�¦�´�•Power Supply�—�v�µ�œ�Á�…�v�µ 1Phase230VAC
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

Technical Data
Arrester Class III/D
Rated Voltage(Un) 230VAC
Max.Continuous operating Voltage Uc�• 253VAC
Max.operation current(Imax) 16A
Max Surge discharge Current(8/20�Ps) 10kA
Protection level(Up) �”1200V
Response time(ta) �”25ns
Operating/Fault indicator LED signal on/off
Operating temperature range -20 to 800C
Installation Schuko-type connector

2. Surge Voltage Arrester�­�Î�µ�®�¦�´�• �­�µ�¥�­�´�•�•�µ�–Loop(�Ä�®�v�˜�·�—�˜�´�Ê�Š�š�´�Ê�ŠInput�Â�¨�³Output)
Technical Data
Arrester Class III/D
Max.operating Voltage(Umax) 28VDC/20VAC
Max.operation current(Imax) 0.5A
Max impulse discharge Current(8/20�Ps) 30kA
Protection level(L-PE) <40V
Operating temperature range -20 to 800C
Installation Din Rail 35mm
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4.4 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹ �­�Î�µ�®�¦�´�•�¦�³�•�•BAS(Building Automation System)

�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž
�Á�ž�}�œ�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�¦�³�•�•BAS(Building Automation System) �„�µ�¦�ž�q�°�Š�„�´�œ
�‹�³�˜�v�°�Š�ž�q�°�Š�„�´�œ�š�´�Ê�Š�š�µ�Š�—�v�µ�œPower Supply�…�°�Š�°�»�ž�„�¦�–�y (Controller) �Â�¨�³�š�µ�Š�—�v�µ�œ �­�µ�¥�­�´�•�•�µ�–RS-485

1. Surge Voltage Arrester�­�Î�µ�®�¦�´�•Power Supply�—�v�µ�œ�Á�…�v�µ  1 Phase230 VAC
Technical Data
Arrester Class III/D
Rated Voltage(Un) 230VAC
Max.Continuous operating Voltage Uc�• 253VAC
Max.operation current(Imax) 16A
Max Surge discharge Current(8/20�Ps) 5kA
Protection level(Up) �”1200V
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

Response time(ta) �”25ns
Operating/Fault indicator LED signal on/off
Operating temperature range -20 to 800C
Installation Schuko-type connector

2. Surge Voltage Arrester�­�Î�µ�®�¦�´�• �­�µ�¥�­�´�•�•�µ�–RS-485
Technical Data
Arrester Class III/D
Max.operating Voltage(Umax) 6VDC/4VAC
Max.operation current(Imax) 0.5A
Normal impulse discharge Current(8/20�Ps) 20kA
Protection level(L-L/L-PE) �”10V/�”600V
Response time(ta) �”1ns
Operating temperature range -20 to 800C
Installation Din Rail 35mm
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4.5 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹  �­�Î�µ�®�¦�´�•�¦�³�•�•CCTV System
�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

�Á�ž�}�œ�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�¦�³�•�•CCTV System.
1. Surge Voltage Arrester�­�Î�µ�®�¦�´�•Power Supply NVR

Technical Data
Arrester Class III/D
Rated Voltage(Un) 230VAC
Max.Continuous operating Voltage Uc�• 253VAC
Max.operation current(Imax) 16A
Max Surge discharge Current(8/20�Ps) 10kA
Protection level(Up) �”1200V
Response time(ta) �”25ns
Operating/Fault indicator LED signal on/off
Operating temperature range -20 to 800C
Installation Schuko-type connector
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

2. Surge Voltage Arrester�­�Î�µ�®�¦�´�• �­�µ�¥�­�´�•�•�µ�–CCTV  Coaxial Cable(�Ä�®�v�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�„�u�°�œ
�Á�…�v�µ�Á�‡�¦�º�É�°�ŠDVR�Â�¨�³�„�u�°�œ�Á�…�v�µ�„�¨�v�°�ŠCCTV) (�™�v�µ�¤�¸)

Technical Data
Max.operating voltage(Umax) 8 V.
Max. capacity(Pmax) 0.7W
Frequency f(MHz) 60
Wave resistance Z(�: ) 50

Protection level wire-ground at 1KV/�Psand Isn�d20 V.
Nominal Impulse discharge Current Isn(8/20�Ps) 10 kA

Operating temperature range(t ) -25 to 650C
Connection BNC(f)-BNC(m)

(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3. Surge Arrester�­�µ�¥�­�´�•�•�µ�–�‡�ª�•�‡�»�¤Pan Till Zoom
Technical Data
Arrester Class III/D
Max.operating Voltage(Umax) 40VDC/29VAC
Max.operation current(Imax) 6A
Max Surge discharge Current(8/20�Ps) 40kA
Protection level(L-L/L-PE,N-PE) �”200V/�”700V
Response time(ta) �”25ns
Operating/Fault indicator LEDsignal on/off
Operating temperature range -20 to 800C
Installation Din Rail 35mm
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4.6 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹ �­�Î�µ�®�¦�´�•�¦�³�•�•MATV  System
�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

�Á�ž�}�œ�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�¦�³�•�•MATV System.
Technical Data
Max. continuous operating voltage(Uc) 75Vdc
Nominal discharge surge current(8/20�Ps) 10kA
Protection level �”600V
Impedance 75�Ÿ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

Frequency Range <2.5GHz
Response time(ta) �”100ns
Operating temperature range -20 to 800C
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4.7 �°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹ �­�Î�µ�®�¦�´�•�¦�³�•�•Security  System
�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

�Á�ž�}�œ�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�Â�¦�Š�—�´�œ�Á�­�·�¦�y�‹�‹�µ�„�¢�q�µ�Ÿ�u�µ�­�Î�µ�®�¦�´�•�¦�³�•�•Security System�„�µ�¦�ž�q�°�Š�„�´�œ �‹�³�˜�v�°�Š�ž�q�°�Š�„�´�œ�š�´�Ê�Š
�š�µ�Š�—�v�µ�œPower Supply�…�°�Š�°�»�ž�„�¦�–�y (Controller) �Â�¨�³�š�µ�Š�—�v�µ�œ �­�µ�¥�­�´�•�•�µ�–RS-485

1. Surge Voltage Arrester�­�Î�µ�®�¦�´�•Power Supply�—�v�µ�œ�Á�…�v�µ 1Phase230VAC
Technical Data

Arrester Class III/D
Rated Voltage(Un) 230VAC
Max.Continuous operating Voltage Uc �• 253VAC
Max.operation current(Imax) 16A
Max Surge discharge Current(8/20�Ps) 10kA
Protection level(Up) �”1200V
Response time(ta) �”25ns
Operating/Fault indicator LED signal on/off
Operating temperature range -20 to 800C
Installation Schuko-type connector
2. Surge Voltage Arrester�­�Î�µ�®�¦�´�• �­�µ�¥�­�´�•�•�µ�–RS-485

Technical Data
Arrester Class III/D
Max.operating Voltage(Umax) 6VDC/4VAC
Max.operation current(Imax) 0.5A
Normal impulse discharge Current(8/20�Ps) 20kA
Protection level(L-L/L-PE) �”10V/�”600V
Response time(ta) �”1ns
Operating temperature range -20 to 800C
Installation Din Rail 35mm
(�®�¦�º�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜)

3-9.4.8    �„�µ�¦�˜�·�—�˜�´�Ê�ŠSurge Arrester�­�Î�µ�®�¦�´�•�¦�³�•�•Power Supply and communications
�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜ �Â�¨�³�˜�µ�¤�š�¸�É�Å�—�v�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�š�»�„�ž�¦�³�„�µ�¦
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MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-10  BUS DUCT 

3-10��1  FEEDER BUS DUCT �Â�¨�³ PLUG-IN BUS DUCT 
 
3-10��1��1 �¦�³�•�• BUS DUCT���š�´�Ê�Š�®�¤�—�Á�ž�}�œ�Â�•�• ALUMINIUM���Ã�—�¥�š�¸�É�°�»�–�®�£�¼�¤�·�š�¸�É�˜�´�ª�œ�Î�µ�˜�v�°�Š�Å�¤�u�Á�„�·�œ 55ºC �Â�¨�³��

CONTACT POINTS���š�»�„�‹�»�—�‹�³�˜�v�°�Š�Œ�µ�•�—�v�ª�¥ SILVER PLATED���®�¦�º�°��TIN PLATED �®�¦�º�°�ª�´�­�—�»
�°�º�É�œ�Ç�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Â�¨�v�ª�‹�µ�„�ª�·�«�ª�„�¦ 

 
3-10��1��2 �¤�¸�Œ�œ�ª�œ�®�»�v�¤�˜�¨�°�—�‡�ª�µ�¤�¥�µ�ª�…�°�Š��BUS DUCT���¥�„�Á�ª�v�œ�š�¸�É CONTACT POINTS���Œ�œ�ª�œ�š�¸�É�®�»�v�¤�œ�¸�Ê�‹�³�˜�v�°�Š

�­�µ�¤�µ�¦�™�š�œ�‡�ª�µ�¤�¦�v�°�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ 55ºC���Á�®�œ�º�°�„�ª�u�µ AMBIENT TEMPERATURE���Á�¤�º�É�°�š�Î�µ�Š�µ�œ 
FULL LOAD 

   
3-10��1��3 �˜�´�ª��BUS DUCT���Á�ž�}�œ�•�œ�·�— TOTALLY ENCLOSED LOW IMPEDANCE, THREE PHASES, 

FOUR WIRES FULL NEUTRAL, 400 VOLTS WITH INTEGRAL GROUND BUS  
 
3-10��1��4 �˜�µ�¤�¤�µ�¦�˜�“�µ�œ�®�œ�¹�É�Š�š�u�°�œ�˜�u�°�‡�ª�µ�¤�¥�µ�ª 10���¢�»�˜ PLUG-IN BUS DUCT���‹�³�˜�v�°�Š�¤�¸ PLUG-IN 

OPENING���Å�¤�u�œ�v�°�¥�„�ª�u�µ��5���•�u�°�Š�˜�u�°�—�v�µ�œ���Â�¨�³�Ä�œ�Â�˜�u�¨�³�•�u�°�Š�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�˜�u�°�„�¦�³�Â�­�Å�¢�¢�q�µ���Å�ž�Ä�•�v�Å�—�v�Å�¤�u
�œ�v�°�¥�„�ª�u�µ 50�����…�°�Š�„�¦�³�Â�­�š�´�Ê�Š�®�¤�—�…�°�Š BUS DUCT���œ�´�Ê�œ���š�´�Ê�Š�¥�´�Š�Á�ž�}�œ�Â�•�•�š�¸�É�­�µ�¤�µ�¦�™�Á�ž�l�—�°�°�„
�˜�¦�ª�‹�­�°�•�¦�°�¥�˜�u�°�Ä�œ�Â�˜�u�¨�³�š�u�°�œ�…�°�Š BUS DUCT���…�–�³�š�¸�É�¤�¸�„�¦�³�Â�­�Å�¢�¢�q�µ 

 
3-10��1��5 �Ä�œ�„�¦�–�¸�š�¸�É��BUS DUCT���…�°�Š�Â�˜�u�¨�³�•�»�—�¤�¸�‡�ª�µ�¤�¥�µ�ª�¤�µ�„���™�v�µ�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�¤�¸ EXPANSION SECTION��

�—�v�ª�¥ EXPANSION���œ�¸�Ê�‹�³�˜�v�°�Š�¤�¸ AMPERE RATING���Å�¤�u�œ�v�°�¥�„�ª�u�µ RATING���…�°�Š BUS DUCT 
 
3-10��1��6 SUPPORT �®�¦�º�° HANGER���­�Î�µ�®�¦�´�•�¥�¹�—�®�¦�º�°�Â�…�ª�œ BUS DUCT���Ä�œ�Â�œ�ª VERTICAL���®�¦�º�° 

HORIZONTAL���‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�Á�—�¸�¥�ª�„�´�•�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ BUS DUCT���„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�ª�¤�š�´�Ê�Š
�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�„�µ�¦�¥�¹�—�®�¦�º�°�Â�…�ª�œ�Ä�®�v�š�Î�µ�˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜���Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ PLUG-IN BUS 
DUCT���„�µ�¦�Â�…�ª�œ�®�¦�º�°�¥�¹�— HANGER���‹�³�˜�v�°�Š�Å�¤�u�ž�l�—�¦�¼�…�°�Š PLUG-IN  

 
3-10��1��7 BUS DUCT, FITTING �Á�•�u�œ ELBOW, STUB, TAP BOX, END CLOSURE���Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç

�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�Ã�¦�Š�Š�µ�œ�Á�—�¸�¥�ª�„�´�œ�Â�¨�³�Á�ž�}�œ�Â�•�•�š�¸�É�Á�®�¤�µ�³�­�¤�„�´�• BUS DUCT���Ã�—�¥�š�¸�É�Ÿ�¨�·�˜�£�´�–�”�y
�˜�u�µ�Š�Ç�Á�®�¨�u�µ�œ�¸�Ê�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ã�¦�Š�Š�µ�œ���Ž�¹�É�Š�Ÿ�¨�·�˜�°�»�ž�„�¦�–�y�œ�¸�Ê�Á�ž�}�œ�ž�¦�³�‹�Î�µ 

 
3-10��1��8 BUS DUCT �‹�³�˜�v�°�Š�¤�¸�‡�u�µ SHORT CIRCUIT RATING 65 kA �	�®�¦�º�°�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�
���š�¸�É��3 

CYCLES���¡�·�„�´�—�œ�¸�Ê�¥�¹�—�˜�µ�¤�„�µ�¦�¦�´�•�¦�°�Š�„�µ�¦�š�—�­�°�•�š�¸�É�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�š�—�­�°�•�…�°�Š�¤�µ�˜�¦�“�µ�œ 
UL���®�¦�º�° IEC BS, NEMA 

3-10��1��9 �„�u�°�œ�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�­�´�É�Š�Ž�º�Ê�° BUS DUCT���Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç���š�´�Ê�Š�®�¤�—���Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ��SHOP 
DRAWING �Â�­�—�Š�ª�·�›�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ IEC���®�¦�º�° NEC���Ä�®�v�ª�·�«�ª�„�¦�°�œ�»�¤�´�˜�·�Á�­�¸�¥�„�u�°�œ 
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-10��1��10 PLUG-IN UNIT �˜�v�°�Š�Á�ž�}�œ�Â�•�• CIRCUIT BREAKER TYPE���¤�¸ INTERRUPTING CAPACITY��
�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•�Â�¨�³ OPERATING HANDLE���˜�v�°�Š�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š�•�´�—�Á�‹�œ�Ä�®�v�¦�¼�v�ª�u�µ�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š 
ON���®�¦�º�° OFF���š�´�Ê�Š�œ�¸�Ê�˜�´�ª PLUG-IN UNIT �˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Á�—�¸�¥�ª�„�´�œ�„�´�•�˜�´�ª��BUS DUCT���Â�¨�³��
CIRCUIT BREAKER �Ä�®�v�Ä�•�v�¥�¸�É�®�v�°�Á�—�¸�¥�ª�„�´�œ�„�´�•��BUS DUCT �®�¦�º�°���¥�¸�É�®�v�°�Á�—�¸�¥�ª�„�´�œ�„�´�•�š�¸�É�Ä�•�v�£�µ�¥�Ä�œ
�Ã�‡�¦�Š�„�µ�¦ 

 
3-10��1��11 �˜�´�ª��PLUG-IN UNIT���˜�v�°�Š�¤�¸ MECHANICAL INTERLOCK���„�´�• HOUSING���…�°�Š BUS DUCT��

�Á�¡�º�É�°�š�Î�µ�Ä�®�v�Å�¤�u�­�µ�¤�µ�¦�™�™�°�—�®�¦�º�°�Á�­�¸�¥�•�˜�´�ª PLUG-IN UNIT���„�´�• BUS DUCT���Å�—�v�®�µ�„�˜�´�ª PLUG-IN��
�­�´�•�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š ON 

 
3-10��1��12 �˜�´�ª��PLUG-IN UNIT �˜�v�°�Š�¤�¸ INTERLOCK���„�´�•� �µ�Á�¡�º�É�°�š�Î�µ�Ä�®�v�Å�¤�u�­�µ�¤�µ�¦�™�Á�ž�l�—� �µ�Å�—�v���®�µ�„�˜�´�ª PLUG-

IN���­�´�•�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š ON 
 
3-10��1��13 OPERATING HANDLE �…�°�Š�˜�´�ª��PLUG-IN UNIT���˜�v�°�Š�¤�¸ MECHANISM���š�¸�É�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Ä�œ

�„�µ�¦�­�´�•�®�¦�º�°�ž�¨�—�Å�—�v�˜�¨�°�—�Á�ª�¨�µ�� 
 
3-10��1��14 �‡�u�µ VOLTAGE DROP���­�Î�µ�®�¦�´�• FEEDER BUS DUCT 3-PHASE LINE TO LINE 50HZ���š�¸�É 

80����POWER FACTOR �	CONCENTRATED LOAD�
���˜�v�°�Š�Å�¤�u�Á�„�·�œ 380���Ã�ª�¨�y�š��30���Á�¤�˜�¦�š�¸�É
�°�»�–�®�£�¼�¤�· 20ºC 

 
3-10��1��15 BUS DUCT �š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�Â�œ�ª VERTICAL �Ä�®�v�Á�ž�}�œ IP54 �Ä�œ�Â�œ�ª��HORIZONTAL���Ä�®�v�Á�ž�}�œ IP65��

�Â�¨�³�Ä�œ�„�¦�–�¸�˜�·�—�˜�´�Ê�Š�œ�°�„�°�µ�‡�µ�¦�Ä�®�v�Ä�•�v�Å�¤�u�˜�É�Î�µ�„�ª�u�µ IP66 
 
3-10��1��16 �„�µ�¦�˜�·�—�˜�´�Ê�Š 
3-10��1��16��1 �°�»�ž�„�¦�–�y�‹�´�•�¥�¹�—��BUS DUCT���š�´�Ê�Š�®�¤�—�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�Ã�—�¥�‹�´�•�¥�¹�—�š�¸�É�š�»�„�¦�³�¥�³ 2��0��

�Á�¤�˜�¦���®�¦�º�°�˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜ 
3-10��1��16��2 BUS DUCT���š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�Â�œ�ª�—�·�É�Š�˜�v�°�Š�Ä�•�v�°�»�ž�„�¦�–�y�‹�´�•�¥�¹�—�Â�•�•�¤�¸ SPRING �	VERTICAL SPRING 

HANGER�
���®�¦�º�°�˜�µ�¤�š�¸�É�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ 
3-10��1��16��3 �˜�v�°�Š�¤�¸��EXPANSION JOINT���˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Â�¨�³�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ 
 
3-10��1��17 �„�µ�¦�š�—�­�°�• 

�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�„�u�°�œ�Ä�•�v�Š�µ�œ�‹�¦�·�Š�˜�v�°�Š�˜�¦�ª�‹�‡�u�µ�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�‡�ª�µ�¤�Á�ž�}�œ�Œ�œ�ª�œ�Å�¢�¢�q�µ�Ä�®�v�°�¥�¼�u�Ä�œ
�Á�„�–�”�y�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�˜�u�Å�¤�u�œ�v�°�¥�„�ª�u�µ��10 MEGAOHM �Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�¥�°�¤�¦�´�•�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�œ�‡�¦
�®�¨�ª�Š 
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-11  �Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ���Â�¨�³��SOUND PROOF �	EMERGENCY GENERATOR�
 

3-11��1 �Á�‡�¦�º�É�°�Š�¥�œ�˜�y DIESEL �Â�•�• VERTICAL IN LINE �®�¦�º�° V��TYPE 2 �®�¦�º�° 4 STROKE WATER 
COOLED  �®�¦�º�° AIR COOLED �Á�ž�}�œ�•�œ�·�—��CLOSE TYPE WITH SOUND PROOF ENCLOSURE 
�Â�•�•�¨�u�µ�­�»�—�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜���Â�¨�³�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�˜�u�µ�Š�ž�¦�³�Á�š�«���š�¸�É�¤�¸��
ASSEMBLY LICENSE �Á�š�u�µ�œ�´�Ê�œ 

3-11��2 ENGINE SPECIFICATION �Á�ž�}�œ�Â�•�• COMPRESSION  IGNITION   
 �ž�¦�³�„�°�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê 

3-11��2��1 ASPIRATION �Á�ž�}�œ�Â�•�• NATURALLY �®�¦�º�° TURBOCHARGED 

3-11��2��2 BRAKE HORSE POWER AVAILABLE �…�œ�µ�—�˜�µ�¤�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ�Â�¨�³�­�u�Š�¦�µ�¥�„�µ�¦�‡�Î�µ�œ�ª�–�Á�¡�º�É�°
�Á�¨�º�°�„�…�œ�µ�—�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�˜�u�°�Ÿ�¼�v�°�°�„�Â�•�• 

3-11��2��3 GOVERNOR �­�Î�µ�®�¦�´�•�‡�ª�•�‡�»�¤  SPEED �…�°�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�Ä�®�v�‡�Š�š�¸�É�‹�µ�„ NO LOAD �™�¹�Š FULL  LOAD 
�˜�v�°�Š�Å�¤�u�Á�„�·�œ���� 3�� 

3-11��2��4 FUEL SYSTEM �‹�³�˜�v�°�Š�Á�ž�}�œ�Â�•�•�š�¸�É�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�š�´�É�ª�Å�ž�œ�·�¥�¤�Ä�•�v�Â�¨�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥ 
FUEL FLOAT TANK, �Ã�—�¥ MAIN FUEL TANK �¤�¸�…�œ�µ�—�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�Ä�•�v�Š�µ�œ�Ä�œ�…�–�³ FULL  LOAD 
�Å�¤�u�œ�v�°�¥�„�ª�u�µ 48 �•�´�É�ª�Ã�¤�Š���¡�¦�v�°�¤�š�¸�É�¤�¸ SIDE GLASS, FILTER, FLEXIBLE PIPE �Â�¨�³ FUEL PIPE �˜�u�°�Á�…�v�µ
�„�´�•�¦�³�•�•�œ�Ê�Î�µ�¤�´�œ�Á�•�º�Ê�°�Á�¡�¨�·�Š�…�°�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y���Â�¨�³�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�˜�·�¤�œ�Ê�Î�µ�¤�´�œ�Ä�®�v�¤�¸�ž�¦�·�¤�µ�–�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�Ä�•�v�Š�µ�œ�Ä�œ�…�–�³ 
Full Load���Å�—�v���Å�¤�u�œ�v�°�¥�„�ª�u�µ��4�����•�´�É�ª�Ã�¤�Š���£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�š�—�­�°�•�Á�¡�º�É�°�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª�Á�­�¦�È�‹���Ã�—�¥�¦�°�•�™�´�Š�œ�Ê�Î�µ�¤�´�œ
�š�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š���‹�³�˜�v�°�Š�„�u�°��CONCRETE CURVE �Ã�—�¥�¦�°�•�¡�¦�v�°�¤�…�´�—�¤�´�œ�ž�¦�·�¤�µ�–�����������Á�ž�°�¦�y�Á�Ž�È�œ�˜�y�…�°�Š
�ž�¦�·�¤�µ�˜�¦�œ�Ê�Î�µ�¤�´�œ���Â�¨�³�˜�·�—�˜�´�Ê�Š OIL LEAKAGE DETECTOR �Á�•�º�É�°�¤�˜�u�°�„�´�•�¦�³�•�•��BAS �Á�¡�º�É�°��ALARM �œ�Ê�Î�µ�¤�´�œ
�¦�´�É�ª�Å�ž�¥�´�Š�®�v�°�Š��ENGINEER �®�¦�º�°�„�¦�–�¸�Å�¤�u�¤�¸�¦�³�•�•��BAS �‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�­�¦�v�µ�Š�˜�¼�v�‡�ª�•�‡�»�¤�Â�¨�³�­�´�É�Š�­�´�•�•�µ�–�…�¹�Ê�œ 

3-11��2��5 LUBRICATION �‹�³�˜�v�°�Š�Á�ž�}�œ�Â�•�• GEAR TYPE  LUBRICATION  �Ã�—�¥�Ÿ�u�µ�œ OIL FILTER  �°�´�—�‹�u�µ�¥
�œ�Ê�Î�µ�¤�´�œ�­�Î�µ�®�¦�´�•�®�¨�u�°�¨�º�É�œ�•�·�Ê�œ�­�u�ª�œ�˜�u�µ�Š�Ç���…�°�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y 

3-11��2��6 AIR CLEANERS �Á�ž�}�œ�•�œ�·�—��OIL BATH AIR CLEANER  �®�¦�º�°��DRY AIR CLEANER 

3-11��2��7 �¦�³�•�•�˜�·�—�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�Ä�•�v�Â�•�˜�Á�˜�°�¦�¸�É�…�œ�µ�—��12  �®�¦�º�°����24 �Ã�ª�¨�š�y�������­�µ�¤�µ�¦�™�Á�¨�º�°�„�­�˜�µ�¦�y�š�Å�—�v�Â�•�•�°�´�˜�Ã�œ�¤�´�˜�·
�®�¦�º�°�Â�•�•����MANUAL   �Â�•�˜�Á�˜�°�¦�¸�É�Á�ž�}�œ�Â�•�•��SEAL LEAD ACID  �š�¸�É�‹�´�—�®�µ�Å�—�v�Š�u�µ�¥�����…�œ�µ�— A-H  
�­�µ�¤�µ�¦�™�­�˜�µ�¦�y�š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ��4 �‡�¦�´�Ê�Š���š�¸�É��FULL LOAD  �Ã�—�¥�Å�¤�u�˜�v�°�Š�ž�¦�³�‹�»�Å�¢�Ä�®�¤�u���¦�³�•�•
�ž�¦�³�‹�»�Å�¢�Â�•�˜�Á�˜�°�¦�¸�É���Ä�®�v�Ä�•�v�¦�³�•�•�°�´�˜�Ã�œ�¤�´�˜�·�ª�Š�‹�¦�Á�ž�}�œ�•�œ�·�—��SOLID STATE �•�œ�·�—�ž�¦�³�‹�»�—�v�ª�¥�Â�¦�Š�—�´�œ�‡�Š�š�¸�É
�ž�¦�³�„�°�•�—�v�ª�¥�Ã�ª�¨�š�y�¤�·�Á�˜�°�¦�y�����Â�°�¤�¤�·�Á�˜�°�¦�y�����­�ª�·�š�Ž�y�����Â�¨�³�¢�l�ª�­�y�Á�¡�º�É�°�Ä�®�v�Â�•�˜�Á�˜�°�¦�¸�É�Á�˜�È�¤�°�¥�¼�u�Á�­�¤�° 

3-11��2��8 ENGINE  INSTRUMENT  �Ž�¹�É�Š�¥�¹�—�˜�·�—�°�¥�¼�u�„�´�•��ENGINE �‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥���Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�˜�u�µ�Š���Ç���°�¥�u�µ�Š
�œ�v�°�¥�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê 
�„���� ENGINE WATER TEMPERATURE 
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MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

�…���� ENGINE LUBE OIL PRESSURE 
�‡���� ENGINE LUBE OIL TEMPERATURE 
�Š���� TACHOMETER WITH RUNNING HOURMETER 

3-11��2��9 EXHAUST SYSTEM �ž�¦�³�„�°�•�—�v�ª�¥��FLEXIBLE EXHAUST PIPE AND EXHAUST SILENCER  
�˜�·�—�˜�´�Ê�Š�˜�µ�¤�Â�•�•�Â�¨�³�����®�¦�º�°�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜���Â�¨�³�¤�¸��INSULATION �®�»�v�¤�š�u�°�Å�°�Á�­�¸�¥�­�u�ª�œ�š�¸�É�°�¥�¼�u
�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Å�¤�u�Ä�®�v�‡�ª�µ�¤�¦�v�°�œ�š�¸�É�Ÿ�·�ª�š�u�°�Å�°�Á�­�¸�¥�Á�„�·�œ��65 �°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­���Ã�—�¥�Ä�®�v�Ä�•�v�˜�µ�¤�…�v�°����-�����������������Á�ž�}�œ
�°�¥�u�µ�Š�˜�É�Î�µ 

3-11��2��10 COOLING �ž�¦�³�„�°�•�—�v�ª�¥��RADIATOR �Â�¨�³��CORROSION RESISTOR �Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ WATER 
COOLED �Ã�—�¥�­�µ�¤�µ�¦�™��MAINTAIN SAFE OPERATION���š�¸�É��40 �°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­���Ä�œ�„�¦�–�¸�š�¸�É�Å�¤�u�­�µ�¤�µ�¦�™
�¦�³�•�µ�¥�°�µ�„�µ�«�Å�—�v�—�¸���Ä�®�v�¦�u�ª�¤�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�•�•��REMOTE RADIATOR �¡�¦�v�°�¤��EXHAUSTGRILL 

3-11��2��11 SAFETY CONTROLS �ž�¦�³�„�°�•�—�v�ª�¥��AUTOMATIC SAFETY CONTROLS  �Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ��HIGH 
TEMPERATURE, OVER SPEED, LOW WATER LOW OIL PRESSURE 

3-11��2��12 �š�u�°�Å�°�Á�­�¸�¥�˜�v�°�Š�š�Î�µ�‹�µ�„  BLACK  STEEL PIPE SCHEDULE 40 �Â�¨�³�­�u�ª�œ�š�¸�É�°�¥�¼�u�Ä�œ�°�µ�‡�µ�¦�š�´�Ê�Š�®�¤�—�����˜�v�°�Š
�®�»�v�¤�Œ�œ�ª�œ�‡�ª�µ�¤�¦�v�°�œ��ROCK WOOL WITH DENSITY 120 Kg��m3  CALCIUM  SILICATE  �¤�¸
�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 50 �¤�·�¨�¨�·�Á�¤�˜�¦�����Â�¨�v�ª�®�»�v�¤�—�v�ª�¥�Â�Ÿ�u�œ STAINLESS STEEL CLADDING �®�œ�µ�Å�¤�u�˜�É�Î�µ
�„�ª�u�µ��# 22 �°�¸�„�•�´�Ê�œ�®�œ�¹�É�Š�����…�œ�µ�—�š�u�°�Å�°�Á�­�¸�¥�˜�v�°�Š�¤�¸�…�œ�µ�—�Ä�®�•�u�¡�°�š�¸�É�‹�³�Å�¤�u�š�Î�µ�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�¦�³�•�µ�¥�Å�°�Á�­�¸�¥
�¨�—�¨�Š�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�­�—�Š�¦�µ�¥�„�µ�¦�‡�Î�µ�œ�ª�–�Á�¡�º�É�°�Â�­�—�Š�…�œ�µ�—�š�u�°�Å�°�Á�­�¸�¥�Ã�—�¥�Å�¤�u
�š�Î�µ�Ä�®�v�ž�¦�³�­�·�š�›�·�£�µ�¡�¨�—�¨�Š���Ä�œ�„�¦�–�¸�š�¸�É�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Å�„�¨�‹�µ�„�®�v�°�Š�¤�µ�„�Ç���˜�µ�¤�­�£�µ�¡�®�œ�v�µ�Š�µ�œ�˜�v�°�Š�¦�ª�¤�°�¥�¼�u�Ä�œ�„�µ�¦
�Á�­�œ�°�¦�µ�‡�µ�ž�¨�µ�¥�š�u�°�Å�°�Á�­�¸�¥�˜�v�°�Š�„�´�Ê�œ�œ�Ê�Î�µ�Â�¨�³�œ�„�˜�u�µ�Š�Ç 

3-11��2��13 �„�µ�¦�¨�—�Á�­�¸�¥�Š�‹�µ�„�Å�°�Á�­�¸�¥�Ä�®�v�¤�¸��SILENCER���•�œ�·�—��SUPER CRITICAL TYPE���¡�¦�v�°�¤�š�´�Ê�Š�¤�¸��FLEXIBLE  
EXHAUST  PIPE    �¤�¸�‡�ª�µ�¤�¥�µ�ª�Å�¤�u�œ�v�°�¥�„�ª�u�µ����24  �œ�·�Ê�ª�������Á�ž�}�œ�˜�´�ª�˜�u�°�Á�•�º�É�°�¤�¦�³�®�ª�u�µ�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�„�´�•��
SILENCER 

3-11��2��14 �„�µ�¦�¨�—�Á�­�¸�¥�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y���	NOISEREDUCTION�
�� 
�•�u�°�Š�¨�¤�Á�…�v�µ�Â�¨�³�°�°�„�	AIR INLET  &  AIR OUTLET�
���…�°�Š�®�v�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Œ�»�„�Á�Œ�·�œ�˜�v�°�Š�˜�·�—�˜�´�Ê�Š 
SOUND ABSORBER �®�¦�º�° SOUND ATTENUATOR �	�˜�µ�¤ DETAIL�
���Á�¡�º�É�°�¨�—�Á�­�¸�¥�Š�‹�µ�„�¡�´�—�¨�¤�Â�¨�³
�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�°�°�„�­�¼�u�£�µ�¥�œ�°�„�®�v�°�Š���Ã�—�¥�Ä�•�v�ª�´�­�—�»�š�¸�É�­�µ�¤�µ�¦�™�¨�—�Á�­�¸�¥�Š�¨�Š�®�¦�º�°�Å�¤�u�Á�„�·�œ 80 dB�	A�
���Á�¤�º�É�°�ª�´�—�š�¸�É�¦�³�¥�³ 
1,000 �¤�¤���‹�µ�„ AIR GRILL  �Â�¨�³�ª�´�­�—�»�—�´�Š�„�¨�u�µ�ª�Å�¤�u�š�Î�µ�Ä�®�v�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�¦�³�•�µ�¥�‡�ª�µ�¤�¦�v�°�œ�…�°�Š
�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�¨�—�¨�Š�Â�˜�u�°�¥�u�µ�Š�Å�¦���‹�³�˜�v�°�Š�Â�­�—�Š�¦�µ�¥�„�µ�¦�‡�Î�µ�œ�ª�–�Á�¡�º�É�°�¡�·�­�¼�‹�œ�y�ª�u�µ�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š SOUND  
ABSORBER      �	�Ä�®�v�‡�·�—�ª�u�µ�¤�¸  FREE   AREA �ž�¦�³�¤�µ�– 70�������…�°�Š  GRILLED  AREA�
�����Â�¨�v�ª
�°�»�ž�„�¦�–�y  GENERATOR  �‹�³�˜�v�°�Š�š�Î�µ�Š�µ�œ��FULL LOAD �Å�—�v�˜�¨�°�— 8 �•�´�É�ª�Ã�¤�Š�����Â�¨�³�‹�³�˜�v�°�Š�¦�´�„�¬�µ�°�»�–�®�£�¼�¤�·
�£�µ�¥�Ä�œ�®�v�°�Š GENERATOR �Å�¤�u�Ä�®�v�Á�„�·�œ 50o C  �˜�¨�°�—�¦�³�¥�³�Á�ª�¨�µ�š�Î�µ�Š�µ�œ�Ã�—�¥�°�»�ž�„�¦�–�y SOUND 
ABSORBER �‡�ª�¦�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ��1,000 �¤���¤�������š�´�Ê�Š INLET �Â�¨�³ OUTLET 
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MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-11��3 GENERATOR SPECIFICATION 

3-11��3��1 �Á�ž�} �œ�Â�• �•  BRUSHLESS,  REVOLVING  FIELD  �˜�u�° �˜ �¦�Š�„�´ �• ENGINE FLY WHEEL �Ã�—�¥�¤�¸ 
FLEXIBLE DRIVING DISC 

3-11��3��2 �Á�ž�}�œ�Â�•�• HEAVY DUTY �¤�¸�…�œ�µ�—�„�¦�³�š�´�—�¦�´�— 

3-11��3��3 INSULATION �…�°�Š GENERATOR �Á�ž�}�œ�Â�•�• NEMA CLASS H 

3-11��3��4 VOLTAGE   REGULATION   �‹�³�˜�v�°�Š�¤�¸   VOLTAGE  ADJUSTABLE  RHEOSTAT �­�Î�µ�®�¦�´�•
�ž�¦�´�•�Â�˜�u�Š  VOLTAGE  �Å�—�v���� 5���������Â�¨�³ VOLTAGE REGULATION  �‹�µ�„�� 

 NO-LOAD �™�¹�Š FULL LOAD �‹�³�˜�v�°�Š�°�¥�¼�u�Ä�œ���� 2�� 

3-11��3��4 RATING GENERATOR  �…�œ�µ�—�„�Î�µ�¨�´�Š�ª�´�˜�˜�y�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•,  �š�¸�É 0��8 POWER  FACTOR 230��400 
VOLTS, 3 PHASES, 4 WIRES, 40 HZ�� 

3-11��3��5 GENERATOR �˜�v�°�Š�­�µ�¤�µ�¦�™�‹�u�µ�¥�Ã�®�¨�—�š�¸�É��110�����	CONTINUOUS POWER OUTPUT�
���Å�—�v�Å�¤�u�œ�v�°�¥
�„�ª�u�µ��1 �•�´�É�ª�Ã�¤�Š 

3-11��3��6 CONTROL GENERATOR PANEL 

3-11��3��6��1 �Â�Ÿ�Š�‡�ª�•�‡�»�¤�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�¦�¼�ž�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�������Á�ž�}�œ�Â�•�•�˜�´�Ê�Š�¡�º�Ê�œ�Â�¥�„�‹�µ�„�˜�´�ª�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�¤�¸�ž�¦�³�˜�¼�Á�ž�l�—�ž�l�—
�Á�¡�º�É�°�­�³�—�ª�„�Ä�œ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�����¤�¸�¦�³�•�•�¦�³�•�µ�¥�‡�ª�µ�¤�¦�v�°�œ�š�¸�É�Á�¡�¸�¥�Š�¡�°�����Ã�‡�¦�Š�­�¦�v�µ�Š�ž�¦�³�„�°�•�‹�µ�„�Á�®�¨�È�„�Â�Ÿ�u�œ
�®�œ�µ�Á�‡�¨�º�°�•�—�v�ª�¥  EPOXY   RESIN �¨�Š�­�¸�¦�°�Š�¡�º�Ê�œ�„�´�œ�­�œ�·�¤�°�¥�u�µ�Š�œ�v�°�¥ 1 �‡�¦�´�Ê�Š���Â�¨�³�¡�u�œ�­�¸�Ä�•�v�Š�µ�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 
2 �‡�¦�´�Ê�Š 

3-11��3��6��2 �Á�‡�¦�º�É�°�Š�ª�´�—���Â�¨�³�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�°�¥�¼�u�•�œ�Â�Ÿ�Š SWITCHBORAD �ž�¦�³�„�°�•�—�v�ª�¥�°�»�ž�„�¦�–�y�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê 
�x �Ã�ª�¨�š�y�¤�·�Á�˜�°�¦�y�¡�¦�v�°�¤�„�´�•�­�ª�·�š�•�y�Á�¨�º�°�„�­�Î�µ�®�¦�´�•�ª�´�—�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�š�´�Ê�Š�‹�µ�„ PHASES �Â�¨�³�‹�µ�„   LINES 
�x �Â�°�¤�¤�·�Á�˜�°�¦�y�¡�¦�v�°�¤�„�´�•�­�ª�·�š�•�y�Á�¨�º�°�„�����­�Î�µ�®�¦�´�•�ª�´�—�„�¦�³�Â�­�Å�¢�¢�q�µ�š�´�Ê�Š 3 PHASE 
�x �¢�¦�¸�Á�‡�ª�œ�Ž�¸�É�¤�·�Á�˜�°�¦�y 
�x �ª�´�˜�˜�y�¤�·�Á�˜�°�¦�y 
�x �Â�•�˜�Á�˜�°�¦�¸�É�Ã�ª�¨�š�y���Â�°�¤�¤�·�Á�˜�°�¦�y 
�x MOLDED  CASE CIRCUIT  BREAKER  �¡ �¦�v �° �¤ �„�´ �•  OVERLOAD  �Â �¨ �³ SHORT 

CIRCUIT PROTECTION 
�x �­�ª�·�š�•�y�Á�¨�º�°�„  MODE   �„�µ�¦�š�Î�µ�Š�µ�œ�Â�•�• OFF,  MANUAL,  AUTOMATIC, TEST 
�x PUSH BUTTON �­�Î�µ�®�¦�´�• START �Â�¨�³ STOP �Á�‡�¦�º�É�°�Š�¥�œ�˜�y�Â�•�•  MANUAL �­�ª�·�š�•�y�‡�ª�•�‡�»�¤

�­�´�•�•�µ�–�Á�˜�º�°�œ 
�x �Å�¢�­�´�•�•�µ�–�Á�˜�º�°�œ���¡�¦�v�°�¤�„�´�•�­�´�•�•�µ�–�Á�­�¸�¥�Š���Ä�œ�„�¦�–�¸�˜�u�°�Å�ž�œ�¸�Ê 
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

�x LOW LUBE OIL PRESSURE�� 
�x HIGH WATER TEMPERATURE�� 
�x ENGINE OVERSPEED 
�x ENGINE FAILE TO START 
�x �Å�¢�Â�­�—�Š�­�™�µ�œ�³�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ���­�™�µ�œ�³�…�°�Š MAINS  �Â�¨�³���­�™�µ�œ�³�…�°�Š 

TRANSFER SWITCH 

 3-11��4 AUTOMATIC START-STOP SYSTEM 

��3-11��4��1 �Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�‹�³�Á�¦�·�É�¤ START  �š�¸�É AUTOMATIC TRANSFER SWITCH  �„�u�°�œ���Ã�—�¥�„�µ�¦�˜�u�°  
CONTACT  �®�¨�´�Š�‹�µ�„�œ�´�Ê�œ  ENGINE  STARTING  PANEL  �‹�³�Á�ž�}�œ�˜�´�ª START �Á�‡�¦�º�É�°�Š�Ä�®�v CRANK 
4 �‡�¦�´�Ê�Š���Â�¨�³�®�¥�»�— 3 �‡�¦�´�Ê�Š�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�� 

 3-11��4��2 CONTROL SWITCH �‹�³�˜�v�°�Š�¤�¸ 4 �˜�Î�µ�Â�®�œ�u�Š�—�´�Š�œ�¸�Ê 
�x ��ENG OFF�����Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�‹�³�Å�¤�u�š�Î�µ�Š�µ�œ���Å�¤�u�ª�u�µ�„�¦�–�¸�Ä�— 
�x ��AUTO�����¦�³�•�•�‹�³�š�Î�µ�Š�µ�œ�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�˜�µ�¤�ž�„�˜�· 
�x ��TEST WITH TRANSFER�������­�Î�µ�®�¦�´�•�š�—�­�°�•�¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�������Ã�—�¥�­�¤�¤�»�˜�·�ª�u�µ�Å�¢�ž�„�˜�·�Á�­�¸�¥���Â�¨�³

�­�ª�·�š�•�y�‹�³�š�Î�µ�Š�µ�œ�Á�®�¤�º�°�œ�„�´�•�‹�´�Š�®�ª�³����AUTO�������š�»�„�ž�¦�³�„�µ�¦ 
�x ��TEST  WITHOUT TRANSFER�����­�Î�µ�®�¦�´�•�š�—�­�°�•�¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�����Ã�—�¥�­�¤�¤�»�˜�·�ª�u�µ�Å�¢�ž�„�˜�·�Á�­�¸�¥��

�Â�¨�³�­�ª�·�š�•�y�‹�³�Å�¤�u�¤�¸�„�µ�¦�­�´�•�Á�ž�¨�¸�É�¥�œ 

3-11��4��3 ALARM LIGHT  �Ž�¹�É�Š�¦�³�¥�³ SAFETY CONTROL  �‹�³�˜�v�°�Š�Á�ž�}�œ�˜�´�ª�˜�·�—���®�¦�º�°�—�´�•�����‡�º�°���‹�³�˜�·�—�Á�¤�º�É�°
�Á�‡�¦�º�É�°�Š�¥�œ�˜�y START �Å�¤�u�˜�·�—�®�¨�´�Š�‹�µ�„�š�¸�É ENGINE CRANK �‡�¦�´�Ê�Š�š�¸�É 4 �Â�¨�v�ª�������œ�°�„�‹�µ�„�œ�´�Ê�œ�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š
�¦�³�•�•  AUDIBLE  ALARM  �Ž�¹�É�Š  AUTOMATIC STARTING PANEL �‹�³�Á�ž�}�œ�˜�´�ª�š�Î�µ�Ä�®�v�—�´�Š�Ä�œ�„�¦�–�¸�š�¸�É  
START CONTROL  �š�Î�µ�„�µ�¦�®�¥�»�—  ENGINE  �®�¦�º�°  ENGINE  �Á�„�·�— OVER CRANK 

3-11��4��4 GENERATOR  FOUNDATION   �Ä�®�v�ž�’�·�•�´�˜�·�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Á�‡�¦�º�É�°�Š�œ�´�Ê�œ�Ç�����Ã�—�¥�Ÿ�¼�v�¦�´�•
�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�°�°�„�‡�u�µ�Ä�•�v�‹�u�µ�¥ 

3-11��5 �„�µ�¦�˜�·�—�˜�´�Ê�Š, �„�µ�¦�Ä�•�v�Š�µ�œ 

3-11��5��1 �„�u�°�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�������Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�u�Š�Ä�•�¦�´�•�¦�°�Š�„�µ�¦�š�—�­�°�•�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�������Â�¨�³�®�¨�´�Š�‹�µ�„�„�µ�¦
�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�����Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�—�­�°�•�•�»�—�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�…�°�Š�Ã�¦�Š�Š�µ�œ
�Ÿ�¼�v�Ÿ�¨�·�˜ 

3-11��5��2 GENERATOR  FOUNDATION   �Ä�®�v�ž�’�·�•�´�˜�·�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Á�‡�¦�º�É�°�Š�œ�´�Ê�œ�Ç���Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�Á�ž�}�œ�Ÿ�¼�v�°�°�„�‡�u�µ�Ä�•�v�‹�u�µ�¥ 
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-11��5��3 �“�µ�œ�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�‡�ª�¦�Á�ž�}�œ�“�µ�œ�Ã�‡�¦�Š�Á�®�¨�È�„�����®�¦�º�°�•�œ�·�—�š�¸�É�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�•�œ�“�µ�œ�‡�°�œ�„�¦�¸�˜�¡�¦�v�°�¤�š�¸�É�¦�°�Š
�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�Â�•�•�­�ž�¦�·�Š�����Ä�œ�…�–�³�Á�—�·�œ�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�­�u�ª�œ�Ä�—�Ç���…�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�š�¸�É
�¥�¹�—�˜�·�—�„�´�•�˜�´�ª�°�µ�‡�µ�¦�¤�¸�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�ª�´�­�—�»���®�¦�º�°�ª�·�›�¸�„�µ�¦���Á�¡�º�É�°�¨�—�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ
�‹�œ�™�¹�Š�¦�³�—�´�•�š�¸�É�¥�°�¤�¦�´�•�Å�—�v 

3-11��5��4 �Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�����Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�Î�µ�¦�ª�‹�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�˜�´�Ê�Š�����Á�¡�º�É�°�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�š�µ�Š
�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�°�µ�‡�µ�¦�Ä�œ�„�µ�¦�°�°�„�Â�•�•���Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�¸�É�ž�¨�°�—�£�´�¥���������Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦���Ã�—�¥
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�°�°�„�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�­�u�ª�œ�œ�¸�Ê 

3-11��5��5 �„�µ�¦�š�—�­�°�•���Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�Â�¨�³�¦�´�•�Ÿ�·�—�•�°�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�­�Î�µ�®�¦�´�•�œ�Ê�Î�µ�¤�´�œ�Á�•�º�Ê�°�Á�¡�¨�·�Š���œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ���œ�Ê�Î�µ��
�Â�¦�Š�Š�µ�œ���Á�‡�¦�º�É�°�Š�¤�º�°�����°�»�ž�„�¦�–�y�®�¦�º�°�ª�´�­�—�»�°�º�É�œ���Ç�������Á�¡�º�É�°�Ä�•�v�Ä�œ�„�µ�¦�š�—�­�°�•�Â�¨�³�•�´�œ�š�¹�„�…�v�°�¤�¼�¨�š�»�„ 10 �œ�µ�š�¸����
�Ä�œ�•�u�ª�Š�„�µ�¦�š�—�­�°�•�—�´�Š�œ�¸�Ê 
�x �„�·�Ã�¨�ª�´�˜�˜�y 
�x �Â�¦�Š�—�´�œ�Å�¢ 
�x �‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y 
�x �°�»�–�®�£�¼�¤�·�…�°�Š�œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ���°�Š�«�µ C 
�x �°�»�–�®�£�¼�¤�·�…�°�Š�œ�Ê�Î�µ�Á�…�v�µ�Â�¨�³�°�°�„���°�Š�«�µ C 
�x �°�»�–�®�£�¼�¤�·�…�°�Š�®�v�°�Š���°�Š�«�µ C 
�„�µ�¦�Á�—�·�œ�Á�‡�¦�º�É�°�Š�Á�¡�º�É�°�š�—�­�°�•�Ä�®�v�š�Î�µ�˜�µ�¤�¨�Î�µ�—�´�•�˜�·�—�˜�u�°�„�´�œ�Å�ž�—�´�Š�œ�¸�Ê 
�x �Á�—�·�œ�Á�‡�¦�º�É�°�Š�Ã�—�¥�‹�u�µ�¥ LOAD 20�����…�°�Š RATE LOAD  �‹�Î�µ�œ�ª�œ 20 �œ�µ�š�¸ �� 
�x �Á�—�·�œ�Á�‡�¦�º�É�°�Š�Ã�—�¥�‹�u�µ�¥ LOAD 50�����…�°�Š RATE LOAD  �‹�Î�µ�œ�ª�œ 20 �œ�µ�š�¸ 
�x �Á�—�·�œ�Á�‡�¦�º�É�°�Š�Ã�—�¥�‹�u�µ�¥�Å�¢ 100�����…�°�Š RATE LOAD �‹�Î�µ�œ�ª�œ 20 �œ�µ�š�¸ 
�x �Á�—�·�œ�Á�‡�¦�º�É�°�Š�Ã�—�¥�‹�u�µ�¥�Å�¢�Á�ž�}�œ  STEP  �‹�µ�„  0�� ���������Á�ž�}�œ  70�� �������Â�¨�³�‹�—�‡�u�µ  VOLTAGE, 

RECOVERY  TIME 
 

3-11��5��6 �„�µ�¦�…�°�°�œ�»�•�µ�˜�Ä�•�v�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ���Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�…�°�°�œ�»�•�µ�˜�„�µ�¦�Ä�•�v�Å�¢�­�Î�µ�¦�°�Š�‹�µ�„�®�œ�u�ª�¥�Š�µ�œ�š�¸�É
�Á�„�¸�É�¥�ª�…�v�°�Š���Â�¨�³�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�•�·�•�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�¤�µ�˜�¦�ª�‹�­�°�•�‹�œ�Ÿ�u�µ�œ���Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—�Á�ž�}�œ�…�°�Š�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š 

3-11��5��7 �„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�ž�¦�³�„�°�• 

3-11��5��7��1 �™�´�Š�œ�Ê�Î�µ�¤�´�œ�š�»�„�•�œ�·�—�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�Ä�•�v���˜�v�°�Š�­�µ�¤�µ�¦�™�•�¦�¦�‹�»�œ�Ê�Î�µ�¤�´�œ�—�¸�Á�Ž�¨�Å�—�v���˜�µ�¤�ž�¦�·�¤�µ�–�š�¸�É�„�Î�µ�®�œ�—�š�¸�É�°�»�–�®�£�¼�¤�·  
40oC   �	�™�v�µ�Å�¤�u�¦�³�•�»�Ä�œ�Â�•�•�Ä�®�v�­�µ�¤�µ�¦�™�Á�„�È�•�œ�Ê�Î�µ�¤�´�œ�Å�ª�v�Ä�•�v�Š�µ�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ 48 �•�´�É�ª�Ã�¤�Š�š�¸�É 60����FULL 
LOAD�
���������Â�¨�³�˜�v�°�Š�¤�¸�ž�¦�·�¤�µ�–�™�´�Š�Á�®�¨�º�°�¡�°�­�Î�µ�®�¦�´�•�„�µ�¦�…�¥�µ�¥�˜�´�ª�…�°�Š�œ�Ê�Î�µ�¤�´�œ�š�»�„�¦�³�—�´�•�°�»�–�®�£�¼�¤�·�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ
�Å�—�v 

3-11��5��7��2 �™�´�Š�œ�Ê�Î�µ�¤�´�œ�Ä�˜�v�—�·�œ���	�„�¦�–�¸�š�¸�É�¦�³�•�»�Ä�®�v�¤�¸�
���Ä�œ�„�µ�¦�š�Î�µ�™�´�Š�Ä�®�v�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�—�v�ª�¥�ª�·�›�¸�¡�u�œ�¡�¦�µ�¥�„�u�°�œ�„�µ�¦�¡�u�œ�­�¸�¦�°�Š�¡�º�Ê�œ��
�Â�¨�³�¡�u�œ�­�¸�°�¸�ž�r�°�„�Ž�¸�É�š�´�Ê�Š�—�v�µ�œ�Ä�œ�Â�¨�³�—�v�µ�œ�œ�°�„�™�´�Š�Â�¨�³�“�µ�œ�‡�°�œ�„�¦�¸�˜���������Ä�®�v�š�Î�µ�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�„�µ�¦�ž�l�Ã�˜�¦�Á�¨�¸�¥�¤
�Â�®�u�Š�ž�¦�³�Á�š�«�Å�š�¥ 
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MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-11��5��7��3 �™�´�Š�œ�Ê�Î�µ�¤�´�œ�£�µ�¥�œ�°�„�Â�¨�³�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—���Â�¨�³�š�Î�µ�„�µ�¦�¡�u�œ�­�¸�����Â�¨�³�Ä�®�v�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�¤�´�œ
�š�´�Ê�Š�Â�•�•�Ä�•�v�¤�º�°�®�¤�»�œ�®�¦�º�°�Ã�¥�„���Â�¨�³�Â�•�•�Ä�•�v�Å�¢�¢�q�µ�„�¦�–�¸�¦�³�•�» 

3-11��5��7��4 �Ä�®�v�š�Î�µ�“�µ�œ�‡�°�œ�„�¦�¸�˜�Á�­�¦�·�¤�Á�®�¨�È�„�…�œ�µ�—�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ  200 �¤�¤�������Ž�¹�É�Š�­�µ�¤�µ�¦�™�¦�´�•�œ�Ê�Î�µ�®�œ�´�„���Â�¨�³�‡�ª�µ�¤
�­�´�É�œ�­�³�Á�š�º�°�œ�Å�—�v�Á�¡�¸�¥�Š�¡�°���­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Â�¨�³�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�����®�¤�v�°�œ�Ê�Î�µ�����Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�¤�´�œ�������™�´�Š
�œ�Ê�Î�µ�¤�´�œ�������Â�¨�³�Â�Ÿ�Š�‡�ª�•�‡�»�¤�������	�™�v�µ�Á�ž�}�œ�Â�•�•�˜�´�Ê�Š�ž�{�€�¤�
�������“�µ�œ�Ä�®�v�š�µ�­�¸�•�œ�·�—�„�´�œ�œ�Ê�Î�µ�¤�´�œ�� 

3-11��5��7��5 �Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�­�Î�µ�¦�°�Š�����Â�¨�³�Á�‡�¦�º�É�°�Š�¥�œ�˜�y���������˜�v�°�Š�˜�·�—�„�´�•�“�µ�œ�‡�°�œ�„�¦�¸�˜�Ÿ�u�µ�œ�ª�´�­�—�»�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ 

3-11��5��7��6 �Ä�®�v�Á�˜�·�¤�œ�Ê�Î�µ�¤�´�œ�˜�µ�¤�…�œ�µ�— DAY TANK �Â�¨�³ STORAGE  TANK  �®�¨�´�Š�‹�µ�„�¤�°�•�Š�µ�œ 

3-11��5��7��7 �Ä�œ�„�¦�–�¸�š�¸�É�®�v�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�°�¥�¼�u�­�¼�Š�„�ª�u�µ���®�¦�º�°�˜�É�Î�µ�„�ª�u�µ�•�´�Ê�œ�������Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Á�˜�·�¤
�œ�Ê�Î�µ�¤�´�œ���Å�—�v�Â�„�u��OIL GEAR PUMP 2 �•�»�—, �¦�³�•�•�š�u�°�¡�¦�v�°�¤�ª�µ�ª�¨�y, �˜�¼�v�‡�ª�•�‡�»�¤�Å�¢���Â�¨�³�°�»�ž�„�¦�–�y�˜�´�—�˜�u�°�œ�Ê�Î�µ�¤�´�œ
�Â�•�•�°�´�˜�Ã�œ�¤�´�˜�· 

��-���������������� �„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�����Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�­�u�Š�®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�����Â�¨�³�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�‹�Î�µ�œ�ª�œ 2 �•�»�—�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š��
�Â�¨�³�‹�´�—�Á�‡�¦�º�É�°�Š�¤�º�°�š�¸�É�˜�v�°�Š�Ä�•�v�Ä�œ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ  1 �•�»�—�������®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�˜�v�°�Š�„�¨�u�µ�ª�™�¹�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�¥�u�µ�Š�œ�v�°�¥
�—�´�Š�œ�¸�Ê 

�x �Â�•�•�Â�¨�³�ª�Š�‹�¦�Å�¢�¢�q�µ 
�x �…�v�°�¤�¼�¨�Â�¨�³�‡�u�µ�•�¦�¦�¥�µ�¥ 
�x �‡�Î�µ�Â�œ�³�œ�Î�µ�Ä�œ�„�µ�¦�Ä�•�v 
�x �„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ 
�x �‡�Î�µ�Â�œ�³�œ�Î�µ�Á�¤�º�É�°�Á�‡�¦�º�É�°�Š�Á�­�¸�¥ 

 3-11��5��7��9 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ���Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 2 �ž�m�����Â�¨�³�¦�´�•�ž�¦�³�„�´�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š
�Á�ž�}�œ�Á�ª�¨�µ  2  �ž�m�����œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�¦�´�•�¤�°�•�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�¦�ª�¤�™�¹�Š�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š
�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�¡�¦�v�°�¤�°�³�Å�®�¨�u�����®�µ�„�¤�¸�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�Á�„�·�—�…�¹�Ê�œ���Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�¸�•�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�„�v�Å�…�Ã�—�¥�Å�¤�u�‡�·�—
�‡�u�µ�‹�v�µ�Š���‹�µ�„�š�µ�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š 

3-11��6 AUTOMATIC TRANSFER SWITCH�� 

3-11��6��1 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�š�´�É�ª�Å�ž 

��-������������������ �š�´�É�ª�Å�ž�š�Î�µ�®�œ�v�µ�š�¸�É�­�´�•�Á�ž�¨�¸�É�¥�œ�Å�¢�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�²�������Å�ž�¥�´�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�������Á�¤�º�É�°�Å�¢�¢�q�µ�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�²�—�´�•��
�Â�¨�³�­�´�•�Á�ž�¨�¸�É�¥�œ�Å�ž�‹�µ�„�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Å�ž�¥�´�Š�Å�¢�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�²���Á�¤�º�É�°�„�¨�´�•�‡�º�œ�­�¼�u�­�£�µ�¡�ž�„�˜�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·
  

3-11��6������2 �„�µ�¦�š�Î�µ�Š�µ�œ�Á�¤�º�É�°�Å�¢�¢�q�µ�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�²���—�´�•�®�¦�º�° VOLTAGE  �Ä�œ�Á�¢�­�®�œ�¹�É�Š�Á�¢�­�Ä�—�˜�É�Î�µ�„�ª�u�µ 70�����Á�ž�}�œ�Á�ª�¨�µ 3 
�ª�·�œ�µ�š�¸  TRANSFER  SWITCH  �‹�³  PILOT  CONTACT �­�Î�µ�®�¦�´�•  START �Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Ä�œ
�¦�³�¥�³�¦�³�®�ª�u�µ�Š�Á�ª�¨�µ  1-2  �ª�·�œ�µ�š�¸  TRANSFER  SWITCH   �‹�³�¥�´�Š�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š LOAD �…�°�Š�„�µ�¦�Å�¢�¢�q�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

�²���®�¨�´�Š�‹�µ�„�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ  START �Â�¨�v�ª�����Â�¨�³�­�µ�¤�µ�¦�™�‹�u�µ�¥ VOLTAGE   �Â�¨�³  FREQUENCY  
�Å�¤�u�˜�É�Î�µ�„�ª�u�µ  90�����…�°�Š  RATING  TRANSFER SWITCH  �‹�¹�Š�‹�³�­�´�•�Á�ž�¨�¸�É�¥�œ  LOAD  �Å�ž�¥�´�Š�Á�‡�¦�º�É�°�Š
�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ 

3-11��6������3 �„�µ�¦�š�Î�µ�Š�µ�œ�Á�¤�º�É�°�„�µ�¦�Å�¢�¢�q�µ�²�‹�u�µ�¥�Å�¢�‡�º�œ�­�¼�u�­�£�µ�¡�ž�„�˜�·���‹�³�˜�v�°�Š�¦�°�Á�ª�¨�µ 5-10 �ª�·�œ�µ�š�¸ TRANSFER SWITCH 
�‹�¹�Š�‹�³�­�´�•�Á�ž�¨�¸�É�¥�œ LOAD �Å�ž�¥�´�Š�ª�Š�‹�¦�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�²�������Â�˜�u�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�¥�´�Š�‡�Š�‹�³�˜�v�°�Š�Á�—�·�œ�˜�u�°�Å�ž�°�¸�„�Á�ž�}�œ�Á�ª�¨�µ  
5  �œ�µ�š�¸�‹�¹�Š�‹�³�®�¥�»�—�Á�‡�¦�º�É�°�Š�Å�—�v���������Â�˜�u�®�µ�„�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�…�´�—�…�v�°�Š�Å�¤�u�­�µ�¤�µ�¦�™�‹�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�Å�—�v  
TRANSFER SWITCH �‹�³�˜�v�°�Š�­�´�•�Á�ž�¨�¸�É�¥�œ  LOAD �Ä�®�v�˜�u�°�Á�…�v�µ�„�´�•�ª�Š�‹�¦�…�°�Š�„�µ�¦�Å�¢�¢�q�µ���²���š�´�œ�š�¸�š�¸�É�Å�¢�¢�q�µ�‹�µ�„
�„�µ�¦�Å�¢�¢�q�µ�²���„�¨�´�•�‡�º�œ�­�¼�u�­�£�µ�¡�ž�„�˜�· 

 
3-11.6.2 �� AUTOMATIC TRANSFER SWITCH �	�­�Î�µ�®�¦�´�•��EMDB-2,4 �Â�¨�³��ATS �­�Î�µ�®�¦�´�•��UPS�
 

3-11��6��2��1  �‡�»�–�­�¤�•�´�˜�·�š�´�É�ª�Å�ž�� 
3-11.6.2.1.1  ATS �š�»�„�•�»�—�‹�³�˜�v�°�Š�™�¼�„�˜�·�—�˜�´�Ê�Š�Ã�—�¥�¤�¸�‹�Î�µ�œ�ª�œ�…�´�Ê�ª���	Poles�
���…�œ�µ�—�…�°�Š�¡�·�„�´�—�„�¦�³�Â�­�����	Ampere Rating�
��  

 �Â�¨�³�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ���	Operating Voltage�
���˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•��ATS �š�»�„�•�»�—�ž�¦�³�„�°�•�—�v�ª�¥�­�ª�·�š�•�y�Ã�°�œ
�™�u�µ�¥���Â�Ÿ�Š�‡�ª�•�‡�»�¤�Å�¤�Ã�‡�¦�Ã�ž�¦�Á�Ž�­�Á�Ž�°�¦�y�­�Î�µ�®�¦�´�•�„�µ�¦�š�Î�µ�Š�µ�œ�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�°�»�ž�„�¦�–�y�š�´�Ê�Š�­�°�Š�˜�v�°�Š�Ÿ�¨�·�˜�‹�µ�„
�Ÿ�¼�v�Ÿ�¨�·�˜�Á�—�¸�¥�ª�„�´�œ 

3-11.6.2.1.2 �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�´�Ê�Š�­�°�Š�¡�¦�v�°�¤�„�´�œ�Ä�œ�¦�³�—�´�•�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�š�¸�É�™�¼�„�˜�v�°�Š�Â�¨�³�¥�°�¤�¦�´�•  
�Å�—�v��ATS �‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Ã�°�œ�™�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�—�v�µ�œ�®�œ�¹�É�Š�Å�ž�¥�´�Š�°�¸�„�—�v�µ�œ�®�œ�¹�É�Š���Ã�—�¥�£�µ�¦�³
�Å�¢�¢�q�µ�� �‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�¦�³�Â�­�Å�¢�¢�q�µ�°�¥�u�µ�Š�˜�u�°�Á�œ�º�É�°�Š�Â�¨�³�Å�¤�u�¤�¸�„�µ�¦�…�µ�—�•�u�ª�Š�—�v�ª�¥�ª�·�›�¸�„�µ�¦�Ã�°�œ�™�u�µ�¥�Â�•�•�Á�•�º�É�°�¤
�…�œ�µ�œ�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢���	Closed Transition �f��Make Before Break�
���Ã�—�¥�•�u�ª�Š�Á�ª�¨�µ�Ä�œ�„�µ�¦�…�œ�µ�œ�˜�v�°�Š�Å�¤�u
�Á�„�·�œ��100 �¤�·�¨�¨�·�ª�·�œ�µ�š�¸���	0��1 �ª�·�œ�µ�š�¸�
���Â�¨�³�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Á�¡�¸�¥�Š�Â�®�¨�u�Š�Á�—�¸�¥�ª ATS �‹�³
�­�µ�¤�µ�¦�™�Ã�°�œ�™�u�µ�¥�„�¦�³�Â�­�Å�¢�¢�q�µ�Ä�œ�¨�´�„�¬�–�³�ž�¨�—�„�µ�¦�Á�•�º�É�°�¤�˜�u�°�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Â�¦�„�„�u�°�œ�„�µ�¦�Ã�°�œ�™�u�µ�¥�­�¼�u
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�°�¸�„�—�v�µ�œ�Å�—�v�—�v�ª�¥���	Open Transition �f��Break Before Make�
���Â�¨�³�¤�¸�¦�³�¥�³�Á�ª�¨�µ�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦
�Ã�°�œ�™�u�µ�¥�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�®�œ�¹�É�Š�Å�ž�¥�´�Š�°�¸�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�®�œ�¹�É�Š�Å�¤�u�Á�„�·�œ��1��10 �ª�·�œ�µ�š�¸ 

3-11��6��2��1��3  ATS �š�»�„�•�»�—�¦�ª�¤�š�´�Ê�Š�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�˜�v�°�Š�Ÿ�¨�·�˜�Ä�®�v�­�°�—�‡�¨�v�°�Š���®�¦�º�°�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•���Â�¨�³�¥�°�¤�¦�´�•
�¤�µ�˜�¦�“�µ�œ���˜�u�°�Å�ž�œ�¸�Ê 

- UL1008 -��Standard for Automatic Transfer Switches 
- IEC 60947 -��6-1  

3-11��6��2��1��4 TIME DELAY �œ�´�•�˜�´�Ê�Š�Â�˜�u�Å�¢�¢�q�µ�‹�µ�„�„�µ�¦�Å�¢�¢�q�µ�²�—�´�•�������‹�œ�„�¦�³�š�´�É�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�­�µ�¤�µ�¦�™�‹�u�µ�¥
�„�¦�³�Â�­�Å�¢�¢�q�µ�Ä�®�v�Â�„�u LOAD �	FULL LOAD�
���‹�³�˜�v�°�Š�Å�¤�u�œ�µ�œ�Á�„�·�œ 10 �ª�·�œ�µ�š�¸�� 
 

3-11.6.2.2   �¦�µ�¥�¨�³�Á�°�¸�¥�—�„�¨�Å�„�…�°�Š�˜�´�ª�­�ª�·�š�•�y���	Transfer Switch�
�� 



 �­�u�ª�œ�š�¸�É 3  E-3-11/8 

 �¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡ 

         
  �3�&�7�*�4�*�0�/���`�`�`��  

I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-11.DATA EXIM BANK.DOC 

 

MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

��-�������������������� �˜�´�ª�­�ª�·�š�•�y�˜�v�°�Š�¤�¸�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�®�œ�v�µ�­�´�¤�Ÿ�´�­�Â�•�• Double Throw Contact �¤�¸�„�µ�¦�š�Î�µ�Š�µ�œ�Ä�œ�„�µ�¦�­�´�É�Š�„�µ�¦ 
�—�v�ª�¥�Å�¢�¢�q�µ�Â�¨�³�¤�¸�„�µ�¦�¨�È�°�‡�˜�Î�µ�Â�®�œ�u�Š�Â�¨�³�„�—�®�œ�v�µ�­�´�¤�Ÿ�´�­�Ä�œ�š�µ�Š�„�¨�®�¨�´�Š�‹�µ�„�„�µ�¦�®�¥�»�—�‹�u�µ�¥�Å�¢�¢�q�µ�Ä�®�v�„�´�•�˜�´�ª
�…�´�•�Á�‡�¨�º�É�°�œ���	Mechanically Held�
���„�µ�¦�…�´�•�Á�‡�¨�º�É�°�œ�®�œ�v�µ�­�´�¤�Ÿ�´�­�Ã�—�¥�„�¨�Å�„�…�—�¨�ª�—�Â�¤�u�Á�®�¨�È�„���	Solenoid�
��
�Ž�¹�É�Š�°�µ�«�´�¥�„�µ�¦�‹�u�µ�¥�¡�¨�´�Š�Š�µ�œ�—�v�ª�¥�Å�¢�¢�q�µ���	Energize�
���Á�…�v�µ�­�¼�u�…�—�¨�ª�—�Â�¤�u�Á�®�¨�È�„�Ä�œ�Á�ª�¨�µ�°�´�œ�­�´�Ê�œ���Â�¨�³�®�¥�»�—�„�µ�¦
�‹�u�µ�¥�Å�¢�Á�…�v�µ�­�¼�u�…�—�¨�ª�—�Â�¤�u�Á�®�¨�È�„�®�¨�´�Š�„�µ�¦�Ã�°�œ�™�u�µ�¥���	Transfer�
�� 

��-�������������������� �­�ª�·�š�•�y�š�¸�É�¤�¸�¡�·�„�´�—�„�¦�³�Â�­�˜�´�Ê�Š�Â�˜�u��800A�����…�¹�Ê�œ�Å�ž�˜�v�°�Š�¤�¸�®�œ�v�µ�­�´�¤�Ÿ�´�­�Â�•�•�Â�¥�„�­�u�ª�œ���ž�¦�³�„�°�•�—�v�ª�¥�®�œ�v�µ�­�´�¤�Ÿ�´�­ 
�®�¨�´�„���	Main Contacts�
���Â�¨�³�®�œ�v�µ�­�´�¤�Ÿ�´�­�¦�´�•�ž�¦�³�„�µ�¥�Å�¢�¢�q�µ���	Arcing Contacts�
���®�œ�v�µ�­�´�¤�Ÿ�´�­�®�¨�´�„�š�»�„�•�·�Ê�œ
�˜�v�°�Š�Á�ž�}�œ�Ã�¨�®�³�Ÿ�­�¤�Á�Š�·�œ���	Silver Composition�
���®�œ�v�µ�­�´�¤�Ÿ�´�­�‡�¼�u�Ä�—�š�¸�É�­�´�¤�Ÿ�´�­�„�´�œ�˜�v�°�Š�¦�´�„�¬�µ�Â�¦�Š�„�—���Á�¡�º�É�°
�Å�¤�u�Ä�®�v�Á�ž�l�—�°�°�„�Á�¤�º�É�°�Á�„�·�—�„�µ�¦�Á�¡�·�É�¤�…�°�Š�„�¦�³�Â�­�°�¥�u�µ�Š�¦�»�œ�Â�¦�Š 

��-�������������������� �Ä�œ�„�¦�–�¸�Â�•�•�¦�³�•�»�Ä�®�v�˜�´�ª�œ�Î�µ�­�µ�¥�«�¼�œ�¥�y�¤�¸�„�µ�¦�˜�u�°�Á�•�º�É�°�¤�„�´�œ���­�Î�µ�®�¦�´�•�„�µ�¦�Ã�°�œ�™�u�µ�¥�—�v�ª�¥���®�œ�v�µ�­�´�¤�Ÿ�´�­�…�°�Š�­�µ�¥ 
�«�¼�œ�¥�y���	Neutral�
���˜�v�°�Š�š�œ�„�¦�³�Â�­�Å�—�v�Á�˜�È�¤�¡�·�„�´�—�—�v�ª�¥ 

3-11-6.2.3   �Â�Ÿ�Š�ª�Š�‹�¦�‡�ª�•�‡�»�¤�­�ª�·�š�•�y���	Control Panel�
 

3-11��6��2��3��1 �Â�Ÿ�Š�ª�Š�‹�¦�‡�ª�•�‡�»�¤�­�ª�·�š�•�y�š�Î�µ�Š�µ�œ�—�v�ª�¥�Å�¤�Ã�‡�¦�Ã�ž�¦�Á�Ž�­�Á�Ž�°�¦�y���	Microprocessor�
���Á�¡�º�É�°�„�µ�¦�š�Î�µ�Š�µ�œ�š�¸�É�Â�¤�u�œ�¥�Î�µ�� 
�¨�—�ž�{�•�®�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ���Â�¨�³�¤�¸�®�œ�v�µ�‹�°�Â�­�—�Š�Ÿ�¨�Á�ž�}�œ��LCD �Ã�—�¥�­�µ�¤�µ�¦�™�°�u�µ�œ�‡�u�µ�Â�¨�³�ž�¦�´�•�˜�´�Ê�Š�‡�u�µ�˜�u�µ�Š�Ç��
�Å�—�v�Ã�—�¥�Ä�­�u�¦�®�´�­�Ÿ�u�µ�œ 

3-11��6��2��3���� �®�œ�v�µ�‹�°�…�°�Š�Â�Ÿ�Š�‡�ª�•�‡�»�¤���	Control Panel�
���‹�³�Â�­�—�Š�‡�u�µ�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�­�°�Š�Â�®�¨�u�Š�Á�¡�º�É�° 
�š�Î�µ�„�µ�¦�…�œ�µ�œ���	Closed Transition�
���…�–�³�¤�¸�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�´�Ê�Š�­�°�Š�Â�®�¨�u�Š���®�¦�º�°�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�ž�„�˜�·�„�¨�´�•�¤�µ
�Á�®�¤�º�°�œ�Á�—�·�¤���� 

3-11��6��2��3���� �Â�Ÿ�Š�‡�ª�•�‡�»�¤�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·����In phase Monitor  �Ž�¹�É�Š�Ä�œ�„�¦�–�¸�…�°�Š�„�µ�¦�Ã�°�œ�™�u�µ�¥�…�–�³�š�¸�É�¤�¸�Å�¢�¢�q�µ���ž�¦�µ�„�’
�‹�µ�„�������Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�š�´�Ê�Š�­�°�Š�—�v�µ�œ�Ä�œ�Á�ª�¨�µ�Á�—�¸�¥�ª�„�´�œ�	�Á�•�u�œ�„�¦�–�¸�„�µ�¦�Ã�°�œ�™�u�µ�¥�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�„�¨�´�•�­�¼�u
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ��Emergency to Normal�
���Â�Ÿ�Š�‡�ª�•�‡�»�¤�‹�³�˜�¦�ª�‹�­�°�•�Á�¢�­�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�´�Ê�Š
�­�°�Š�Å�—�v���Â�¨�³�­�u�Š�­�´�•�•�µ�–�Ã�°�œ�™�u�µ�¥�Ä�®�v�Â�„�u�­�ª�·�š�•�y�Á�¤�º�É�°�Á�¢�­�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�´�Ê�Š�­�°�Š�˜�¦�Š�„�´�œ�Â�¨�v�ª 

��-��������������������  ���„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�„�µ�¦�˜�´�Ê�Š�‡�u�µ�…�°�Š�Â�Ÿ�Š�‡�ª�•�‡�»�¤�­�ª�·�š�•�y�¤�¸���—�´�Š�œ�¸�Ê 
  �„�µ�¦�˜�¦�ª�‹�‹�´�•�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Á�¤�º�É�° 
3-11��6��2��3��4��1 Normal Source Voltage Drop -Out �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��70-98 �����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ 
 �Á�¡�º�É�°�­�´�É�Š�Ä�®�v�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�Š�µ�œ�Â�¨�³�Á�˜�¦�¸�¥�¤�Ä�•�v�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ 
3-11��6��2��3��4��2 Normal Source Voltage Pick -Up �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��85-100�����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ�Á�¡�º�É�°

�„�¨�´�•�Å�ž�Ä�•�v�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�¡�º�Ê�œ�“�µ�œ 
3-11��6��2��3��4��3 Emergency Source Voltage Drop -��Out  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��70-98 �����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ 
3-11��6��2��3��4��4 Emergency Source Voltage Pick -��Up �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��85-100�����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ 
3-11��6��2��3��4��5 Engine Starting Time Delay  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-6 �ª�·�œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�­�˜�µ�¦�y�š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y��

�Á�¤�º�É�°�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�¡�º�Ê�œ�“�µ�œ�…�´�—�…�v�°�Š 
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MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-11��6��2��3��4��6 Normal -��To -��Emergency Time Delay  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-60�œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�„�µ�¦�Ã�°�œ
�™�u�µ�¥�Å�ž�­�¼�u�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�®�¨�´�Š�‹�µ�„�š�¸�É�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�š�Î�µ�Š�µ�œ 

3-11��6��2��3��4��7 Emergency  -��To -����Normal Time Delay  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-60 �œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ���„�µ�¦
�Ã�°�œ�™�u�µ�¥�Å�ž�­�¼�u�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ�®�¨�´�Š�‹�µ�„�š�¸�É�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ�„�¨�´�•�¤�µ
�Á�ž�}�œ�ž�„�˜�· 

3-11��6��2��3��4��8 Engine Cool -Down Timer   �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-60 �œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�„�µ�¦�—�´�•�Á�‡�¦�º�É�°�Š�¥�œ�˜�y
�®�¨�´�Š�„�µ�¦�Ã�°�œ�™�u�µ�¥�„�¨�´�•�­�¼�u�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ�Â�¨�v�ª 

3-11��6��2��3��4��9 Engine Exerciser 
- �­�µ�¤�µ�¦�™�˜�´�Ê�Š�Ã�ž�¦�Â�„�¦�¤�Ä�®�v�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�Š�µ�œ�Á�ž�}�œ�Á�ª�¨�µ�˜�´�Ê�Š�Â�˜�u��1 �œ�µ�š�¸���™�¹�Š��24 �•�´�É�ª�Ã�¤�Š���Â�¨�³

�ª�´�œ�£�µ�¥�Ä�œ�­�´�ž�—�µ�®�y 
- �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�Ä�œ�„�µ�¦�Á�—�·�œ�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�Š�µ�œ�Å�—�v�™�¹�Š��7 �Ã�ž�¦�Â�„�¦�¤ 
- �Á�¤�º�É�°�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�v�ª�„�È�­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�Ä�®�v�¤�¸�„�µ�¦�Ã�°�œ�™�u�µ�¥�Ã�®�¨�—�	Load�
��

�®�¦�º�°�Å�¤�u�Ã�°�œ�™�u�µ�¥�Ã�®�¨�—�Å�—�v 
3-11��6��2��3��5 ATS �š�»�„�˜�´�ª�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�„�µ�¦�š�œ�„�¦�³�Â�­���	WITHSTAND AND CLOSING TEST�
���˜�µ�¤ 

�¤�µ�˜�¦�“�µ�œ��UL1008 �Ž�¹�É�Š�¦�³�•�»�Á�ª�¨�µ�Ä�œ�„�µ�¦�š�œ�„�¦�³�Â�­�¨�´�—�ª�Š�‹�¦�Å�—�v��1 1��2 �Â�¨�³��3 �Å�Ž�Á�‡�·�¨���Å�¤�u�°�œ�»�•�µ�˜�Ä�®�v
�Ä�•�v�°�»�ž�„�¦�–�y�Ä�—�Ç���š�¸�É�Å�¤�u�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�—�´�Š�„�¨�u�µ�ª 

3-11��6��2��3��6 �Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜��ATS �‹�³�˜�v�°�Š�Ÿ�u�µ�œ�¤�µ�˜�¦�“�µ�œ��ISO9001 �	ISO9001 International Quality Standard�
���� 
 
3-11.6.3.4. ���Â�Ÿ�Š�ª�Š�‹�¦�‡�ª�•�‡�»�¤�­�ª�·�š�•�y���	Control Panel�
 
 
��-�������������������� �Â�Ÿ�Š�ª�Š�‹�¦�‡�ª�•�‡�»�¤�­�ª�·�š�•�y�š�Î�µ�Š�µ�œ�—�v�ª�¥�Å�¤�Ã�‡�¦�Ã�ž�¦�Á�Ž�­�Á�Ž�°�¦�y���	Microprocessor�
���Á�¡�º�É�°�„�µ�¦�š�Î�µ�Š�µ�œ�š�¸�É�Â�¤�u�œ�¥�Î�µ��

�¨�—�ž�{�•�®�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ���Â�¨�³�¤�¸�®�œ�v�µ�‹�°�Â�­�—�Š�Ÿ�¨�Á�ž�}�œ��LCD �Ã�—�¥�­�µ�¤�µ�¦�™�°�u�µ�œ�‡�u�µ�Â�¨�³�ž�¦�´�•�˜�´�Ê�Š�‡�u�µ�˜�u�µ�Š�Ç
�Å�—�v�Ã�—�¥�Ä�­�u�¦�®�´�­�Ÿ�u�µ�œ 

��-�������������������� �Â�Ÿ�Š�‡�ª�•�‡�»�¤�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·��Inphase Monitor �Ž�¹�É�Š�Ä�œ�„�¦�–�¸�…�°�Š�„�µ�¦�Ã�°�œ�™�u�µ�¥�…�–�³�š�¸�É�¤�¸�Å�¢�¢�q�µ���ž�¦�µ�„�’
�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�š�´�Ê�Š�­�°�Š�—�v�µ�œ�Ä�œ�Á�ª�¨�µ�Á�—�¸�¥�ª�„�´�œ���	�Á�•�u�œ�„�¦�–�¸�„�µ�¦�Ã�°�œ�™�u�µ�¥�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�„�¨�´�•�­�¼�u
�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ��Emergency to Normal�
���Â�Ÿ�Š�‡�ª�•�‡�»�¤�‹�³�˜�¦�ª�‹�­�°�•�Á�¢�­�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�´�Ê�Š
�­�°�Š�Å�—�v�Â�¨�³�­�u�Š�­�´�•�•�µ�–�Ã�°�œ�™�u�µ�¥�Ä�®�v�Â�„�u�­�ª�·�š�•�y�Á�¤�º�É�°�Á�¢�­�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�š�´�Ê�Š�­�°�Š�˜�¦�Š�„�´�œ�Â�¨�v�ª 

��-�������������������� �„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�„�µ�¦�˜�´�Ê�Š�‡�u�µ�…�°�Š�Â�Ÿ�Š�‡�ª�•�‡�»�¤�­�ª�·�š�•�y�¤�¸�—�´�Š�œ�¸�Ê 
�„�µ�¦�˜�¦�ª�‹�‹�´�•�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Á�¤�º�É�° 

��-������������������������ Normal Source Voltage Drop -Out �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��70-98 �����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ�Á�¡�º�É�°�­�´�É�Š
�Ä�®�v�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�Š�µ�œ�Â�¨�³�Á�˜�¦�¸�¥�¤�Ä�•�v�Å�¢�¢�q�µ�‹�µ�„�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ 

��-������������������������ Normal Source Voltage Pick -Up �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��85-100�����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ�Á�¡�º�É�°
�„�¨�´�•�Å�ž�Ä�•�v�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�¡�º�Ê�œ�“�µ�œ 

��-������������������������ Emergency Source Voltage Drop -��Out  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��70-98 �����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ 
��-������������������������ Emergency Source Voltage Pick �f��Up  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��85 -100�����…�°�Š�¡�·�„�´�—�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ 
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MITR TECHNICAL CONSULTANT 

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

��-������������������������ Engine Starting Time Delay ���ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-6 �ª�·�œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�­�˜�µ�¦�y�š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y��
�Á�¤�º�É�°�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¢�q�µ�¡�º�Ê�œ�“�µ�œ�…�´�—�…�v�°�Š 

��-������������������������ Normal -��To -��Emergency Time Delay  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-60 �œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�„�µ�¦�Ã�°�œ
�™�u�µ�¥�Å�ž�­�¼�u�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�®�¨�´�Š�‹�µ�„�š�¸�É�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�Œ�»�„�Á�Œ�·�œ�š�Î�µ�Š�µ�œ 

��-������������������������ Emergency  -��To -����Normal Time Delay  �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-60  �œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�„�µ�¦
�Ã�°�œ�™�u�µ�¥�Å�ž�­�¼�u�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ�®�¨�´�Š�‹�µ�„�š�¸�É�Â�¦�Š�—�´�œ�Â�¨�³�‡�ª�µ�¤�™�¸�É�…�°�Š�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ�„�¨�´�•�¤�µ�Á�ž�}�œ
�ž�„�˜�· 

��-������������������������ Engine Cool -��Down  Timer   �ž�¦�´�•�˜�´�Ê�Š�Å�—�v�¦�³�®�ª�u�µ�Š��0-60 �œ�µ�š�¸���Á�¡�º�É�°�®�œ�u�ª�Š�Á�ª�¨�µ�„�µ�¦�—�´�•�Á�‡�¦�º�É�°�Š�¥�œ�˜�y
�®�¨�´�Š�„�µ�¦�Ã�°�œ�™�u�µ�¥�„�¨�´�•�­�¼�u�Â�®�¨�u�Š�‹�u�µ�¥�Å�¢�¡�º�Ê�œ�“�µ�œ�Â�¨�v�ª 

��-������������������������ Engine Exerciser 
- �­�µ�¤�µ�¦�™�˜�´�Ê�Š�Ã�ž�¦�Â�„�¦�¤�Ä�®�v�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�Š�µ�œ�Á�ž�}�œ�Á�ª�¨�µ�˜�´�Ê�Š�Â�˜�u��1 �œ�µ�š�¸���™�¹�Š��24 �•�´�É�ª�Ã�¤�Š���Â�¨�³ 

�ª�´�œ�£�µ�¥�Ä�œ�­�´�ž�—�µ�®�y 
- �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�Ä�œ�„�µ�¦�Á�—�·�œ�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�Š�µ�œ�Å�—�v�™�¹�Š��7 �Ã�ž�¦�Â�„�¦�¤ 
- �Á�¤�º�É�°�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�v�ª�„�È�­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�Ä�®�v�¤�¸�„�µ�¦�Ã�°�œ�™�u�µ�¥�Ã�®�¨�—�	Load�
 

�®�¦�º�°�Å�¤�u�Ã�°�œ�™�u�µ�¥�Ã�®�¨�—�Å�—�v 

��-�������������������� ATS��BPS �š�»�„�˜�´�ª�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�„�µ�¦�š�œ�„�¦�³�Â�­���	WITHSTAND AND CLOSING TEST�
�� 
�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL1008 �Ž�¹�É�Š�¦�³�•�»�Á�ª�¨�µ�Ä�œ�„�µ�¦�š�œ�„�¦�³�Â�­�¨�´�—�ª�Š�‹�¦�Å�—�v��1 1��2 �Â�¨�³��3 �Å�Ž�Á�‡�·�¨���Å�¤�u�°�œ�»�•�µ�˜
�Ä�®�v�Ä�•�v�°�»�ž�„�¦�–�y�Ä�—�Ç���š�¸�É�Å�¤�u�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�—�´�Š�„�¨�u�µ�ª 

��-�������������������� �Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜��ATS��BPS �‹�³�˜�v�°�Š�Ÿ�u�µ�œ�¤�µ�˜�¦�“�µ�œ ISO 9001 �	ISO 9001 International Quality 
Standard 

 
3-11���� SOUND PROOF SYSTEM �­�Î�µ�®�¦�´�•�®�v�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ 

 
��-������������ �®�v�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ���‹�³�˜�v�°�Š�¤�¸�„�µ�¦�‡�ª�•�‡�»�¤�‡�ª�µ�¤�—�´�Š�…�°�Š�Á�­�¸�¥�Š���	Sound Reduction�
���Ã�—�¥�Ä�®�v�¤�¸�‡�ª�µ�¤

�—�´�Š�…�°�Š�Á�­�¸�¥�Š�Å�¤�u�Á�„�·�œ��80 dB �ª�´�—�š�¸�É�¦�³�¥�³ 1 �Á�¤�˜�¦���‹�µ�„�œ�°�„�®�v�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ���Å�¤�u�ª�u�µ�‹�³�ª�´�—�‹�µ�„�—�v�µ�œ
�Ä�—�¦�³�•�•�¦�³�•�µ�¥�°�µ�„�µ�«�˜�v�°�Š�˜�·�—�¡�´�—�¨�¤�¡�¦�v�°�¤ Sound attenuator  �…�œ�µ�—�Å�¤�u�Á�¨�È�„�„�ª�u�µ�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•���Â�˜�u
�˜�v�°�Š�š�Î�µ�Ä�®�v�­�µ�¤�µ�¦�™�¦�³�•�µ�¥�°�µ�„�µ�«�Å�—�v�Á�¡�¸�¥�Š�¡�°���Á�¡�º�É�°�¦�´�„�¬�µ�°�»�–�®�£�¼�¤�·�Ä�œ�®�v�°�Š�…�–�³�Ä�•�v�Š�µ�œ�Ã�—�¥�ž�„�˜�·���Å�¤�u�Ä�®�v
�Á�„�·�œ�ž�¦�³�¤�µ�– 40 �°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­�®�¦�º�°�—�¸�„�ª�u�µ 

 
3-11������2       �Ÿ�œ�´�Š�—�v�µ�œ�Ä�—�š�»�„�—�v�µ�œ�Ä�®�v�•�»�—�v�ª�¥�ª�´�­�—�» Rock Wool �‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 2 �œ�·�Ê�ª���Â�¨�v�ª�„�¦�»�š�´�•�—�v�ª�¥��GLASS 

CLOTH �Â�¨�³PERFOLATE GALVANIZED STEEL �Ã�—�¥�¦�°�•�®�v�°�Š���Ä�œ�„�¦�–�¸�š�¸�É�‡�Î�µ�œ�ª�–�Â�¨�v�ª�Å�¤�u�Å�—�v��
�Á�­�¸�¥�Š�¨�—�˜�µ�¤����-���������������	�Ä�®�v�•�»�ª�´�­�—�»��Rock��Wool �š�¸�É�Ÿ�œ�´�Š�š�´�Ê�Š�������—�v�µ�œ�
 

 
3-11������3       �Á�¡�—�µ�œ�—�v�µ�œ�Ä�œ���Ä�®�v�š�Î�µ�Á�®�¤�º�°�œ�Ÿ�œ�´�Š���—�´�Š�…�v�° 2 �Á�¡�¸�¥�Š�Â�˜�u�Á�ž�¨�¸�É�¥�œ�­�¸�œ�Ê�Î�µ�¤�´�œ�Á�ž�}�œ�­�¸�¡�¨�µ�­�˜�·�„ 
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ���ª�·�Á�‡�¦�µ�³�®�y���Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ�� 
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�Š��Data Center EXIM BANK 

3-11������4       �˜�·�—�˜�´�Ê�Š Air Inlet and Outlet Sound Attenuators �š�¸�É�•�u�°�Š�¨�¤�Á�…�v�µ���•�u�°�Š�¨�¤�°�°�„�…�°�Š�Á�‡�¦�º�É�°�Š�¥�œ�˜�y���Â�¨�³���•�u�°�Š   
�¨�¤�°�°�„�…�°�Š�����¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« Attenuators �š�¸�É�Ä�•�v���˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�š�¸�É�š�Î�µ�Å�—�v�¤�µ�˜�¦�“�µ�œ�­�µ�„�¨ �Á�®�¤�µ�³�­�¤
�„�´�•�Á�‡�¦�º�É�°�Š�¥�œ�˜�y�š�¸�É�Ä�•�v�Â�¨�³�Ä�®�v�¦�ª�¤�����„�µ�¦�˜�·�—�˜�´�Ê�Š��Z-GRILL �„�´�Ê�œ�œ�Ê�Î�µ�£�µ�¥�œ�°�„���Á�Œ�¡�µ�³�•�u�°�Š�¨�¤�Á�…�v�µ�	�¦�¼�ž�Â�•�•�Ä�®�v
�œ�Î�µ�Á�­�œ�°�°�¸�„�‡�¦�´�Ê�Š���®�¦�º�°�˜�µ�¤�Š�µ�œ�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�„�Î�µ�®�œ�—�Ä�œ�„�¦�–�¸�š�¸�É�˜�·�—�˜�´�Ê�Š��GEN �•�œ�·�—��SOUND PROOF 
ENCLOSURE �Ä�®�v�˜�u�°�š�u�°�¨�¤�°�°�„�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�—�v�ª�¥���˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ 

 
3-11������5      �ž�¦�³�˜�¼�„�´�œ�Á�­�¸�¥�Š���	Acoustic Door�
���„�¦�°�•�ž�¦�³�˜�¼���Ä�®�v�Ä�•�v�„�¦�°�•�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�¡�u�œ�­�¸�°�•�‡�ª�µ�¤�¦�v�°�œ���•�µ�œ 

�ž�¦�³�˜�¼�Á�®�¨�È�„�°�µ�• �­�´�Š�„�³�­�¸�¡�u�œ�­�¸�°�•�‡�ª�µ�¤�¦�v�°�œ���Â�Ÿ�u�œ�Á�®�¨�È�„�¤�¸�‡�ª�µ�¤�®�œ�µ�Á�¡�¸�¥�Š�¡�°���Ä�œ�•�µ�œ�ž�¦�³�˜�¼���¦�³�®�ª�u�µ�Š
�Â�Ÿ�u�œ�Á�®�¨�È�„�š�´�Ê�Š�­�°�Š�—�v�µ�œ���Ä�­�u�Ä�¥�®�·�œ�•�œ�·�—���Â�…�È�Š���•�œ�·�—�Á�—�¸�¥�ª�„�´�œ�„�´�•�…�v�° 2 �Á�¡�º�É�°�„�´�œ�Á�­�¸�¥�Š���š�¸�É�„�¦�°�•���•�µ�œ�ž�¦�³�˜�¼
�—�v�µ�œ�Ä�œ�Ä�­�u�¥�µ�Š�¦�°�•���Á�¡�º�É�°�„�´�œ�Á�­�¸�¥�Š�°�°�„���›�¦�–�¸�ž�¦�³�˜�¼�Ä�®�v�Ä�•�v�����Á�ž�}�œ�›�¦�–�¸���•�œ�·�—�š�Î�µ�—�v�ª�¥����Stainless Steel 

 
3-11������6      �Â�Ÿ�u�œ�Ä�¥�®�·�œ�Ä�®�v�Ä�•�v�Ÿ�¨�·�˜�£�´�–�”�y���•�œ�·�—�š�œ�˜�u�°�‡�ª�µ�¤�¦�v�°�œ�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œ ASTM C665 �®�¦�º�°���Á�š�¸�¥�•�Á�š�u�µ��

�Á�•�u�œ�…�°�Š Roxul AFB, Kimm Co Fiber �Á�ž�}�œ�˜�v�œ 
 
3-11������7      �Ÿ�¼�v�…�µ�¥�Â�¨�³�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�š�Î�µ�¦�³�•�•�‡�ª�•�‡�»�¤�‡�ª�µ�¤�—�´�Š�…�°�Š�Á�­�¸�¥�Š�¦�ª�¤�š�´�Ê�Š���ž�¦�³�˜�¼

�Â�¨�³�¦�³�•�•�¦�³�•�µ�¥�°�µ�„�µ�«�����£�µ�¥�Ä�œ�®�v�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ���˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•���Ä�®�v�­�µ�¤�µ�¦�™���¦�³�•�µ�¥
�°�µ�„�µ�«�Å�—�v�Á�¡�¸�¥�Š�¡�°�…�–�³�Á�—�·�œ�Á�‡�¦�º�É�°�Š���˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ���š�Î�µ�Ä�®�v�°�»�ž�„�¦�–�y�š�´�Ê�Š�•�»�—�š�Î�µ�Š�µ�œ�Å�—�v�—�¸�����­�¤�•�¼�¦�–�y���Â�¨�³
�ž�q�°�Š�„�´�œ�Á�­�¸�¥�Š�°�°�„�Å�—�v�˜�µ�¤�š�¸�É�¦�³�•�»���Ã�—�¥�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Á�¡�·�É�¤�Á�˜�·�¤�Ä�®�v�—�¸�¡�°�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�—�Ç���Á�¡�·�É�¤ 

3-11������8 �Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�·�—�˜�´�Ê�Š��SPRING SUPPORT �­�Î�µ�®�¦�´�•���š�u�°,�­�µ�¥���Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç���š�¸�É�¤�¸�Â�¦�Š�­�´�É�œ�­�³�Á�š�º�°�œ
�­�Î�µ�®�¦�´�•��SUPPORT �š�¸�É�¥�¹�—�„�´�•�š�v�°�Š��SLAB���•�´�Ê�œ�•�œ���Á�¡�º�É�°�ž�q�°�Š�„�´�œ�Â�¦�Š�­�´�É�œ�­�³�Á�š�º�°�œ�—�v�ª�¥ 

 
3-11���� OIL GEAR PUMP 

�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�­�¼�•�™�u�µ�¥�œ�Ê�Î�µ�¤�´�œ�Á�•�º�Ê�°�Á�¡�¨�·�Š�Â�•�•�Â�œ�ª�œ�°�œ���•�œ�·�—��External Gear pump �	�Á�¢�o�°�Š�…�•�„�´�œ�£�µ�¥�œ�°�„�
���®�¦�º�°��
Internal Gear Pump �	�Á�¢�o�°�Š�…�•�„�´�œ�£�µ�¥�Ä�œ�
�����Ä�•�v�¤�°�Á�˜�°�¦�y�Å�¢�¢�q�µ�•�œ�·�—��Explosion Proof �Ä�œ�„�µ�¦�…�´�•�Á�‡�¨�º�É�°�œ�Ÿ�u�µ�œ
�Á�¡�¨�µ���Â�¨�³��Flexible Coupling �˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�� 

- �¤�¸�š�u�°�—�v�µ�œ�—�¼�—�Â�¨�³�­�u�Š�°�¥�¼�u�Ä�œ�Â�œ�ª�Á�—�¸�¥�ª�„�´�œ�� 
- �¤�¸�š�u�°�—�¼�—�Â�¨�³�š�u�°�­�u�Š�…�œ�µ�—�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜���š�¸�É�Á�®�¤�µ�³�­�¤�„�´�•��Flow Rate �…�°�Š�ž�{�•�¤�Â�˜�u�¨�³�…�œ�µ�— 
- �˜�v�°�Š�¤�¸�°�´�˜�¦�µ�„�µ�¦�Å�®�¨���	l��hr�
���š�¸�É�ž�¨�µ�¥�š�u�°���–���˜�Î�µ�Â�®�œ�u�Š�˜�·�—�˜�´�Ê�Š�™�´�Š�œ�Ê�Î�µ�¤�´�œ���Å�¤�u�œ�v�°�¥�„�ª�u�µ��3 �Á�š�u�µ�…�°�Š�°�´�˜�¦�µ�„�µ�¦ 
  �­�·�Ê�œ�Á�ž�¨�º�°�Š�…�°�Š���Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�…�–�³�š�Î�µ�Š�µ�œ�š�¸�É��100����Load �®�¦�º�°�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�• 
- �‡�ª�µ�¤�Á�¦�È�ª�¦�°�•�¤�°�Á�˜�°�¦�y�˜�v�°�Š�Å�¤�u�Á�„�·�œ��1450 rpm 
- �¤�µ�˜�¦�“�µ�œ�Ÿ�¨�·�˜�£�´�–�”�y�Â�¨�³�¤�µ�˜�¦�“�µ�œ�š�µ�Š�—�v�µ�œ�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�…�°�Š�ž�{�€�¤���˜�v�°�Š�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�—�´�Š�œ�¸�Ê������ 

IEC60335-1, IEC60034-1 EN60335-1 and EN60034-1 
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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4. �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING , TEST , SPARE PART, GUARANTEE & SERVICE�…�°�Š
�¦�³�•�•�Å�¢�¢�q�µ�Â�¨�³�­�º�É�°�­�µ�¦

4-1 �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Â�¨�³ACCEPTANCE TESTING

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�ª�·�›�¸�„�µ�¦COMMISSIONING�Â�¨�³TEST�¦�³�•�• �Ã�—�¥�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�Ž�¹�É�Š
�‹�³�˜�v�°�Š�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦, �‡�¼�u�¤�º�°�Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�Ä�œ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š   �Â�¨�³�š�—�­�°�•�—�´�Š�„�¨�u�µ�ª�¨�u�ª�Š�®�œ�v�µ�„�u�°�œ�­�u�Š
�¤�°�•�Š�µ�œ�Ž�¹�É�Š�‹�³�˜�v�°�Š�¤�¸�„�µ�¦�ž�¦�´�•�Â�˜�u�Š   �Â�¨�³�š�—�­�°�•�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�—�´�Š�œ�¸�Ê

4-1.1 �°�»�ž�„�¦�–�yHIGH VOLTAGE SWITCH GEAR
4-1.1.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�Á�•�È�‡�°�»�ž�„�¦�–�yHV. �˜�µ�¤TECHNICAL�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ
4-1.1.2 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�‡�u�µOVER CURRENT RELAY�˜�µ�¤RATE�…�°�Š�®�¤�v�°�Â�ž�¨�Š
4-1.1.3 �Ä�®�v�š�Î�µ�„�µ�¦TEST�¦�³�•�•PROTECTION�˜�u�µ�Š �Ç  �Á�•�u�œSHUNT TRIP�¦�³�•�•

SPRING, ON LOAD, OFF  LOAD
4-1.1.4 �š�Î�µ�„�µ�¦TEST�¦�³�•�•INTERLOCK�¦�³�®�ª�u�µ�ŠCB

4-1.2 �°�»�ž�„�¦�–�yTRANSFORMER
4-1.2.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�Á�•�È�‡�°�»�ž�„�¦�–�yTRANSFORMER �˜�µ�¤DATA REPORT�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ
4-1.2.2 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�°�»�–�®�£�¼�¤�·�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¡�´�—�¨�¤�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—
4-1.2.3 �š�Î�µ�„�µ�¦TEST�¦�³�•�•ALARM ,�„�µ�¦�Á�ž�l�—�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«, �˜�¦�ª�‹�­�°�•�„�µ�¦

�š�Î�µ�Š�µ�œ�…�°�Š�¡�´�—�¨�¤  �„�¦�–�¸AUTO�Â�¨�³MANUAL
4-1.2.4 �š�Î�µ�„�µ�¦TEST�®�¤�v�°�Â�ž�¨�Š �‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Á�¡�º�É�°�ž�¦�³�„�°�•�„�µ�¦�‹�u�µ�¥�Å�¢
4-1.2.5 �Ä�®�v�š�Î�µ�„�µ�¦TEST�„�µ�¦�¦�´�•�£�µ�¦�³�…�°�Š�®�¤�v�°�Â�ž�¨�Š�š�¸�É0-100%  �Ã�—�¥�Ä�®�v�š�Î�µ�„�µ�¦TEST�š�¸�É

�®�œ�u�ª�¥�Š�µ�œ�®�¦�º�°�š�¸�É�Ã�¦�Š�Š�µ�œ�Ÿ�¨�·�˜�Ã�—�¥�¤�¸�…�´�Ê�œ�˜�°�œ�—�´�Š�œ�¸�Ê
- �š�Î�µ�„�µ�¦TIE  CIRCUIT BREAKER�Â�¨�v�ª�š�Î�µ�„�µ�¦�Á�¡�·�É�¤�£�µ�¦�³�Å�¢�¢�q�µ�š�¸�¨�³�…�´�Ê�œ�‹�µ�„0-

100%  �Ã�—�¥�Ä�•�v�£�µ�¦�³�Å�¢�¢�q�µ�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Á�°�Š  �Â�¨�³�®�¦�º�°�Ä�•�v�£�µ�¦�³�…�°�Š�œ�Ê�Î�µ�Á�„�¨�º�°�Á�¡�·�É�¤�Á�˜�·�¤
- �Ä�®�v�š�Î�µ�„�µ�¦�•�´�œ�š�¹�„�‡�u�µ�°�»�–�®�£�¼�¤�·�…�°�ŠCOIL�Á�¤�º�É�°�¡�´�—�¨�¤�Á�¦�·�É�¤�š�Î�µ�Š�µ�œ  �Â�¨�³�‡�·�—�Á�ž�}�œ�„�¸�É

�Á�ž�°�¦�y�Á�Ž�È�œ�˜�y �…�°�Š�£�µ�¦�³�Å�¢�¢�q�µ �Â�¨�³�š�Î�µDATA�Á�­�œ�°�Ÿ�¨�„�µ�¦�š�—�¨�°�Š

4-1.3 �°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ (�‹�´�—�š�Î�µ�Ã�—�¥�¦�³�•�•�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ)
4-1.3.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�Á�•�È�‡�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�˜�µ�¤TECHNICAL REPORT�ž�¦�´�•�Â�˜�u�Š

�Â�¨�³�š�—�­�°�•
4-1.3.2 �š�Î�µ�„�µ�¦TEST�¦�³�•�•�ž�q�°�Š�„�´�œ�š�´�Ê�Š�®�¤�—�š�¸�É�¤�¸�°�¥�¼�u
4-1.3.3 �°�»�ž�„�¦�–�y �š�¸�É�Ä�•�v�Ä�œ�„�µ�¦TEST�¤�¸�—�´�Š�œ�¸�Ê

- �™�´�Š�œ�Ê�Î�µ�Á�„�¨�º�°�®�¦�º�°FAN HEATER DUMMY LOAD�…�œ�µ�—�Á�¡�¸�¥�Š�¡�°�„�´�•�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—
�Å�¢�¢�q�µ(�š�¸�É�Ã�¦�Š�Š�µ�œ)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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- CB�­�Î�µ�®�¦�´�•�˜�´�—-�˜�u�°�˜�v�°�ŠLOAD�„�¦�–�¸TEST 70%SHOCK LOAD
- �„�µ�¦�ª�´�—�‡�ª�µ�¤�—�´�Š�…�°�Š�Á�­�¸�¥�Š�š�´�Ê�Š�£�µ�¥�œ�°�„�Â�¨�³�£�µ�¥�Ä�œ�®�v�°�Š �®�¨�´�Š�‹�µ�„�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹

�Â�¨�v�ª�š�¸�É�®�œ�v�µ�Š�µ�œ
- �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�•�u�°�Š�¨�¤�°�°�„�Â�¨�³�•�u�°�Š�¨�¤�Á�…�v�µ

4-1.3.4 �š�Î�µ�„�µ�¦TEST�„�µ�¦�Á�—�·�œ�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Ã�—�¥TEST�– �­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�Â�¨�³�¤�¸�­�£�µ�ª�³
�Â�ª�—�¨�v�°�¤ �Á�®�¤�º�°�œ�„�µ�¦�Ä�•�v�Š�µ�œ�‹�¦�·�Š
- �š�—�­�°�•�¦�³�•�•�„�µ�¦START�˜�´�ª�Á�°�Š�Â�¨�³�…�œ�µ�œ�¦�³�•�•�…�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ �˜�µ�¤

�…�v�°�„�Î�µ�®�œ�—LOGIC DIAGRAM�Ã�—�¥�Å�¤�u�‹�u�µ�¥LOAD
- �š�Î�µ�„�µ�¦�¨�—LOAD�¨�Š   �Â�¨�³�—�¼FUNCTION�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—

4-1.3.5 �š�—�­�°�•�„�µ�¦�¦�´�•�£�µ�¦�³�…�°�Š�Á�‡�¦�º�É�°�Š�„�Î�µ�Á�œ�·�—�Å�¢�¢�q�µ�Â�˜�u�¨�³�˜�´�ª�š�¸�É�®�œ�u�ª�¥�Š�µ�œ�®�¦�º�°�š�¸�É�Ã�¦�Š�Š�µ�œ
- �š�—�­�°�•�š�¸�É25%LOAD, 20�œ�µ�š�¸ �®�¦�º�°�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�Á�®�È�œ�­�¤�‡�ª�¦
- �š�—�­�°�•�š�¸�É50%LOAD, 20�œ�µ�š�¸ �®�¦�º�°�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�Á�®�È�œ�­�¤�‡�ª�¦
- �š�—�­�°�•�š�¸�É100%LOAD, 20�œ�µ�š�¸ �®�¦�º�°�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�Á�®�È�œ�­�¤�‡�ª�¦
- �š�—�­�°�•�š�¸�É70%LOAD(STEP SHOCK LOAD), 1�‡�¦�´�Ê�Š
- �š�—�­�°�•�„�µ�¦�‹�u�µ�¥�£�µ�¦�³�Å�¢�¢�q�µ�‹�¦�·�Š�Â�„�u�¦�³�•�•    �Ä�œ�Â�˜�u�¨�³�•�u�ª�Š�…�°�Š�„�µ�¦�š�—�­�°�•   �Ä�®�v�ª�·�«�ª�„�¦

�Ÿ�¼�v�‡�ª�•�‡�»�¤�Á�ž�}�œ�Ÿ�¼�v�„�Î�µ�®�œ�—�•�u�ª�Š�Á�ª�¨�µ�Ä�œ�„�µ�¦�š�—�­�°�•   �Â�¨�³�Ä�®�v�š�Î�µ�„�µ�¦�•�´�œ�š�¹�„�‡�u�µ�˜�u�µ�Š�Ç �—�´�Š�œ�¸�Ê
- �‡�u�µVOLTS, AMP, PF, RPM, FREQUENCY METER�‡�u�µ�°�»�–�®�£�¼�¤�·�£�µ�¥�Ä�œ�®�v�°�Š,

�Å�¢DC,�°�´�˜�¦�µ�„�µ�¦�Ä�•�v�Á�•�º�Ê�°�Á�¡�¨�·�Š �‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Á�…�v�µ�£�µ�¥�Ä�œ�®�v�°�Š, �Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�°�°�„
�‹�µ�„�Á�‡�¦�º�É�°�Š

4-1.3.6 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�Â�¨�³�š�—�­�°�•�„�µ�¦�˜�´�Ê�Š�Á�ª�¨�µ�„�µ�¦�š�Î�µ�Š�µ�œ�Á�•�u�œ
- WEEKLY START
- LEVEL VOLTAGE FOR START
- TIME DELAY AFTER MEA POWER COME IN

4-1.3.7 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�Â�¨�³TEST�¦�³�•�•�„�µ�¦�Á�˜�·�¤�œ�Ê�Î�µ�¤�´�œ�‹�µ�„�š�u�°�£�µ�¥�œ�°�„ �Å�ž�¥�´�ŠDAY TANK
�Â�¨�³�Á�¤�º�É�°�¤�°�•�Š�µ�œ  �‹�³�˜�v�°�Š�¤�¸�œ�Ê�Î�µ�¤�´�œ�š�¸�É100% �…�°�ŠDAY TANK

4-1.3.8 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�Â�¨�³TEST�¦�³�•�•CONTROL�¦�u�ª�¤�„�´�•�¦�³�•�•�°�º�É�œ �Ç  �Á�•�u�œ �¦�³�•�•FIRE
DETECTOR,�¦�³�•�•BAS

4-1.3.9 �—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�¦�³�•�•ATS�…�°�Š�Ã�‡�¦�Š�„�µ�¦ �š�—�­�°�• �„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•  �Â�¨�³
�—�Î�µ�Á�œ�·�œ�„�µ�¦ �˜�¦�ª�‹�­�°�• �ª�Š�‹�¦�š�¸�É�‹�u�µ�¥ �—�v�ª�¥�¦�³�•�•EMERGENCY

4-1.3.10 �„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y
�Ä�®�v�š�Î�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Â�¨�³�Á�ž�¨�¸�É�¥�œ�°�»�ž�„�¦�–�y�°�³�Å�®�¨�u�˜�µ�¤�š�¸�É�‹�Î�µ�Á�ž�}�œ �˜�µ�¤
�¦�³�¥�³�Á�ª�¨�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Á�ª�¨�µ1�ž�m �®�¨�´�Š�¤�°�•�Š�µ�œ

4-1.4 �°�»�ž�„�¦�–�yMAIN  CIRCUIT  BREAKER�Â�¨�³�˜�¼�vMAIN  SWITCH  BOARD(MDB, EMDB)
4-1.4.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�„�µ�¦�Ÿ�¨�·�˜�˜�¼�v�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ã�—�¥�˜�¦�Š  �š�¸�É�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜  �Ã�—�¥�‹�³�š�Î�µ�„�µ�¦

�˜�¦�ª�‹�Á�•�È�‡ �—�´�Š�œ�¸�Ê
- �…�œ�µ�—BUS BAR�Â�¨�³�­�¸�…�°�ŠBUSBAR
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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- FRAMING�…�°�ŠMDB�Â�¨�³SUPPORT�…�°�ŠBUS BAR
- �¤�µ�˜�¦�“�µ�œ�…�°�Š�˜�¼�v�˜�µ�¤�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—
- �°�»�ž�„�¦�–�yAIR CIRCUIT BREAKER , METERING SET

4-1.4.2 �š�Î�µ�„�µ�¦�š�—�­�°�•�¦�³�•�•TIE�…�°�ŠACB�˜�µ�¤FUNCTION�Ä�®�v�¤�¸�„�µ�¦INTERLOCK�Å�—�v
4-1.4.3 �š�Î�µ�„�µ�¦�ž�¦�´�•�‡�u�µ�˜�u�µ�Š �Ç�…�°�ŠACB,CB�—�´�Š�œ�¸�Ê�Ä�®�v�Á�®�¤�µ�³�­�¤ �Â�¨�³�­�´�¤�¡�´�œ�›�y�„�´�•�š�´�Ê�Š�¦�³�•�•�­�u�Š

�¤�°�•�Š�µ�œ
- UNDERVOLTAGE PROTECTION�®�¦�º�°PHASE PROTECTION SYSTEM
- OVER CURRENT SETTING
- INSTANTANEOUS TRIP(LOW-HIGH)
- GROUND FAULT PROTECTION

4-1.4.4 �—�Î�µ�Á�œ�·�œ�„�µ�¦�š�Î�µcoordination calculation�Â�¨�³ �—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�u�µ�‹�¦�·�Š �š�¸�É�Ä�•�v�Ä�œ
�Ã�‡�¦�Š�„�µ�¦  �Â�¨�³ �—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�¦�´�•�˜�´�Ê�Š�‡�u�µ�š�¸�É�‡�Î�µ�œ�ª�– �Å�—�v �Â�¨�³�˜�¦�ª�‹�ª�´�— �Å�—�v�Ä�œ �Â�˜�u�¨�³�‹�»�—�…�°�Š
main circuit breaker�Á�¡�º�É�°�Ä�®�v�‡�u�µsetting�™�¼�„�˜�v�°�Š

4-1.5 WIRING, FEEDER
4-1.5.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�Á�•�È�‡INSULATION RESISTANCE�…�°�Š�­�µ�¥�Å�¢�˜�µ�¤TECHNICAL

REPORT
�Ã�—�¥�Ä�®�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�š�»�„�ª�Š�‹�¦�š�¸�É�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š �­�u�ª�œ�ª�Š�‹�¦�Á�„�u�µ�š�¸�É�Å�¤�u�Å�—�v�—�Î�µ�Á�œ�·�œ�„�µ�¦
�˜�·�—�˜�´�Ê�Š �Ä�®�v�š�Î�µ �„�µ�¦�š�—�­�°�•�—�v�ª�¥ �®�µ�„�‡�u�µ�Å�¤�u�ž�¨�°�—�£�´�¥ �Ä�®�v�œ�Î�µ�Á�­�œ�°�Á�ž�¨�¸�É�¥�œ

4-1.5.2 �Ä�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�­�µ�¥�Å�¢�Ä�®�v�š�Î�µ�„�µ�¦�š�—�­�°�•�„�u�°�œ�˜�u�°�Á�…�v�µ�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�š�´�Ê�Š�®�¤�—�¦�ª�¤�š�´�Ê�Š
CIRCUIT BREAKER

4-1.5.3 �‡�u�µ�…�°�ŠINSULATION RESISTANCE�…�°�ŠWIRING�Â�¨�³FEEDER�š�¸�É�ª�´�—�Å�—�v�˜�v�°�Š
�Å�¤�u�˜�É�Î�µ�„�ª�u�µ100 MEGA OHM�­�u�ª�œ�‡�u�µINSULATION RESISTANCE�…�°�ŠBUS
DUCT�‹�³�˜�v�°�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ�‡�u�µ�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ (GROUND WIRE�Ä�®�v�š�Î�µ�„�µ�¦MEGGER
�š�¸�É�®�¨�´�„GROUNDROD�Â�¨�³�Ä�®�v�¤�¸�‡�u�µ�Å�¤�u�Á�„�·�œ25 OHMS�­�Î�µ�®�¦�´�•POWER�Â�¨�³�Å�¤�u
�Á�„�·�œ10 OHMS�­�Î�µ�®�¦�´�•�¦�³�•�•�­�º�É�°�­�µ�¦

4-1.5.4 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�u�°�­�µ�¥MAIN  FEEDER�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�°�¥�¼�u�Ä�œ�•�¦�·�Á�ª�–�š�¸�É
�Á�…�v�µ�™�¹�Š�Å�—�v  (�ž�„�˜�·�Å�¤�u�‡�ª�¦�¤�¸�„�µ�¦�˜�u�°�­�µ�¥MAIN FEEDER)

4-1.6 CONDUIT CABLE TRAY & WIRE WAY
4-1.6.1 �˜�¦�ª�‹�­�°�•�…�œ�µ�—, �•�œ�·�—�…�°�ŠCONDUIT�®�¦�º�°CABLE TRAY�Ä�®�v�™�¼�„�˜�v�°�Š�˜�µ�¤�Â�•�•

�Â�¨�³�…�v�°�„�Î�µ�®�œ�—
4-1.6.2 �˜�¦�ª�‹�­�°�•�„�µ�¦�‹�´�•�¥�¹�—  �®�¦�º�°SUPPORT�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Â�…�È�Š�Â�¦�Š  �„�µ�¦�—�´�—�š�u�°�Ä�®�v�Å�—�v�¦�´�«�¤�¸

�‡�ª�µ�¤�Ã�‡�v�Š�˜�µ�¤�„�’NEC�•�¦�·�Á�ª�–�Ã�‡�v�Š�…�°�Š�š�u�°�˜�v�°�Š�Å�¤�u�¤�¸�¦�°�¥�•�»�•, �®�´�„�Â�¨�³�Å�¤�u�š�Î�µ�Ä�®�v�¦�´�«�¤�¸�…�°�Š
�š�u�°�Á�ž�¨�¸�É�¥�œ�Å�ž
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4-1.6.3 �˜�¦�ª�‹�­�°�•�„�µ�¦�„�Î�µ�®�œ�—CODE�­�¸�š�¸�É�š�u�°  �®�¦�º�°BOX�®�¦�º�°STRAP�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤
�…�v�°�„�Î�µ�®�œ�—

4-1.6.4 �•�¦�·�Á�ª�–�¦�°�¥�˜�u�°�…�°�ŠCABLE TRAY�•�¦�·�Á�ª�–�š�¸�É�®�´�„�Á�¨�¸�Ê�¥�ª�‹�³�˜�v�°�Š�Å�¤�u�¤�¸�¦�°�¥�‡�¤  �Â�¨�³�‹�³�˜�v�°�Š�¤�¸
�­�µ�¥�Å�¢�­�Î�µ�®�¦�´�•�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�š�µ�Š�Å�¢�¢�q�µ�š�»�„�Ç �¦�°�¥�˜�u�°�…�°�ŠCABLE TRAY

4-1.7 DISTRIBUTION BOARD(DB, EDB) &PANEL BOARD(PP, LP, EP)
4-1.7.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�Á�•�È�‡�°�»�ž�„�¦�–�y�˜�¼�vDB,  PP,  LP,  EP�ª�u�µ�š�Î�µ�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�š�¸�É�„�Î�µ�®�œ�—�˜�µ�¤

LOAD SCHEDULE�®�¦�º�°�Å�¤�u
4-1.7.2 �˜�¦�ª�‹�­�°�•�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�®�v�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�ž�¨�°�—�£�´�¥�‹�µ�„�œ�Ê�Î�µ�Â�¨�³�°�º�É�œ�Ç�˜�Î�µ�Â�®�œ�u�Š�…�°�Š

DISTRIBUTION BOARD & PANEL BOARD�‹�³�˜�v�°�Š�Á�…�v�µ�™�¹�Š�Å�—�v�Ã�—�¥�­�³�—�ª�„
4-1.7.3 �„�µ�¦�ž�¦�´�•�Â�˜�u�Š�Â�¨�³�š�—�­�°�•�¦�³�•�•CONTROL�Â�¨�³PROTECTION�Á�•�u�œ  �¦�³�•�•

SHORT CIRCUIT PROTECTION
4-1.7.4 �¡�·�¤�¡�y�„�¦�³�—�µ�¬A4�Â�­�—�Š�•�º�É�°�Ä�œLOAD SCHEDULE�Â�¨�³�Ä�­�u�Ä�œ�Ž�°�Š�¡�¨�µ�­�˜�·�„�®�œ�v�µ�˜�¼�v �Â�˜�u

�¨�³PANEL�Ä�®�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�Î�µ�š�´�Ê�Š�˜�¼�v�Á�„�u�µ �Â�¨�³�˜�¼�v�Ä�®�¤�u  �Ã�—�¥ �Ä�®�v�š�µ�Š �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦
�˜�¦�ª�‹�­�°�•�ª�Š�‹�¦�ª�Š�‹�¦�ª�Š�‹�¦�Â�¨�³�„�­

4-1.8 AUTOMATIC POWER FACTOR CONTROLER
4-1.8.1 �˜�¦�ª�‹�­�°�•�˜�¼�vAUTOMATIC   POWER   FACTOR  CONTROLLER�˜�µ�¤

TECHNICAL DATA
4-1.8.2 �ž�¦�´�•�Â�˜�u�Š�Â�¨�³�˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�yPOWER   FACTOR CONTROLLER�š�¸�É�‡�u�µ

POWER FACTOR�˜�u�µ�Š �Ç �Ä�œ�Â�˜�u�¨�³STEP�Â�¨�³�•�´�œ�š�¹�„�‡�u�µPOWER  FACTOR�š�¸�É
LAGGING�˜�u�µ�Š  �¨�Š�Ä�œ�˜�µ�¦�µ�Š

4-1.8.3 �˜�¦�ª�‹�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�‹�¦�·�Š�…�°�Š�°�»�ž�„�¦�–�y�š�Î�µ�…�v�°�¤�¼�¨7 �ª�´�œ �Ä�®�v�—�¼�š�¸�É�¤�¸�„�µ�¦�Ä�•�v�Š�µ�œ�‹�¦�·�Š

4-1.9 LIGHTING FIXTURE , SWITCH
4-1.9.1 �˜�¦�ª�‹�­�°�•�Â�¨�³�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�— �­�£�µ�¡�£�µ�¥�œ�°�„�…�°�Š�Ã�‡�¤�Å�¢�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�­�¤�•�¼�¦�–�y,

�­�³�°�µ�—
4-1.9.2 �˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�£�µ�¥�Ä�œ�Ã�‡�¤�Å�¢ �Á�•�u�œ �®�¨�°�—�Å�¢, BALLAST,STARTER�…�µ

�®�¨�°�—,  CAPACITOR,  GRILLE,  DIFFUSER�Ä�®�v�¤�¸�…�œ�µ�—�Â�¨�³�¥�¸�É�®�v�°�Á�ž�}�œ�Å�ž�š�¸�É�°�œ�»�¤�´�˜�·
4-1.9.3 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ã�‡�¤�Å�¢�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�¤�´�É�œ�‡�Š�Â�…�È�Š�Â�¦�Š    �Â�¨�³�¡�·�‹�µ�¦�–�µ�™�¹�Š�„�µ�¦

�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ã�‡�¤�Ä�œ�£�µ�¥�®�¨�´�Š   �Ä�œ�„�¦�–�¸�š�¸�É�°�µ�‹�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�®�¦�º�°�¥�v�µ�¥�Ã�‡�¤�Å�¢�Ä�®�v
�­�µ�¤�µ�¦�™�š�Î�µ�Å�—�v �Ã�—�¥�Å�¤�u�˜�v�°�Š�¥�»�u�Š�Á�„�¸�É�¥�ª�„�´�•�Š�µ�œ� �q�µ �®�¦�º�°�Š�µ�œ�°�º�É�œ�Ç

4-1.9.4 �Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ�Ã�‡�¤�Å�¢�£�µ�¥�œ�°�„�°�µ�‡�µ�¦ �Ä�®�v�˜�¦�ª�‹�­�°�•�„�µ�¦�˜�u�°�¨�Š�—�·�œ�…�°�Š�Ã�‡�¤�Å�¢�—�v�ª�¥
4-1.9.5 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�ª�·�š�Ž�y�Å�¢�Ä�®�v�¤�¸�„�µ�¦�‹�´�—�Á�¦�¸�¥�Š�¨�Î�µ�—�´�•�…�°�Š�­�ª�·�š�•�y�˜�µ�¤�„�¨�»�u�¤�…�°�Š�Ã�‡�¤�Å�¢�š�¸�É�Á�ž�l�—

�°�¥�u�µ�Š�Á�®�¤�µ�³�­�¤
4-1.9.6 �˜�¦�ª�‹�­�°�•�¦�³�—�´�• �¦�³�¥�³�…�°�Š�­�ª�·�š�Ž�y�Å�¢�Ä�®�v�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�™�¼�„�˜�v�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4-1.10RECEPTACLE OUTLET
4-1.10.1 �˜�¦�ª�‹�­�°�• �¦�³�—�´�• �¦�³�¥�³�…�°�ŠRECEPTACLE�Ä�®�v�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�™�¼�„�˜�v�°�Š
4-1.10.2 �˜�¦�ª�‹�­�°�• �¦�³�—�´�•�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�š�¸�ÉRECEPTACLE�Ä�®�v�Å�—�v220�Ã�ª�¨�š�y �®�¦�º�°�˜�µ�¤�š�¸�É�Å�—�v

�°�°�„�Â�•�•�Å�ª�v
4-1.10.3 �˜�¦�ª�‹�­�°�• �„�µ�¦�Á�…�v�µ�­�µ�¥HOT  LINE�Â�¨�³NUTRAL�š�¸�É�…�´�Ê�ªRECEPTACLE�Ä�®�v

�Á�®�¤�º�°�œ�„�´�•�š�»�„�‹�»�—      �Â�¨�³�˜�¦�ª�‹�­�°�•�…�´�Ê�ª�­�µ�¥�—�·�œ�ª�u�µ�¨�Š�—�·�œ�‹�¦�·�Š     �Â�¨�³�­�µ�¥�—�·�œ�„�´�•�­�µ�¥
NEUTRAL�Å�¤�u�˜�u�°�­�¨�´�•�„�´�œ

4-1.10.4 �˜�¦�ª�‹�­�°�•�„�µ�¦�Á�…�v�µ�­�µ�¥�…�°�ŠRECEPTALCE�Ä�®�v�˜�¦�Š�„�´�•�ª�Š�‹�¦�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•�Ã�—�¥�„�µ�¦�­�»�u�¤
CHECK�Ä�®�v�Å�—�v�…�v�°�¤�¼�¨�¤�µ�„�š�¸�É�­�»�—  (�™�v�µ�Á�ž�}�œ�Å�ž�Å�—�v�‡�ª�¦�˜�¦�ª�‹�­�°�•�š�´�Ê�Š�®�¤�—)   �Â�¨�³�‹�³�¤�¸�ž�q�µ�¥
NAME  PLATE�°�¥�u�µ�Š�Š�u�µ�¥�Ç �•�°�„�…�œ�µ�—VOLTAGE�Â�¨�³�ª�Š�‹�¦�š�¸�É   �„�·�œ�‹�µ�„�Â�Ÿ�Š
PANEL BOARD

4-1.11EMERGENCY LIGHT AND REMOTE HEAD LAMP
4-1.11.1 �˜�¦�ª�‹�­�°�•�…�œ�µ�—�…�°�ŠLAMP�Â�¨�³  �…�œ�µ�—�‡�ª�µ�¤�‹�»  (AMPRERE HOUSE)   �…�°�Š

BATTERY�Â�¨�³�Á�ž�l�—�Á�¡�º�É�°�š�—�­�°�•�ª�u�µ�š�Î�µ�Š�µ�œ�Å�—�v�œ�µ�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�®�¦�º�°�Å�¤�u
4-1.11.2 �˜�¦�ª�‹�­�°�•�­�£�µ�¡�£�µ�¥�œ�°�„�…�°�Š�Ã�‡�¤�Å�¢�Œ�»�„�Á�Œ�·�œ�Â�¨�³�Ã�‡�¤�Å�¢REMOTE�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É

�­�¤�•�¼�¦�–�y �­�³�°�µ�—
4-1.11.3 �˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�£�µ�¥�Ä�œ�Ã�‡�¤�Å�¢ �Á�•�u�œBATTERY,�®�¨�°�—�Å�¢ �Ä�®�v�™�¼�„�˜�v�°�Š�š�¸�É�Å�—�v

�…�°�°�œ�»�¤�´�˜�·
4-1.11.4 �˜�¦�ª�‹�­�°�•FUNCTION�…�°�Š�Ã�‡�¤�Å�¢�Œ�»�„�Á�Œ�·�œ�Ä�®�v�¤�¸�Ä�®�v�‡�¦�•�™�v�ª�œ�˜�µ�¤SPEC.
4-1.11.5 �˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�‹�u�µ�¥�Å�¢�‹�µ�„BATTERY�Å�ž�¥�´�Š�®�¨�°�—�Å�¢�š�´�Ê�Š�®�¤�—�Ä�®�v

�Å�—�v�Á�ª�¨�µ�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œSPEC. �Ä�®�v�š�—�­�°�• �®�œ�v�µ�Š�µ�œ100%
4-1.11.6 �˜�¦�ª�‹�­�°�•CHARGE�Å�¢�…�°�Š�ª�Š�‹�¦CHARGER�Ä�®�v�š�Î�µ�Š�µ�œ�™�¼�„�˜�v�°�Š �Â�¨�³�°�¥�¼�u�£�µ�¥�Ä�œ

�Á�ª�¨�µ�š�¸�É�¦�³�•�»�Ä�œ�…�v�°�„�Î�µ�®�œ�—

4-1.12GROUNDING & LIGHTNING PROTECTION SYSTEM
4-1.12.1 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�°�„GROUND  ROD�Ä�®�v�Å�—�v�‹�Î�µ�œ�ª�œ     �Â�¨�³�‡�ª�µ�¤�¨�¹�„�˜�µ�¤�š�¸�É�Â�•�•

�„�Î�µ�®�œ�—  �Â�¨�³�˜�¦�ª�‹�­�°�•�¦�³�•�•�Á�•�º�É�°�¤EXOTHERMIC  WELD�­�µ�¥�š�°�Š�Â�—�Š�„�´�•
GROUND ROD�Ä�®�v�Á�•�º�É�°�¤�˜�u�°�„�´�œ�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y  (�Ã�—�¥�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�°�¥�u�µ�Š�Ä�„�¨�v-�•�·�—
�Á�œ�º�É�°�Š�‹�µ�„�Á�ž�}�œ�¦�³�•�•�š�¸�É�¤�¸�‡�ª�µ�¤�­�Î�µ�‡�´�•�¤�µ�„)

4-1.12.2 �ª�´�—�‡�u�µGROUNDING  RESISTANCE�…�°�ŠGROUND ROD�š�¸�É�˜�°�„�Å�ª�v�°�¥�u�µ�Š
�¨�³�Á�°�¸�¥�—�š�»�„�‹�»�—�Ä�®�v�Å�—�v�‡�u�µ�˜�µ�¤�š�¸�ÉDESIGN�Å�ª�v �™�v�µ�Å�¤�u�Å�—�v�Ä�®�v�˜�°�„�Á�¡�·�É�¤ (�‡�u�µ�š�¸�É�ª�´�—�Å�—�v�Å�¤�u�‡�ª�¦�Á�„�·�œ
5�Ã�°�®�y�¤) �Ä�®�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�¦�³�•�• �„�¦�µ�­�œ�y�Á�—�·�¤�…�°�Š �°�µ�‡�µ�¦�—�v�ª�¥ �®�µ�„ �‡�u�µ�Å�¤�u�™�¹�Š �Ä�®�v
�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�°�„�Á�¡�·�É�¤�Á�˜�·�¤ �Ã�—�¥�¦�ª�¤�‡�u�µ�Ä�•�v�‹�u�µ�¥�Å�ª�v �Â�¨�v�ª
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4-1.12.3 �˜�¦�ª�‹�­�°�•�„�µ�¦�¥�¹�—�­�µ�¥GROUND�Á�…�v�µ�„�´�•BUSBAR�®�¦�º�°TERMINAL�°�º�É�œ �Ç  �Ä�®�v
�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�¤�´�É�œ�‡�Š�Â�…�È�Š�Â�¦�Š�°�»�ž�„�¦�–�y�‹�´�•�¥�¹�—  �Á�•�u�œBOLT�®�¦�º�°CLAMP�Ä�•�v�ª�´�­�—�»�š�¸�É�š�œ
�˜�u�°�„�µ�¦�„�´�—�„�¦�u�°�œ�­�¼�Š

4-1.12.4 �˜�¦�ª�‹�­�°�•�„�µ�¦EXOTHERMIC  WELD�š�»�„�‹�»�—�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�­�¤�•�¼�¦�–�y   �Å�¤�u�¤�¸�˜�µ
�¤�—�®�¦�º�°�¦�¼�…�°�Š�š�°�Š�Â�—�Š�°�´�œ�°�µ�‹�š�Î�µ�Ä�®�v�„�µ�¦�Á�•�º�É�°�¤�˜�u�°�Å�¤�u�­�¤�•�¼�¦�–�y

4-1.12.5 �˜�¦�ª�‹�­�°�•�„�µ�¦�‹�´�•�¥�¹�—�­�µ�¥�š�°�Š�Â�—�Š (LOOP)   �…�°�Š�¦�³�•�•�¨�u�°�¢�q�µ�Ä�®�v�¤�¸�¦�³�¥�³�®�u�µ�Š�˜�µ�¤�š�¸�É
�„�Î�µ�®�œ�—�Ä�œ�Â�•�•  �„�µ�¦�˜�·�—�˜�´�ªAIR  TERMINAL  TYPE�˜�u�µ�Š �Ç �Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�¤�¸
�‡�ª�µ�¤�¤�´�É�œ�‡�Š�Â�…�È�Š�Â�¦�Š  �¦�ª�¤�š�´�Ê�Š�„�µ�¦�…�´�œBOLT�°�´�—�¦�³�®�ª�u�µ�ŠAIR TERMINAL�„�´�•�­�µ�¥
�š�°�Š�Â�—�Š (LOOP)  �Â�¨�³�„�µ�¦�…�´�œAIR TERMINAL�„�´�•BASE

4-1.12.6 �˜�¦�ª�‹�­�°�•�Â�œ�ª�š�µ�Š�„�µ�¦�Á�—�·�œ�­�µ�¥�˜�´�ª�œ�Î�µ�¨�Š�—�·�œ�…�°�Š�¦�³�•�•�¨�u�°�¢�q�µ�Å�¤�u�Ä�®�v�Á�„�·�—SIDE
FLASHING

4-1.12.7 �˜�¦�ª�‹�­�°�•�¦�³�•�•EQUIPMENT GROUND�„�´�•COMPUTER GROUND�ª�u�µ�š�´�Ê�Š2
�¦�³�•�•�‹�³�˜�v�°�Š�Â�¥�„�°�°�„�‹�µ�„�„�´�œ�°�¥�u�µ�Š�Á�—�È�—�…�µ�—�Ã�—�¥�„�µ�¦�š�—�­�°�•�š�¸�ÉOUTLET�š�´�Ê�Š2�¦�³�•�•
�ª�´�—�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�…�°�Š�­�µ�¥GROUND�š�´�Ê�Š2�•�œ�·�—�Â�¨�³�•�´�œ�š�¹�„�­�u�Š�Ÿ�¼�v�°�°�„�Â�•�•�¡�·�‹�µ�¦�–�µ

4-1.13SOUND & PAGING SYSTEM
4-1.13.1 �˜�¦�ª�‹�­�°�•�…�œ�µ�— �Â�¨�³�•�œ�·�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢   �Â�¨�³�­�µ�¥�Å�¢�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ

�Â�•�•
4-1.13.2 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�¨�Î�µ�Ã�¡�Š�„�´�•� �q�µ�Á�¡�—�µ�œ �Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Â�…�È�Š�Â�¦�Š  �•�¦�·�Á�ª�–CONE

�Â�¨�³MATCHING TRANSFORMER�‹�³�˜�v�°�Š�¤�¸�™�»�Š�‡�¨�»�¤�„�´�œ� �»�p�œ�®�¦�º�°�Â�¤�¨�Š
4-1.13.3 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�š�—�­�°�•�°�»�ž�„�¦�–�y�¦�³�•�•�Á�­�¸�¥�Š    �Á�•�u�œPOWER  AMP.,

TUNER, TAPE�Â�¨�³�°�º�É�œ �Ç �Ä�®�v�°�¥�¼�u�Ä�œ�š�¸�É�š�¸�É�­�µ�¤�µ�¦�™�¦�³�•�µ�¥�°�µ�„�µ�«�Å�—�v�—�¸ �®�¦�º�°�¤�¸�¡�´�—�¨�¤�•�u�ª�¥
�Â�¨�³�Å�¤�u�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�Ä�˜�v�š�u�°�œ�Ê�Î�µ�¦�³�•�•�°�º�É�œ

4-1.13.4 �˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�—�´�Š�…�°�Š�¨�Î�µ�Ã�¡�Š�š�»�„�˜�´�ª�š�¸�É�˜�Î�µ�Â�®�œ�u�Š�˜�u�µ�Š �Ç �Â�¨�³�š�—�¨�°�Š�„�µ�¦�ž�¦�´�•VOLUME
CONTROL�š�»�„�˜�´�ª

4-1.13.5 �˜�¦�ª�‹�­�°�• �„�µ�¦�š�Î�µ�Š�µ�œ �…�°�Š  �„�µ�¦interface and override�…�°�Š �¦�³�•�•fire alarm and
paging�Â�¨�³ �„�µ�¦override�„�µ�¦�š�Î�µ�Š�µ�œ �¦�u�ª�¤�¦�³�®�ª�u�µ�Š  �¦�³�•�•AV �Ä�œ�®�v�°�Š �ž�¦�³�•�»�¤
�˜�u�µ�Š �Ç�š�¸�É�¤�¸�„�µ�¦�Â�¥�„ �¦�³�•�• �Á�­�¸�¥�Š  �°�°�„�‹�µ�„�¦�³�•�• �­�u�ª�œ �„�¨�µ�Š

4-1.14TELEPHONE SYSTEM
4-1.14.1 �˜�¦�ª�‹�­�°�•�…�œ�µ�—�Â�¨�³�•�œ�·�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢    �Â�¨�³�­�µ�¥�Ã�š�¦�«�´�¡�š�y�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É

�„�Î�µ�®�œ�—�Ä�œ�Â�•�•
4-1.14.2 �˜�¦�ª�‹�­�°�•�„�µ�¦�Á�…�v�µ�­�µ�¥�Ã�š�¦�«�´�¡�š�y�š�¸�ÉOUTLET �Â�¨�³�š�¸�ÉTERMINATOR, BLOCK,

MDF�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¦�®�´�­�­�¸�¤�µ�˜�¦�“�µ�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4-1.14.3 �š�—�­�°�•�‡�ª�µ�¤�˜�u�°�Á�œ�º�É�°�Š�…�°�Š�­�µ�¥�Ã�š�¦�«�´�¡�š�y�‹�µ�„OUTLET�Å�ž�¥�´�ŠMDF�—�v�ª�¥PABX�™�v�µ
�Å�¤�u�­�µ�¤�µ�¦�™�š�—�­�°�•�„�´�•PABX�Å�—�v�°�µ�‹�Ä�•�v�ª�·�›�¸SHORT�ž�¨�µ�¥�­�µ�¥�Â�¨�v�ª�ª�´�—
RESISTANCE�š�¸�É�˜�v�œ�­�µ�¥

4-1.14.4 �˜�¦�ª�‹�­�°�•�¦�³�•�•PABX GROUND�Â�¨�³GROUND ROD
4-1.14.5 �š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š �Â�Ÿ�œ�Ÿ�´�Š �Â�­�—�Š �Á�•�°�¦�y�š�¸�É�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š  �Å�ª�v�Ä�œ�˜�¼�vMDF ,TC�š�´�Ê�Š �˜�¼�v�Á�„�u�µ

�Â�¨�³�˜�¼�v�Ä�®�¤�u

4-1.15DATA SYSTEM
4-1.15.1 �‹�´�—�Á�˜�¦�¸�¥�¤NAME PLATE�š�¸�É�˜�¼�vRACK�š�»�„�˜�¼�v �Â�¨�³�š�¸�É�­�µ�¥�­�´�•�•�µ�–�š�»�„�Á�­�v�œ�Ä�®�v�¤�¸LABEL

�š�¸�É�®�´�ª�Â�¨�³�š�v�µ�¥�…�°�Š�­�µ�¥�­�´�•�•�µ�–
4-1.15.2 �š�Î�µ�„�µ�¦�š�—�­�°�•�­�µ�¥�­�´�•�•�µ�–�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�ŠTIA/EIA�—�v�ª�¥�°�»�ž�„�¦�–�y�š�¸�É�¤�¸

CERTIFICATION�¦�´�•�¦�°�Š�Ã�—�¥�­�™�µ�•�´�œ�„�¨�µ�Š �Â�¨�³�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•�°�¥�u�µ�Š�œ�v�°�¥
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

- �„�µ�¦�Á�…�v�µ�®�´�ª�­�µ�¥ (WIRE MAP)

- �‡�ª�µ�¤�¥�µ�ª�­�µ�¥ (LENGTH)

- �„�µ�¦�ª�´�—�Á�ª�¨�µ�Ä�œ�„�µ�¦�Á�—�·�œ�š�µ�Š�…�°�Š�­�´�•�•�µ�–�Ä�œ�Â�˜�u�¨�³�‡�¼�u�­�µ�¥ (PROPAGATION
DELAY)

- DELAY SKEW

- �‡�u�µ�„�µ�¦�¨�—�š�°�œ�…�°�Š�­�´�•�•�µ�– (INSERTION LOSS)

- Near End Crosstalk(NEXT)

- RETURN LOSS(RL)

- ATTENNUATION CROSSTALK RATIO FAR-END. (ACR-F)

4-1.15.3     �˜�´�ª�°�¥�u�µ�Š�„�µ�¦�š�—�­�°�•�­�µ�¥�­�´�•�•�µ�–�˜�µ�¤APPENDIX‘E’

4-1.16MATV SYSTEM
4-1.16.1 �˜�¦�ª�‹�­�°�•�…�œ�µ�—�Â�¨�³�•�œ�·�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢ �Â�¨�³�­�µ�¥COAXIAL�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É

�„�Î�µ�®�œ�—�Ä�œ�Â�•�•   �Â�¨�³�Å�¤�u�‡�ª�¦�Ä�®�v�¤�¸�„�µ�¦�˜�´�—�˜�u�°�­�µ�¥COAXIAL
4-1.16.2 �˜�¦�ª�‹�­�°�•�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Â�¥�„�­�´�•�•�µ�–TV �ª�u�µ�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É

�­�µ�¤�µ�¦�™�Á�…�v�µSERVICE�£�µ�¥�®�¨�´�Š�Å�—�v�Š�u�µ�¥�®�¦�º�°�Å�¤�u   �Å�¤�u�‡�ª�¦�˜�·�—�˜�´�Ê�Š�Ä�œ� �q�µ�Â�•�•�ž�l�—�˜�µ�¥
�®�¦�º�°�°�¥�¼�u�Á�®�œ�º�°�š�u�°�…�°�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4-1.16.3 �˜�¦�ª�‹�­�°�•�„�µ�¦�˜�·�—�˜�´�Ê�Š �Á�­�µ�°�µ�„�µ�«�¦�´�•�­�´�•�•�µ�–TV�Ä�®�v�®�´�œ�Å�ž�Ä�œ�š�·�«�š�µ�Š�š�¸�É�¦�´�•�­�´�•�•�µ�–�‹�µ�„
�­�™�µ�œ�¸�­�u�Š�¤�µ�„�š�¸�É�­�»�—      �Ã�—�¥�¤�¸�­�´�•�•�µ�–�¦�•�„�ª�œ�œ�v�°�¥�š�¸�É�­�»�—   �‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�…�°�Š�Á�­�µ�°�µ�„�µ�«
�Â�¨�³�¦�³�•�•�ž�q�°�Š�„�´�œ�¢�q�µ�Ÿ�u�µ   �‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�ž�q�°�Š�„�´�œ�Á�­�µ�°�µ�„�µ�«�Å�—�v

4-1.16.4 �˜�¦�ª�‹�­�°�•�¦�³�—�´�•�‡�ª�µ�¤�Â�¦�Š�…�°�Š�­�´�•�•�µ�–TV�š�»�„�‹�»�— �Ä�®�v�°�¥�¼�u�Ä�œ�‡�u�µ�š�¸�É�Á�®�¤�µ�³�­�¤   �Â�¨�³
�š�—�¨�°�Š�˜�u�°�Á�…�v�µ�„�´�•�Á�‡�¦�º�É�°�Š�¦�´�•�Ã�š�¦�š�´�«�œ�y �Ã�—�¥�­�»�u�¤�˜�´�ª�°�¥�u�µ�Š�…�°�ŠOUTLET�•�µ�Š�‹�»�— �Á�¡�º�É�°�—�¼
�­�´�•�•�µ�–�£�µ�¡�ª�u�µ �¤�¸�£�µ�¡�Ž�v�°�œ�®�¦�º�°�­�´�•�•�µ�–�¦�•�„�ª�œ�°�º�É�œ �Ç �®�¦�º�°�Å�¤�u

4-1.16.5 �˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y�„�¦�³�‹�µ�¥�­�´�•�•�µ�– (TAP OFF�®�¦�º�°SPLITER)   �Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É
�„�Î�µ�®�œ�—�Ä�œ�Â�•�•)

4-1.17FIRE ALARM SYSTEM
4-1.17.1 �˜�¦�ª�‹�­�°�•�…�œ�µ�— �Â�¨�³�•�œ�·�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢ �Â�¨�³�­�µ�¥�­�´�•�•�µ�–�˜�u�µ�Š �Ç   �Ä�®�v�Á�ž�}�œ�Å�ž

�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•
4-1.17.2 �˜�¦�ª�‹�­�°�•�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�˜�·�—�˜�´�Ê�ŠCONTROL  PANEL�Â�¨�³�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�°�º�É�œ �Ç

�¡�¥�µ�¥�µ�¤�Å�¤�u�Ä�®�v�°�¥�¼�u�Ä�˜�v�š�u�°�œ�Ê�Î�µ�¦�³�•�•�°�º�É�œ �Ç
4-1.17.3 �š�—�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�®�´�ªDETECTOR�š�»�„ZONE, MANUAL STATION,  BELL,

�Â�¨�³�°�º�É�œ�Ç �¦�ª�¤�š�´�Ê�Š�„�µ�¦�¦�´�•�­�´�•�•�µ�– �Â�¨�³�„�µ�¦�Á�…�v�µ�­�´�•�•�µ�–�Ä�®�v�‡�¦�•�š�»�„FUNCTION�˜�µ�¤�š�¸�É
�¦�³�•�»�Ä�œSPEC.

4-1.17.4 �˜�¦�ª�‹�­�°�•�•�œ�·�—�­�µ�¥�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤SPEC�Â�¨�³�š�—�­�°�•�„�µ�¦�Â�‹�v�ŠTROUBLE�…�°�Š�„�µ�¦
DISCONNECT  CIRCUIT�®�¦�º�°�„�µ�¦SHORT  CIRCUIT�Ã�—�¥�„�µ�¦�­�»�u�¤�˜�´�ª�°�¥�u�µ�Š
�•�µ�ŠLOOP�…�°�Š�ª�Š�‹�¦�˜�u�µ�Š�Ç  �Á�¡�º�É�°�š�—�­�°�•�Ã�—�¥�„�µ�¦�Ä�•�vOHM-METER�˜�¦�ª�‹�­�°�•�„�µ�¦
LOOP�…�°�Š�ª�Š�‹�¦�Ã�—�¥�‡�u�µ�š�¸�É�Å�—�v�‹�³�˜�v�°�Š�Á�š�u�µ�„�´�•�‡�u�µ�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œEND OF LINE

4-1.18�¦�³�•�•�ž�q�°�Š�„�´�œ�°�´�œ�˜�¦�µ�¥�‹�µ�„�¢�q�µ�Ÿ�u�µ
4-1.18.1 �˜�¦�ª�‹�­�°�•�Â�¨�³�š�—�­�°�•�¦�³�•�•TEST GROUND ROD�Â�¨�³COUNTER TEST
4-1.18.2 �˜�¦�ª�‹�­�°�•�Â�¨�³�•�´�œ�š�¹�„�¦�³�•�•THERMAL GRAPHIC SCAN�Ž�¹�É�Š�˜�v�°�Š�„�µ�¦�Ä�®�v�š�Î�µ�„�´�•

�°�»�ž�„�¦�–�y�š�¸�É�¦�³�•�»�Á�¤�º�É�°�Á�ž�l�—�—�Î�µ�Á�œ�·�œ�„�µ�¦�Å�—�v3�Á�—�º�°�œ�Â�¨�³�•�´�œ�š�¹�„�Ä�œ�ª�´�œ�š�¸�É�¤�¸�£�µ�¦�³LOAD�­�¼�Š�­�»�—
�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�•�´�œ�š�¹�„�¤�¸�—�´�Š�œ�¸�Ê
- TRANSFORMER
- �˜�¼�vMDB, ACB, MCCB
- BUS DUCT
- �˜�¼�vDB
�Ã�—�¥�­�u�Š�Ÿ�¨�¦�µ�¥�Š�µ�œ�Â�¨�³�…�v�°�Â�œ�³�œ�Î�µ�Ä�®�v�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�‹�Î�µ�œ�ª�œ3 �•�»�—
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4-2 �°�»�ž�„�¦�–�ySPARE PART�­�Î�µ�®�¦�´�•�Ã�‡�¦�Š�„�µ�¦

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�°�»�ž�„�¦�–�ySPARE PART�Ä�®�v�Â�„�u�Á�‹�v�µ�…�°�Š�—�´�Š�œ�¸�Ê

4-2.1 �°�»�ž�„�¦�–�yHV. FUSE�‹�Î�µ�œ�ª�œ6�•�»�—

4-2.2 �¦�µ�¥�„�µ�¦SPARE PART�…�°�Š�°�»�ž�„�¦�–�y�¦�³�•�•GENERATOR
- TOOL SET 1 �•�»�—
- BATTERY CHARGER1 �•�»�—
- LUBE OIL 2 �•�»�—
- �Å�­�v�„�¦�°�Š�°�µ�„�µ�« 4 �•�»�—

4-2.3 �°�»�ž�„�¦�–�y �­�ª�·�š�Ž�y �Â�¨�³OUTLET�š�»�„�•�œ�·�— �‹� Î�µ�œ�ª�œ20�•�»�—�Â�¨�³QUICK CONNECT
�Ã�š�¦�«�´�¡�š�y2 �•�»�—

4-2.4 �Á�˜�¦�¸�¥�¤�°�»�ž�„�¦�–�y�…�°�Š�Ã�‡�¤�Å�¢�°�¥�u�µ�Š�¨�³10�•�»�—
- LED 78 FLUORESCENT 16W.2500LM
- LED DRIVER

4-2.5 SMOKE�Â�¨�³HEAT DETECTOR�‹�Î�µ�œ�ª�œ5 �•�»�—
4-2.6 CEILING LOUD SPEAKER�‹�Î�µ�œ�ª�œ5 �•�»�—
4-2.7 LOW VOLTAGE FUSE�Â�¨�³PILOT LAMP�‹�Î�µ�œ�ª�œ10 �•�»�—

4-3 GUARANTEE
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�°�»�ž�„�¦�–�y�Â�¨�³�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Á�ž�}�œ�Á�ª�¨�µ2 �ž�m �®�¨�´�Š�‹�µ�„�¦�´�•�¤�°�•�Š�µ�œ

4-4 SERVICE
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�•�¦�·�„�µ�¦�°�»�ž�„�¦�–�y�®�¨�´�Š�‹�µ�„�­�u�Š�¤�°�•�Š�µ�œ�Á�ž�}�œ�Á�ª�¨�µ2�ž�m �˜�µ�¤�…�v�°�Ÿ�¼�„�¡�´�œ�¦�´�•�ž�¦�³�„�´�œ
�Ã�—�¥�Ä�œ�…�°�•�Á�…�˜�…�°�Š�Š�µ�œ�•�¦�·�„�µ�¦�—�´�Š�œ�¸�Ê
4-4.1 �°�»�ž�„�¦�–�yHV SWITCH GEAR�Â�¨�³�®�¤�v�°�Â�ž�¨�Š�Å�¢�¢�q�µ �Ä�®�v�¤�µ�˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y�˜�µ�¤

�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�š�»�„6 �Á�—�º�°�œ
4-4.2 �°�»�ž�„�¦�–�yGENERATOR�Ä�®�v�¤�µ�˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y, �˜�¦�ª�‹�­�°�•�œ�Ê�Î�µ�¤�´�œ�Á�‡�¦�º�É�°�Š, �Á�ž�¨�¸�É�¥�œ

�®�¦�º�°�¨�v�µ�Š�®�¤�v�°�„�¦�°�Š�°�µ�„�µ�« �Â�¨�³�˜�¦�ª�‹�­�°�•�¦�³�•�•ALARM�˜�u�µ�Š�Ç �Ã�—�¥�¤�¸�¦�³�¥�³�Á�ª�¨�µ
�•�¦�·�„�µ�¦�š�»�„�Ç3�Á�—�º�°�œ

4-4.3 �°�»�ž�„�¦�–�yFIRE ALARM, EMM, SECURITY�Ä�®�v�¤�µ�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç
�…�°�Š�˜�¼�vCONTROL�Â�¨�³SET�‡�u�µ�˜�u�µ�Š�Ç �š�»�„�Ç3�Á�—�º�°�œ

4-4.4 �°�»�ž�„�¦�–�y�¦�³�•�•CCTV�Ä�®�v�¤�µ�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�°�»�ž�„�¦�–�y�š�»�„�Ç6�Á�—�º�°�œ
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4-5 �Á�°�„�­�µ�¦�Ä�œ�„�µ�¦�°�œ�»�¤�´�˜�·�ª�´�­�—�»
4-5.1 �ª�´�­�—�»�Á�®�¨�u�µ�œ�¸�Ê�‹�³�˜�v�°�Š�…�°�°�œ�»�¤�´�˜�·�˜�u�°�Ÿ�¼�v�°�°�„�Â�•�•�Á�š�u�µ�œ�´�Ê�œ �Å�—�v�Â�„�u

- HV SWITCHGEAR, TERMINATOR
- TRANSFORMER
- ACB, MCB, PANEL, CAPACITY BANK, CABLE TRAY� Â � ¨ � ³LV

DISTRIBUTION�š�´�Ê�Š�®�¤�—
- GENERATOR
- METERING SYSTEM, SURGE PROTECTION
- LIGHTNING PROTECTION
- FIRE RESISTANCE CABLE
- �¦�³�•�•TELEPHONE
- �¦�³�•�•PUBLIC ADDRESS
- �¦�³�•�•FIRE ALARM
- �¦�³�•�•CCTV & SECURITY
- �¦�³�•�•LIGHTING CONTROL
- �¦�³�•�•ISOLATED POWER
- �¦�³�•�•LIGHTING, RELEPTACLE
- �¦�³�•�•NURSE CALL
- �¦�³�•�•UPS

4-5.2 �ª�´�­�—�»�˜�µ�¤�…�v�°4-5.1�œ�´�Ê�œ �‹�³�˜�v�°�Š�¤�¸�¦�¼�ž�Â�•�•�„�µ�¦�Á�­�œ�°�—�´�Š�œ�¸�Ê
4-5.2.1 �Ä�®�v�¤�¸�„�µ�¦COMPARE SPEC�š�»�„�®�´�ª�…�v�°�Ä�œ�—�v�µ�œ�Á�š�‡�œ�·�‡
4-5.2.2 �‹�³�˜�v�°�Š�¤�¸�Ä�•�­�¦�»�žMODEL,�¦�»�u�œ �Â�¥�„�˜�u�µ�Š�®�µ�„�‹�µ�„�Á�°�„�­�µ�¦ �Â�¨�³�­�u�Š�‹�Î�µ�œ�ª�œ4�•�»�—
4-5.3 �Á�° � „ � ­ �µ� ¦SHOP DRAWING�Â�¨ � ³AS-BUILT DRAWING�š�¸�É �‡ �ª� ¦ �‹ �³ �­� Î �µ�Á�œ�µ�Ä�®�v

�Ÿ�¼�v�°�°�„�Â�•�•�š�¦�µ�• �Á�•�u�œ �Š�µ�œMAIN�°�»�ž�„�¦�–�y�Â�¨�³ROUTING�…�°�Š�°�»�ž�„�¦�–�y�®�¨�´�„
4-5.3.1 SHOP DRAWING�Â�­�—�ŠSINGLE LINE , RISER DIAGRAM , LAY OUT�®�v�°�Š

�Á�‡�¦�º�É�°�Š, MAIN ROUTING�Á�…�v�µ�°�µ�‡�µ�¦  �Â�¨�³MAIN ROUTING PLAN
4-5.3.2 �Â�•�•AS-BUILT DRAWING+USB�Ä�®�v�Ÿ�¼�v�°�°�„�Â�•�•�Á�¤�º�É�°�Á�­�¦�È�‹�Š�µ�œ1�•�»�—
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5-1 �¦�µ�¥�„�µ�¦�°�»�ž�„�¦�–�y�ª�´�­�—�» �Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v

�¦�µ�¥�„�µ�¦�ª�´�­�—�» �Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�˜�µ�¤�®�´�ª�…�v�°�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê�Á�ž�}�œ�Á�¡�¸�¥�Š�Â�œ�ª�š�µ�Š�ž�¦�³�„�°�•�„�µ�¦�Á�¨�º�°�„�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ �Ç  �˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�®�´�ª�…�v�°�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê�Å�—�v
�Ã�—�¥�‹�³�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�œ�¸�Ê    �Â�¨�³�‹�³�˜�v�°�Š�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡ �Â�‡�˜�˜�µ�¨�È�°�‡   �¡�¦�v�°�¤�š�´�Ê�Š
�¦�³�•�»�¦�»�u�œ  �Â�¨�³�…�œ�µ�—�…�°�Š�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ä�®�v�•�´�—�Á�‹�œ �Â�¨�³�‹�³�˜�v�°�Š�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�Ž�º�Ê�°

5-2 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤

- �°�»�ž�„�¦�–�y�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜ �®�¤�µ�¥�™�¹�Š �°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¨�·�˜�‹�µ�„�ž�¦�³�Á�š�«�š�¸�É�¦�³�•�»�Á�š�u�µ�œ�´�Ê�œ
- REGIONAL ASSEMBLY UNDER LICENSE�®�¤�µ�¥�™�¹�Š �Á�Œ�¡�µ�³�„�µ�¦�ž�¦�³�„�°�•�°�»�ž�„�¦�–�y�š�¸�É�£�¼�¤�·�£�µ�‡�œ�¸�Ê

�Ã�—�¥�Ã�¦�Š�Š�µ�œ�‹�³�˜�v�°�Š�Â�­�—�Š�Ä�•�¦�´�•�¦�°�Š�„�µ�¦�ž�¦�³�„�°�•�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�Á�—�·�¤�¤�µ�Â�­�—�Š
- REGIONAL UNDER LICENSE�®�¤�µ�¥�™�¹�Š �°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¨�·�˜�Ä�œ�£�¼�¤�·�£�µ�‡�œ�¸�Ê �Ã�—�¥�Ÿ�¼�v�…�µ�¥�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š

�Â�­�—�Š�Á�°�„�­�µ�¦�Ã�¦�Š�Š�µ�œ�š�¸�É�Ÿ�¨�·�˜�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�Ÿ�¨�·�˜�£�´�–�”�y�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�Á�—�·�¤�¤�µ�Â�­�—�Š

�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-2.1 HIGH VOLTAGE SWITCHGEAR: SF6 RING MAIN UNIT(33kV)

SCHNEIDER ELECTRIC                FRANCEor Regional Assembly Under License
ABB SWEDEN or Regional Assembly Under License
GE USA or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License

5-2.2 DRY TYPE TRANSFORMER

SGB(CHAROENCHAI) MALAYSIA or Regional Assembly Under License
SCHNEIDER ELECTRICUSA or Regional Assembly Under License
ABB EU or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
EKARAT THAILAND
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5-2.3 GENERATORSET: DIESEL ENGINE

CATERPILLAR USA or Regional Assembly Under License
CUMMINS POWER GENERATIONUK or Regional Assembly Under License
KOHLER USA or Regional Assembly Under License

5-2.4 GENERATOR SET: ALTERNATOR

CATERPILLAR USA or Regional Assembly Under License
STAMFORD UK or Regional Assembly Under License
MARATHON UK or RegionalAssembly Under License
LEROY-SOMER FRANCE or Regional Assembly Under License
KOHLER USA or Regional Assembly Under License

5-2.5 MAIN SWITCH BOARD MANUFACTURER

SCHNEIDER ELECTRIC/ ASEFATHAILAND
SIEMENS/ ESI THAILAND
ABB/ PMK THAILAND

5-2.6 LOW VOLTAGE CIRCUIT BREAKER: AIR AND MOLDED CASE CB

SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
ABB ITALY or Regional Assembly Under License

5-2.7 PANEL BOARD: MINIATURE CB

SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
ABB ITALY or Regional Assembly Under License
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5-2.8 SAFETY SWITCH & DISCONNECTING SWITCH

GE USA or Regional Assembly Under License
SIEMENS USA or Regional Assembly Under License
SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRICUSA or Regional Assembly Under License
LOVATO ITALY or Regional Assembly Under License

5-2.9 MAGNETIC CONTACTOR

SCHNEIDER ELECTRICFRANCE or RegionalAssembly Under License
AEG GERMANY or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
ABB SWITZERLANDor Regional Assembly Under License
MOELLER GERMANY or Regional Assembly Under License

5-2.10 CURRENT & POTENTIAL TRANSFORMER: LOW & HIGH VOLTAGE

MITSUBISHI JAPAN or Regional Assembly Under License
JANITZA GERMANY or Regional Assembly Under License
CROMPTON ENGLAND or Regional Assembly Under License
LUMEL ENGLAND or Regional Assembly Under License
CELSA SPAIN or Regional Assembly Under License
SACI SPAIN or Regional Assembly Under License
CIRCUTOR SPAIN or Regional Assembly Under License

5-2.11 METERING & ACCESSORIES EQUIPMENT

MITSUBISHI JAPAN or Regional Assembly Under License
CROMPTON ENGLAND or Regional Assembly Under License
CELSA SPAIN orRegional Assembly Under License
LUMEL ENGLAND or Regional Assembly Under License
JANITZA GERMANY or Regional Assembly Under License
CIRCUTOR SPAIN or Regional Assembly Under License
SACI EU or Regional Assembly Under License
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5-2.12 SWITCH, DIMMER & OUTLET

PANASONIC JAPAN or Regional Assembly Under License
BTICINO ITALY or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
�®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�°�°�„�Â�•�•�£�µ�¥�Ä�œ�„�Î�µ�®�œ�—

5-2.13 LOCAL LUMINAIRE: FLUORESCENT HOUSING

L&E THAILAND
DELIGHT THAILAND
PHILIPS THAILAND

5-2.14 LUMINAIRE(DOWN LIGHT, FLOOD LIGHT, SPECIAL LIGHT, STREET LIGHT)

MKP THAILAND
L&E THAILAND
DELIGHT THAILAND
PHILIPS THAILAND
OSRAM THAILAND
�®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�°�°�„�Â�•�•�£�µ�¥�Ä�œ�„�Î�µ�®�œ�—

5-2.15 HIGH BAY LUMINAIRE: REFLECTOR

PHILIPS NETHERLAND       or Regional Assembly Under License
L&E THAILAND
HOLOPHONE USA or Regional Assembly Under License

5-2.16 LUMINARE: LAMP(LED, FLUORESCENT,MH)

L&E THAILAND
PHILIPS THAILAND
OSRAM GERMANY            or Regional Assembly Under License
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5-2.17 CONDUIT: METAL

PANASONIC THAILAND
UI THAILAND
RSI THAILAND
BSM THAILAND

5-2.18 CABLE:  (HIGH VOLTAGE & LOW VOLTAGE)

PHELPSDODGE THAILAND
THAI YAZAKI THAILAND
BANGKOK CABLE THAILAND
CTW THAILAND

5-2.19 CABLE: FIRE RESISTANCE CABLE

STUDER                         SWITZERLANDor Regional Assembly Under License
PRYSMIAN                     TURKEY or Regional Assembly Under License
RADOX                          SWITZERLANDor Regional Assembly Under License

5-2.20 EMERGENCY LIGHT & EXIT LIGHT & CENTRAL BATTERY

CTL THAILAND
DYNO THAILAND
BRIGHTER IMPACT THAILAND
SUNNY THAILAND

5-2.21 AUTOMATIC CAPACITOR BANK

ABB SWEDEN or Regional Assembly Under License
SIEMENSEPCOS GERMANY or Regional Assembly Under License
ELECTRONICON GERMANY or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
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5-2.22 AUTOMATIC TRANSFER SWITCH(ATS)

SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
ABB ITALY or Regional Assembly Under License
ASCO FRANCE or Regional Assembly Under License

5-2.23 DISTRIBUTION BOARD MANUFACTURER

ESI THAILAND
PMK THAILAND
ASEFA THAILAND
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
ABB SWEDEN or Regional Assembly Under License

5-2.24 WIRE WAY, CABLE TRAY, CABLE LADDER

ASEFA THAILAND
UI THAILAND
BSM THAILAND
SCI THAILAND

5-2.25 TELEPHONE OUTLET
PANASONIC JAPAN or Regional Assembly Under License
COMMSCOPE USA or Regional Assembly Under License
BTICINO ITALY or Regional Assembly Under License
CLIPSAL AUSTRALIA or Regional Assembly Under License
LINK CHINA or Regional Assembly Under License



�­�u�ª�œ�š�¸�É5 E-5/7

Vendor list

REVISION ……………………………..
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC05.DATA EXIM BANK.doc

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-2.26 TELEPHONE TERMINAL

3M                                          USA or Regional Assembly Under License
KRONE                                    GERMANYor Regional Assembly Under License
QUANTE                                  GERMANYor Regional Assembly Under License
POUYET                                   FRANCEor Regional Assembly Under License

5-2.27 FIRE ALARM SYSTEM(FULLY-ADDRESSIBLE)

JOHNSON CONTROL USA or Regional Assembly Under License
NOTIFIER USA orRegional Assembly Under License
EDWARD(EST) USA or Regional Assembly Under License
HONEYWELL USA or Regional Assembly Under License
SIMPLEX USA or Regional Assembly Under License

5-2.28 MATV(IPTV)

HIRSCHMANN GERMANY or Regional Assembly Under License
TELEVES SPAIN or Regional Assembly Under License
WISI GERMANY or Regional Assembly Under License
FRACCARO ITALY or Regional Assembly Under License

5-2.29 PUBLIC ADDRESS SYSTEM(�Ä�®�v�Á�•�º�É�°�¤�˜�u�°�Á�…�v�µ�„�´�•�¦�³�•�•�­�u�ª�œ�„�¨�µ�Š�Å�—�v)

BOSCH GERMANY or Regional Assembly Under License
DYNACORD USA or Regional Assembly Under License
CROWN USA or Regional Assembly Under License
TOA JAPAN or Regional Assembly Under License
JBL USA or Regional Assembly Under License
EV USA or Regional Assembly Under License
QSC USA or Regional Assembly Under License
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5-2.30 FIRE STOP AND FIRE BARRIER, FIRE WALL

ABESCO UK or Regional Assembly Under License
3M USA or Regional Assembly Under License
KBS GERMANY or Regional Assembly Under License
NELSON USA or Regional Assembly Under License
SIGNUM GERMANY            or Regional Assembly Under License
HILTI AUSTRIA or Regional Assembly Under License

5-2.31 TELEPHONE & COMMUNICATION & COMPUTER CABLE

COMMSCOPE USA or Regional Assembly Under License
BELDEN USA or Regional AssemblyUnder License
AVAYA USA or Regional Assembly Under License
LINK USA or Regional Assembly Under License

5-2.32 LED DRIVER(THDi�Å�¤�u�Á�„�·�œ 15%)

L&E THAILAND
PHILIPS THAILAND
OSRAM THAILAND
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

5-2.33 IPCCTV(�Ä�®�v�Á�•�º�É�°�¤�˜�u�°�Á�…�v�µ�„�´�•�¦�³�•�•�­�u�ª�œ�„�¨�µ�Š�Å�—�v)

SIQURA NETHERLANDor Regional Assembly Under License
BOSCH NETHERLANDor Regional Assembly Under License
PELCO USA or Regional Assembly Under License
AXIS USA or Regional Assembly Under License
AVIGILON CANADA or Regional Assembly Under License
GE USA or Regional Assembly Under License
HIKVISION CHINA or Regional Assembly Under License
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5-2.34 SECURITY & ACCESSCONTROL SYSTEM(�Ä�®�v�Á�•�º�É�°�¤�˜�u�°�Á�…�v�µ�„�´�•�¦�³�•�•�­�u�ª�œ�„�¨�µ�Š�Å�—�v)

BOSCH NETHERLANDor Regional Assembly Under License
JOHNSON CONTROLSUSA or Regional Assembly Under License
DOOR GUARD USA or Regional Assembly Under License
GE USA or Regional Assembly Under License
CHUBB USA or RegionalAssembly Under License
HIKVISION CHINA or Regional Assembly Under License

5-2.35 LIGHTING CONTROL SYSTEM

ABB SWEDEN or Regional Assembly Under License
SCHNEIDER ELECTRICGERMANY or Regional Assembly Under License
PHILIPS NETHERLANDor Regional Assembly Under License

5-2.36 BUILDING AUTOMATION SYSTEM

TRANE USA or Regional Assembly Under License
TRIDIUM USA or Regional Assembly Under License
JOHNSON CONTROLSUSA or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License

5-2.37 DIGITAL METER

LOVATO ITALY or Regional Assembly Under License
JANITZA GERMANY or Regional Assembly Under License
SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
CIRCUTOR SPAIN or Regional Assembly Under License
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5-2.38 BUSDUCT & PLUG IN BUS DUCT

SCHNEIDER ELECTRICUSA or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
POWERDUCT MALAYSIA or Regional Assembly Under License
EAE TURKEY or Regional Assembly Under License

5-2.39 IP PABX

ALCATEL AUSTRALIA or Regional Assembly Under License
NEC JAPAN or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
ERICSSON SWEDEN or Regional Assembly Under License
FUJITSU JAPAN or Regional Assembly Under License
PANASONIC JAPAN or Regional Assembly Under License

5-2.40 PARKING MANAGEMENT SYSTEM

INFINITE THAILAND
AMANO THAILAND
CREATIVE THAILAND
FORWARD THAILAND
HIKVISION CHINA or Regional Assembly Under License

5-2.41 EV CHARGER

ABB ITALY or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
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5-2.42 ISOLATION POWER SYSTEM

STARK STROM UK or Regional Assembly Under License
SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRICUSA or Regional Assembly Under License
BENDER CANADA or Regional Assembly Under License

5-2.43 UPS BATTERY

SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
SAMSUNG SOUTH KOREAor Regional Assembly Under License
LG SOUTH KOREAor Regional Assembly Under License
C&D USA or Regional Assembly Under License
EXIDE GERMANY, EUor Regional Assembly Under License
FIAMM ITALY or Regional Assembly Under License
HOPPECKE GERMANY or Regional Assembly Under License

5-2.44 NURSE CALL

BITCARE SINGAPOREor Regional Assembly Under License
AIPHONE JAPAN or Regional Assembly Under License
AUSTCO AUSTRIA              or Regional Assembly Under License
SHRACK SECONET AUSTRIA              or Regional Assembly Under License
JERON AUSTRIA              or Regional Assembly Under License
CARECOM JAPAN or Regional Assembly Under License

5-2.45 SURGE PROTECTION DEVICE

MCG USA or Regional Assembly Under License
SOCOMEC                               GERMANYor Regional Assembly Under License
PHOENIX CONTACT GERMANY or Regional Assembly Under License
DEHN GERMANY or Regional Assembly Under License
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5-2.46 UPS

EATON FINLAND or Regional Assembly Under License
VERTIV USA or Regional Assembly Under License
SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
RIELLO ITALY or Regional Assembly Under License

5-2.47DATA & COMMUNICATION CABLE(COMPUTER CABLE/TWISTED PAIRS
W/SHEILD CABLE)

COMMSCOPE USA or Regional Assembly Under License
BELDEN USA or Regional Assembly Under License
AVAYA USA or Regional Assembly Under License
LINK USA or Regional Assembly Under License

5-2.48 LIGHTNING PROTECTION SYSTEM(FARADAY)

UI THAILAND
CADWELD THAILAND
KUMWELL THAILAND
ERICO THAILAND

5-2.49CONDUIT FITTING

SC THAILAND
SCC THAILAND
SEC THAILAND
UI THAILAND
STEEL CITY THAILAND
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5-2.50EXPLOSIONPROOF EQUIPMENT

CROUSE HINDS USA or Regional Assembly Under License
HUBBELL USA or Regional Assembly Under License
GE USA or Regional Assembly Under License
EYE JAPAN or Regional Assembly Under License
PHILIPS NETHERLANDor Regional Assembly Under License
ABB GERMANY or Regional Assembly Under Lice
(SERVER ROOM)

5-2.50POWER DISTRIBUTION UNIT(PDU)

VERTIV USA or Regional Assembly Under License
ABLEREX TAIWAN or Regional Assembly Under License
SCHNEIDER ELECTRICALFRANCE or Regional Assembly Under License
ASEFA THAILAND or Regional Assembly Under License
PMK THAILAND or Regional Assembly Under License
ESI THAILAND or Regional Assembly Under License

5-2.51AIR SAMPLING SMOKE DETECTOR(ASD)

VESDA AUSTRALIA or Regional Assembly Under License
SECURITON SWITZERLANDor Regional Assembly Under License
KIDDE USA or Regional Assembly Under License
HONEYWELL USA or Regional Assembly Under License
AIR SENSE ENGLAND or Regional Assembly Under License

5-2.52WATER LEAK DETECTOR

VERTIV USA or Regional Assembly Under License
TTK FRANCE or Regional Assembly Under License

AQUA ALARM UK or Regional Assembly Under License
ELSA SINGAPOREor Regional Assembly Under License



�­�u�ª�œ�š�¸�É5 E-5/14

Vendor list

REVISION ……………………………..
I:\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC05.DATA EXIM BANK.doc

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-2.53CABLE BASKET

CABLOFIL FRANCE or Regional Assembly Under License
FURUKAWA JAPAN or Regional Assembly Under License
BASOR SPAIN or Regional Assembly Under License

5-2.54UPS

EATON FINLAND orRegional Assembly Under License
VERTIV USA or Regional Assembly Under License
SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
RIELLO ITALY or Regional Assembly Under License

5-2.55UPS BATTERY

SCHNEIDER ELECTRICFRANCE or Regional Assembly Under License
SAMSUNG SOUTH KOREAor Regional Assembly Under License
LG SOUTH KOREAor Regional Assembly Under License
C&D USA or Regional Assembly Under License
EXIDE GERMANY, EUor Regional Assembly Under License
FIAMM ITALY or Regional Assembly Under License
HOPPECKE GERMANY or Regional Assembly Under License
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�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�„�´�œ�¥�µ�¥�œ2568

MITR TECHNICAL CONSULTANT CO., LTD.
1168/8 12th FLOOR, LUMPINI TOWER BUILDING, RAMA IV RD., THUNGMAHAMEK,
SATHORN,  BANGKOK 10120, THAILAND. TEL : 0-2679-9079-84 FAX  : 0-2679-9085

Email :mitr_dd@mitr.com; http://www.mitr.com
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�­�µ�¦�•�´�•

�®�´�ª�…�v�° �Á�¦�º�É�°�Š �®�œ�v�µ

�­�u�ª�œ�š�¸�É1 �¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž(GENERAL SPECIFICATION)ME-1/1- ME-1/17

�­�u�ª�œ�š�¸�É2 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ(SCOPE OF WORK) ME-2/1–ME-2/5

�­�u�ª�œ�š�¸�É3 �¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

3-1 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œME-3-1/1- ME-3-1/7
(SPLIT TYPE AIR CONDITIONER)

3-2 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•VARIABLE REFRIGERANT FLOWME-3-2/1- ME-3-2/7
(VRF)

3-3 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« ME-3-3/1–ME-3-3/4

3-4 �š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y(PIPING AND ACCESSORIES)ME-3-4/1–ME-3-4/3

3-5 �„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�œ�Ê�Î�µ(PIPING INSTALLATION) ME-3-5/1–ME-5-5/4

3-6 �Œ�œ�ª�œ�®�»�v�¤�š�u�°�œ�Ê�Î�µ ME-3-6/1

3-7 �„�µ�¦�š�µ�­�¸ ME-3-7/1- ME-3-7/2

3-8 �š�u�°�¨�¤ ME-3-8/1- ME-3-8/8

3-9 FIRE DAMPER FIRE STOP�Â�¨�³FIRE BARRIER ME-3-9/1

3-10 �¦�³�•�•�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«ME-3-10/1 - ME-3-10/8

�­�u�ª�œ�š�¸�É4 �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Â�¨�³ACCEPTANCE ME-4/1 –ME-4/6
TESTING

�­�u�ª�œ�š�¸�É5 �¦�µ�¥�„�µ�¦�°�»�ž�„�¦�–�y�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�vME-5/1 –ME-5/15
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1. �¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž(GENERAL SPECIFICATION)

1-1 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤(DEFINITION)

1-1.1 "�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š" �®�¤�µ�¥�™�¹�Š�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�š�¸�É�Å�—�v�¨�Š�œ�µ�¤�Ä�œ�­�´�•�•�µ

1-1.2 "�ª�·�«�ª�„�¦" �®�¤�µ�¥�™�¹�Š�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•�®�¦�º�°�ª�·�«�ª�„�¦�Ÿ�¼�v�š�¸�É�Å�—�v�¦�´�•�¤�°�•�°�Î�µ�œ�µ�‹�Ä�œ�„�µ�¦
�—�¼�Â�¨�Š�µ�œ�°�°�„�Â�•�•�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

1-1.3 "�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ" �®�¤�µ�¥�™�¹�Š�ª�·�«�ª�„�¦�®�¦�º�°�œ�µ�¥�•�u�µ�Š�Ÿ�¼�v�š�¸�É�Å�—�v�¦�´�•�¤�°�•�°�Î�µ�œ�µ�‹�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�Ä�®�v�š�Î�µ�®�œ�v�µ�š�¸�É�‡�ª�•�‡�»�¤�„�µ�¦�—�Î�µ�Á�œ�·�œ�Š�µ�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—

1-1.4 "�Ÿ�¼�v�¦�´�•�‹�v�µ�Š" �®�¤�µ�¥�™�¹�Š�œ�·�˜�·�•�»�‡�‡�¨�Â�¨�³�˜�´�ª�Â�š�œ�®�¦�º�°�¨�¼�„�‹�v�µ�Š�…�°�Š�œ�·�˜�·�•�»�‡�‡�¨�š�¸�É�¨�Š�œ�µ�¤
�Á�ž�}�œ�‡�¼�u�­�´�•�•�µ�„�´�•�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

1-1.5 "�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ" �®�¤�µ�¥�™�¹�Š�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�®�¤�—�š�¸�É�Ä�•�v�ž�¦�³�„�°�•�Ä�œ
�„�µ�¦�š�Î�µ�­�´�•�•�µ�ª�u�µ�‹�v�µ�Š�¦�ª�¤�š�´�Ê�Š�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�¸�É�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�„�v�Å�…�Â�¨�³/
�®�¦�º�°�Á�¡�·�É�¤�Á�˜�·�¤�Ã�—�¥�Ÿ�u�µ�œ�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�v�ª

1-1.6 "�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—" �®�¤�µ�¥�™�¹�Š�…�v�°�‡�ª�µ�¤�š�¸�É�Ä�•�v�„�Î�µ�®�œ�—�Â�¨�³�‡�ª�•�‡�»�¤�Š�µ�œ�˜�·�—�˜�´�Ê�Š
�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�ª�·�›�¸�„�µ�¦�š�Î�µ�Š�µ�œ� �m�¤�º�°�„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�…�v�°�˜�„�¨�Š�˜�u�µ�Š�Ç�š�¸�É�Á�„�¸�É�¥�ª�„�´�•
�Š�µ�œ�˜�·�—�˜�´�Ê�Š�š�¸�É�¤�¸�ž�¦�µ�„�‘�®�¦�º�°�Å�¤�u�¤�¸�ž�¦�µ�„�‘�Ä�œ�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�­�´�•�•�µ�œ�¸�Ê

1-1.7 "�„�µ�¦�°�œ�»�¤�´�˜�·" �®�¤�µ�¥�™�¹�Š�„�µ�¦�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�®�¦�º�°
�Ÿ�¼�v�¤�¸�°�Î�µ�œ�µ�‹�®�œ�v�µ�š�¸�É�Ä�œ�„�µ�¦�°�œ�»�¤�´�˜�·

1-2 �…�°�•�Á�…�˜�…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—(SCOPE OF SPECIFICATION)

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�˜�·�—�˜�´�Ê�Š�š�—�­�°�•�Â�¨�³�˜�¦�ª�‹�¦�´�•�ª�´�­�—�»�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�„�µ�¦�•�¦�·�„�µ�¦
�—�¼�Â�¨�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�Î�µ�œ�ª�¥�‡�ª�µ�¤�­�³�—�ª�„�°�º�É�œ�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�®�v
�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�—�´�Š�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�ž�¦�³�„�°�•
�­�´�•�•�µ�Â�¨�³/�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—(SPECIFICATION)�œ�¸�Ê�š�»�„�ž�¦�³�„�µ�¦�Á�¡�º�É�°�Ä�®�v�Š�µ�œ
�­�Î�µ�Á�¦�È�‹�¨�»�¨�u�ª�Š�˜�µ�¤�‡�ª�µ�¤�ž�¦�³�­�Š�‡�y�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�¥�u�µ�Š�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�Ä�œ�„�¦�–�¸�š�¸�É�…�v�°�‡�ª�µ�¤�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�¤�¸�…�v�°�…�´�—�Â�¥�v�Š�„�´�œ�Â�¨�³�®�¦�º�°�Â�˜�„�˜�u�µ�Š�Å�ž�‹�µ�„



�­�u�ª�œ�š�¸�É1 ME-1/2

�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC01-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT
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�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�‹�v�Š�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�Ä�®�v�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
�š�¦�µ�•�Ä�œ�š�´�œ�š�¸�Ã�—�¥�¦�³�•�»�…�v�°�…�´�—�Â�¥�v�Š�®�¦�º�°�…�v�°�Â�˜�„�˜�u�µ�Š�Ä�®�v�Á�ž�}�œ�š�¸�É�•�´�—�Á�‹�œ�Â�¨�³�Ä�®�v�™�º�°�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥
�…�°�Š�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�—�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ
�®�µ�„�„�¦�³�š�Î�µ�Å�ž�Ÿ�·�—�‹�µ�„�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦

1-3 �Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ

�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�‹�v�µ�Š�Á�®�¤�µ�Á�ž�}�œ�Á�¡�¸�¥�Š�Â�Ÿ�œ�Ÿ�´�Š�Â�¨�³�®�¨�´�„�„�µ�¦�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�˜�µ�¤
�‡�ª�µ�¤�ž�¦�³�­�Š�‡�y�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�š�u�µ�œ�´�Ê�œ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�­�°�•�„�´�•�Â�•�•
�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�•�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�Â�•�•�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�ž�¦�³�„�°�•�„�´�œ�Å�ž�—�v�ª�¥
�„�¦�–�¸�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Â�„�v�Å�…�ž�¦�´�•�ž�¦�»�Š�Š�µ�œ�•�µ�Š�­�u�ª�œ�‹�µ�„�Â�•�•�Á�—�·�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Á�¡�º�É�°�Ä�®�v�„�µ�¦�˜�·�—�˜�´�Ê�Š
�Š�µ�œ�¦�³�•�•�™�¼�„�˜�v�°�Š�Å�—�v�‡�»�–�£�µ�¡�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�Á�¡�º�É�°�„�µ�¦�…�°�°�œ�»�¤�´�˜�·
�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„�ª�·�«�ª�„�¦�„�u�°�œ�„�µ�¦�Â�„�v�Å�…�Â�¨�³�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥
�Á�¡�·�É�¤�Á�˜�·�¤

1-4 �¤�µ�˜�¦�“�µ�œ�Â�¨�³�…�v�°�•�´�Š�‡�´�•(STANDARD AND CODE)
�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Â�¨�³�…�v�°�•�´�Š�‡�´�•�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
1-4.1 ASHRAE- AMERICAN  SOCIETY  OF  HEATING,

REFRIGERATING,  AND  AIR CONDITIONING
ENGINEER

1-4.2 AMCA - AIR  MOVEMENT  AND  CONTROL ASSOCIATION
1-4.3 ASTM - AMERICAN SOCIETY OF TESTING MATERIALS
1-4.4 AHRI - AIR  CONDITIONING  AND  REFRIGERATION

INSTITUTE
1-4.5 ASA - AMERICAN STANDARD ASSOCIATION
1-4.6 ASME - AMERICAN SOCIETY OF MECHANICALENGINEER
1-4.7 API - AMERICAN PETROLIUM INSTITUTE
1-4.8 JIS - JAPANESE INDUSTRIAL STANDARD
1-4.9 MSS - MATERIAL STANDARD SOCIETY
1-4.10 MEA - METROPOLITAN  ELECTRICITY  AUTHORITY
1-4.11 NEC - NATIONAL ELECTRIC CODE
1-4.12 NEMA - NATIONAL  ELECTRICAL  MANUFACTURERS

ASSOCIATION
1-4.13 SMACNA- SHEET  METAL  AND  AIR  CONDITIONING

CONTRACTORS  NATIONAL  ASSOCIATION
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1-4.14 TIS (�¤�°�„.) - THAI INDUSTRIAL STANDARD
1-4.15 UL - UNDERWRITERS' LABORATORIES
1-4.16 �„�‘�„�¦�³�š�¦�ª�Š�Œ�•�´�•�š�¸�É33 (�¡.�«. 2535)�°�°�„�˜�µ�¤�‡�ª�µ�¤�Ä�œ�¡�¦�³�¦�µ�•�•�´�•�•�´�˜�·

�‡�ª�•�‡�»�¤�°�µ�‡�µ�¦�¡.�«. 2522
1-4.17 �„�‘�„�¦�³�š�¦�ª�Š�Œ�•�´�•�š�¸�É55 (�¡.�«. 2543)�°�°�„�˜�µ�¤�‡�ª�µ�¤�Ä�œ�¡�¦�³�¦�µ�•�•�´�•�•�´�˜�·

�‡�ª�•�‡�»�¤�°�µ�‡�µ�¦�¡.�«. 2522
1-4.18 �°�º�É�œ�Ç�š�¸�É�¦�³�•�»

1-5 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y(MATERIALS AND EQUIPMENT)

1-5.1 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�œ�¸�Ê�‹�³�˜�v�°�Š�Å�—�v�¤�µ�˜�¦�“�µ�œ�˜�µ�¤�š�¸�É�Å�—�v�¦�³�•�»�Å�ª�v�Ä�œ
�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�Â�¨�³�Ÿ�¨�·�˜�‹�µ�„�Ã�¦�Š�Š�µ�œ�š�¸�É�¤�¸�•�º�É�°�Á�­�¸�¥�Š�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�…�°�Š�ª�·�«�ª�„�¦

1-5.2 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�Š�µ�œ�˜�·�—�˜�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�¤�¸�‡�»�–�£�µ�¡�—�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�š�Î�µ�Š�µ�œ
�Â�¨�³�°�µ�¥�»�„�µ�¦�Ä�•�v�Š�µ�œ�­�¼�Š�ª�´�­�—�»�š�¸�É�Ä�•�v�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ä�®�¤�u�Å�¤�u�Á�‡�¥�Ä�•�v�Š�µ�œ�®�¦�º�°�™�¼�„
�¦�³�Š�´�•�„�µ�¦�Ä�•�v�‹�µ�„�®�œ�u�ª�¥�Š�µ�œ�°�º�É�œ�¤�µ�„�u�°�œ�Â�¨�³�Å�¤�u�¤�¸�„�µ�¦�•�Î�µ�¦�»�—�•�„�¡�¦�u�°�Š�Ä�—�Ç�Ã�—�¥�Á�Œ�¡�µ�³
�°�¥�u�µ�Š�¥�·�É�Š�‹�³�˜�v�°�Š�Å�¤�u�¤�¸�‡�»�–�£�µ�¡�˜�É�Î�µ�„�ª�u�µ�š�¸�É�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�„�¦�–�¸�š�¸�É�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�•�Î�µ�¦�»�—
�®�¦�º�°�Á�­�¸�¥�®�µ�¥�Ž�¹�É�Š�Á�ž�}�œ�Ÿ�¨�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�®�¦�º�°�š�—�­�°�•�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦
�Ž�u�°�¤�Â�Ž�¤�®�¦�º�°�Á�ž�¨�¸�É�¥�œ�Ä�®�¤�u�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Ä�•�v�Š�µ�œ�Å�—�v

1-5.3 �Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š
�¦�³�•�»�•�º�É�°�Ÿ�¼�v�Ÿ�¨�·�˜, �ž�¦�³�Á�š�«�š�¸�É�Ÿ�¨�·�˜, �•�º�É�°�š�µ�Š�„�µ�¦�‡�v�µ�Â�¨�³�Â�‡�˜�˜�µ�¨�È�°�‡�°�v�µ�Š�°�·�Š�Ã�—�¥�¦�³�•�»,�¦�»�u�œ,
�…�œ�µ�—�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡�Ä�®�v�•�´�—�Á�‹�œ�Ž�¹�É�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Ã�—�¥�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�£�µ�¥�Ä�˜�v
�Á�Š�º�É�°�œ�Å�…�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�„�Î�µ�®�œ�—�•�º�É�°�…�°�Š�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�˜�´�Ê�Š�Â�˜�u�­�°�Š�•�º�É�°
�…�¹�Ê�œ�Å�ž�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ä�•�v�°�¥�u�µ�Š�Ä�—�°�¥�u�µ�Š�®�œ�¹�É�Š�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Å�—�v

1-5.4 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•�Â�¨�³�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�œ�Î�µ�¤�µ�Ä�•�v
�‹�³�˜�v�°�Š�­�u�Š�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Â�‡�˜�˜�µ�¨�È�°�‡�¡�¦�v�°�¤�š�´�Ê�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�‡�»�–�­�¤�•�´�˜�·
�š�¸�É�­�¤�•�¼�¦�–�y�Ä�®�v�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�„�u�°�œ�œ�Î�µ�Å�ž�­�´�É�Š�Ž�º�Ê�°�®�¦�º�°�Ä�•�v�Š�µ�œ
�™�v�µ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�´�É�Š�Ž�º�Ê�°�Â�¨�³/ �®�¦�º�°�œ�Î�µ�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�Å�ž�Ä�•�v�Š�µ�œ�Ã�—�¥�¤�·�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•
�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª�ž�¦�µ�„�’�ª�u�µ�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ç�Å�¤�u�™�¼�„�˜�v�°�Š�˜�µ�¤�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�¦�º�Ê�°�™�°�œ�Á�¡�º�É�°�Á�ž�¨�¸�É�¥�œ�ª�´�­�—�»�®�¦�º�°
�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Á�°�Š�š�´�Ê�Š�œ�¸�Ê�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�š�¸�É�Ÿ�u�µ�œ�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦
�Â�¨�v�ª�‹�³�Ä�•�v�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�­�Î�µ�®�¦�´�•�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�‹�³�˜�·�—�˜�´�Ê�Š�˜�u�°�Å�ž
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-5.5 �…�v�°�„�Î�µ�®�œ�—�¦�µ�¥�¨�³�Á�°�¸�¥�—�®�¦�º�°�Â�•�•�š�¸�É�Á�…�¸�¥�œ�Å�ª�v�š�¸�É�Å�¤�u�Å�—�v�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�ª�´�­�—�»
�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�•�œ�·�—�®�¦�º�°�Â�­�—�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�˜�u�°�¥�u�µ�Š�Ä�—�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�‡�Î�µ�œ�¹�Š�™�¹�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Â�˜�u�¨�³�•�·�Ê�œ�œ�´�Ê�œ�Ç�Ä�®�v
�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�Ä�—�Ç�„�È�˜�µ�¤�š�¸�É�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�Â�˜�u�Å�¤�u�Å�—�v�„�Î�µ�®�œ�—�®�¦�º�°
�•�¸�Ê�•�u�Š�Å�ª�v�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�¨�³�Å�¤�u�Å�—�v�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�™�v�µ�‹�Î�µ�Á�ž�}�œ�š�¸�É�‹�³�˜�v�°�Š�Ä�•�v�Á�¡�º�É�°�Ä�®�v�Š�µ�œ
�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�™�¼�„�˜�v�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�°�°�„�Â�•�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�¤�µ�Ä�®�v
�Ã�—�¥�˜�¨�°�—

1-5.6 �Á�‡�¦�º�É�°�Š�¤�º�° �Á�‡�¦�º�É�°�Š�Ä�•�v�Â�¨�³�Á�‡�¦�º�É�°�Š�•�u�ª�¥�Ÿ�u�°�œ�Â�¦�Š �š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µ�¤�µ�Ä�•�v�Ä�œ�Š�µ�œ�œ�¸�Ê �˜�v�°�Š�¤�¸
�ž�¦�³�­�·�š�›�·�£�µ�¡ �‡�ª�µ�¤�ž�¨�°�—�£�´�¥ �Â�¨�³�Á�ž�}�œ�•�œ�·�—�š�¸�É�Á�®�¤�µ�³�­�¤�¦�ª�¤�š�´�Ê�Š�˜�v�°�Š�¤�¸�‹�Î�µ�œ�ª�œ�Á�¡�¸�¥�Š�¡�°
�„�´�•�ž�¦�·�¤�µ�–�Š�µ�œ �š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š �Â�¨�³/�®�¦�º�° �Ÿ�¼�v�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�¤�°�•�®�¤�µ�¥�¤�¸�­�·�š�›�·�Í�š�¸�É�‹�³�…�°�Ä�®�v
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š �®�¦�º�° �Á�¡�·�É�¤�Á�˜�·�¤ �‹�Î�µ�œ�ª�œ�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�„�µ�¦�Ä�•�v�Š�µ�œ

1-5.7 �‡�»�–�£�µ�¡� �m�¤�º�°
�„. �ª�´�­�—�»�°�»�ž�„�¦�–�y�š�»�„�•�œ�·�—�‹�³�˜�v�°�Š�Ÿ�¨�·�˜�—�v�ª�¥�‡�ª�µ�¤�ž�¦�³�–�¸�˜�Â�¨�³�Ä�•�v�¤�µ�˜�¦�“�µ�œ�„�µ�¦�Ÿ�¨�·�˜�­�¼�Š

�…. �Á�®�¨�È�„�Â�Ÿ�u�œ�Â�¨�³�Á�®�¨�È�„�¦�¼�ž�˜�´�—
�Á�®�¨�È�„�Â�Ÿ�u�œ�Â�¨�³�Á�®�¨�È�„�¦�¼�ž�˜�´�—�‹�³�˜�v�°�Š�¤�¸�‡�ª�µ�¤�Á�¦�¸�¥�•�Â�¨�³�˜�¦�Š�™�v�µ�®�µ�„�‹�³�˜�´�—�˜�v�°�Š
�Ä�®�v�˜�¦�Š�‹�³�˜�v�°�Š�®�¨�¸�„�Á�¨�¸�É�¥�Š�„�µ�¦�Ä�•�v�‡�v�°�œ�š�»�•�Ä�®�v�¤�µ�„�š�¸�É�­�»�—�®�¨�´�Š�‹�µ�„�š�¸�É�˜�´�—�•�·�Ê�œ�Š�µ�œ
�Á�®�¨�È�„�Â�¨�v�ª�ž�¨�µ�¥�š�¸�É�™�¼�„�˜�´�—�‹�³�˜�v�°�Š�°�¥�¼�u�Ä�œ�­�£�µ�¡�Á�„�¨�¸�Ê�¥�Š�Â�¨�³�­�³�°�µ�—�ž�¦�µ�«�‹�µ�„�¦�°�¥
�…�¦�»�…�¦�³�Ä�œ�„�¦�–�¸�š�¸�É�Á�ž�}�œ�•�·�Ê�œ�­�u�ª�œ�š�¸�É�¤�¸�…�œ�µ�—�Ä�®�•�u�‹�Î�µ�Á�ž�}�œ�š�¸�É�‹�³�˜�v�°�Š�˜�´�—�—�v�ª�¥�Å�¢�Â�„�w�­
�‹�³�˜�v�°�Š�‡�Î�µ�œ�¹�Š�™�¹�Š�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�Å�—�v�Â�¨�³�­�u�ª�œ�ž�¨�µ�¥�š�¸�É�˜�´�—�˜�v�°�Š�š�Î�µ
�‡�ª�µ�¤�­�³�°�µ�—�®�¦�º�°�Á�‹�¸�¥�¦�Ä�®�v�Á�¦�¸�¥�•

�‡. �„�µ�¦�Á�•�º�É�°�¤�Ã�¨�®�³(Welding)
�…�•�ª�œ�„�µ�¦�Á�•�º�É�°�¤�Ã�¨�®�³�‹�³�˜�v�°�Š�Á�•�º�É�°�¤�˜�·�—�˜�¨�°�—�Ÿ�·�ª�®�œ�v�µ�…�°�Š�¦�°�¥�˜�u�°�Ã�—�¥�ž�¦�µ�«�‹�µ�„
�‹�»�—�•�„�¡�¦�u�°�Š�š�´�Ê�Š�£�µ�¥�Ä�œ�Â�¨�³�£�µ�¥�œ�°�„�ž�¨�µ�¥�š�¸�É�‹�³�œ�Î�µ�¤�µ�˜�u�°�Á�•�º�É�°�¤�‹�³�˜�v�°�Š�Á�˜�¦�¸�¥�¤�Ä�®�v
�Á�®�¤�µ�³�­�¤�¨�³�Á�°�¸�¥�—�Â�¨�³�¤�¸�Ÿ�·�ª�®�œ�v�µ�š�¸�É�­�³�°�µ�—�Á�¡�¸�¥�Š�¡�°�Ä�œ�„�µ�¦�„�u�°�­�¦�v�µ�Š�ª�·�›�¸�„�µ�¦�Á�•�º�É�°�¤
�Ã�¨�®�³�Â�¨�³�Ÿ�¼�v�Á�•�º�É�°�¤�‹�³�˜�v�°�Š�¤�¸�„�µ�¦�š�—�­�°�•�Â�¨�³�Å�—�v�ž�¦�³�„�µ�«�œ�¸�¥�•�´�˜�¦�‹�µ�„�­�™�µ�•�´�œ� �m�¤�º�°
�Â�¦�Š�Š�µ�œ

1-6 �„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—

1-6.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�­�°�•�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�˜�u�µ�Š�Ç�‹�œ�Â�œ�u�Ä�‹�ª�u�µ�Á�…�v�µ�Ä�‹
�™�¹�Š�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�Á�Š�º�É�°�œ�Å�…�˜�u�µ�Š�Ç�°�¥�u�µ�Š�•�´�—�Á�‹�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-6.2 �Á�¤�º�É�°�¤�¸�…�v�°�­�Š�­�´�¥�…�´�—�Â�¥�v�Š�¦�³�®�ª�u�µ�Š�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�®�¦�º�°�…�v�°�­�Š�­�´�¥
�®�¦�º�°�…�v�°�Ÿ�·�—�¡�¨�µ�—�Á�„�¸�É�¥�ª�„�´�•�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�˜�u�µ�Š�Ç�Ä�®�v�­�°�•�™�µ�¤
�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ã�—�¥�˜�¦�Š�Â�¨�³�„�µ�¦�˜�¸�‡�ª�µ�¤�Ä�œ�…�v�°�…�´�—�Â�¥�v�Š�Ä�—�Ç�Ä�®�v�˜�¸�‡�ª�µ�¤�Å�ž�Ä�œ
�Â�œ�ª�š�µ�Š�š�¸�É�—�¸�„�ª�u�µ�™�¼�„�˜�v�°�Š�„�ª�u�µ�„�µ�¦�Ä�•�v�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸�„�ª�u�µ�Â�¨�³�‡�¦�•�™�v�ª�œ�„�ª�u�µ

1-6.3 �„�µ�¦�‡�¨�µ�—�Á�‡�¨�º�É�°�œ�„�µ�¦�˜�„�®�¨�u�œ�®�¦�º�°�‡�ª�µ�¤�Ÿ�·�—�¡�¨�µ�—�°�º�É�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�Â�•�•�Â�ž�¨�œ
�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�‹�³�˜�v�°�Š�™�º�°�ª�u�µ�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�‹�³
�˜�·�—�˜�u�°�­�°�•�™�µ�¤�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•�Á�¡�º�É�°�•�¸�Ê�Â�‹�Š�Â�„�v�Å�…�Â�•�•�Â�ž�¨�œ�Ä�®�v�™�¼�„�˜�v�°�Š�„�u�°�œ�š�¸�É�‹�³
�¨�Š�¤�º�°�š�Î�µ�„�µ�¦�„�u�°�­�¦�v�µ�Š�®�¦�º�°�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«
�š�´�Ê�Š�œ�¸�Ê�®�µ�„�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�ž�¦�´�•�ž�¦�»�Š�Š�µ�œ�•�µ�Š�­�u�ª�œ�‹�µ�„�Â�•�•�š�¸�É�Å�—�v�Â�­�—�Š�Å�ª�v�Ã�—�¥�š�¸�É�Á�®�È�œ�ª�u�µ�Á�ž�}�œ
�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�š�¸�É�‹�³�š�Î�µ�Ä�®�v�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�™�¼�„�˜�v�°�Š�Å�—�v�‡�»�–�£�µ�¡�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦
�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤

1-6.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�«�¹�„�¬�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�µ�„�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�¨�³
�Ã�‡�¦�Š�­�¦�v�µ�Š�¡�¦�v�°�¤�Ç�„�´�œ�Å�ž�„�´�•�Â�•�•�š�µ�Š�ª�·�«�ª�„�¦�¦�¤�Á�‡�¦�º�É�°�Š�„� (̈�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³
�¦�³�•�µ�¥�°�µ�„�µ�«�Â�¨�³�­�»�…�µ�£�·�•�µ�¨) �Â�¨�³�¦�³�•�•�Å�¢�¢�q�µ�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�­�¤�°

1-7 �Â�Ÿ�œ�Š�µ�œ�Â�¨�³�¦�µ�¥�Š�µ�œ�‡�ª�µ�¤�‡�º�•�®�œ�v�µ�…�°�Š�Š�µ�œ
(WORKING SCHEDULE AND PROGRESS REPORT)
1-7.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�„�Î�µ�®�œ�—�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¦�³�„�°�•�„�µ�¦�ž�¦�³�­�µ�œ�Š�µ�œ

�š�´�Ê�Š�š�µ�Š�—�v�µ�œ�•�u�µ�Š�„�µ�¦�…�œ�­�u�Š�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�Â�¨�v�ª�Á�­�¦�È�‹�Â�˜�u�¨�³�…�´�Ê�œ�˜�°�œ�Á�¡�º�É�°
�ž�q�°�Š�„�´�œ�°�»�ž�­�¦�¦�‡�Â�¨�³�‡�ª�µ�¤�¨�u�µ�•�v�µ�˜�u�µ�Š�Ç�°�´�œ�°�µ�‹�Á�ž�}�œ�Ÿ�¨�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�˜�u�°�„�µ�¦
�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�…�°�Š�Š�µ�œ�š�´�Ê�Š�®�¤�—�­�u�Š�˜�u�°�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�ž�}�œ
�¦�³�¥�³�Ç�„�µ�¦�‹�´�—�š�Î�µ�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�œ�¸�Ê�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�ž�¦�´�•�ž�¦�»�Š�Ä�®�v�š�´�œ�­�¤�´�¥�­�°�—�‡�¨�v�°�Š
�„�´�•�Â�Ÿ�œ�Š�µ�œ�„�u�°�­�¦�v�µ�Š�°�¥�¼�u�Á�­�¤�°

1-7.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�Â�Ÿ�œ�Š�µ�œ�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�¦�µ�¥�Š�µ�œ
�‡�ª�µ�¤�‡�º�•�®�œ�v�µ�…�°�Š�Š�µ�œ�š�»�„�Ç �Á�—�º�°�œ�˜�u�°�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‡�œ�¨�³1�•�»�—
�Ä�œ�Á�ª�¨�µ�š�¸�É�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�œ�„�ª�u�µ�Š�µ�œ�‹�³�Â�¨�v�ª�Á�­�¦�È�‹

1-7.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�‹�v�Š�‹�Î�µ�œ�ª�œ�ª�·�«�ª�„�¦�•�u�µ�Š�Â�¨�³�¡�œ�´�„�Š�µ�œ�°�º�É�œ�Ç�š�¸�É�‹�³�Á�…�v�µ�š�Î�µ�Š�µ�œ�Ä�œ
�­�™�µ�œ�š�¸�É�Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�š�¦�µ�•�Á�¡�º�É�°�…�°�°�œ�»�•�µ�˜�„�u�°�œ�Á�…�v�µ�Š�µ�œ�°�¥�u�µ�Š�œ�v�°�¥1�ª�´�œ�„�u�°�œ
�š�Î�µ�Š�µ�œ

1-7.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�š�Î�µ�Â�Ÿ�œ�Š�µ�œ�„�µ�¦�š�Î�µ�¦�µ�¥�Š�µ�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—
�°�º�É�œ�Ç�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�Î�µ�®�œ�—�Ä�®�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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1-8 �Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š(SHOP DRAWING)
1-8.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�Á�˜�¦�¸�¥�¤Shop  Drawings�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»

�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�‹�³�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�®�¦�º�°�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�Š�ª�·�«�ª�„�¦�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�•�·�Ê�œ�Ã�—�¥�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�ª�´�—�­�™�µ�œ�š�¸�É�‹�¦�·�Š
�Á�š�¸�¥�•�„�´�•�Â�•�•�Â�ž�¨�œ�„�u�°�­�¦�v�µ�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�¦�u�ª�¤�¤�º�°�„�´�•�Š�µ�œ�Ã�‡�¦�Š�­�¦�v�µ�Š
�Â�¨�³�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�Ä�œ�„�µ�¦�­�u�Š�Â�•�•�Â�ž�¨�œ�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�‹�µ�„
�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�‹�³�˜�v�°�Š�Å�¤�u�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�Ä�—�Ç�‹�µ�„�Ã�¦�Š�Š�µ�œ�‹�œ�„�ª�u�µ
�‹�³�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦

1-8.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�‹�´�—�Á�¦�¸�¥�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç
�š�»�„�•�œ�·�—�š�¸�É�‹�Î�µ�Á�ž�}�œ�®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�®�È�œ�ª�u�µ�‹�Î�µ�Á�ž�}�œ�Á�­�œ�°�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
�Ã�—�¥�˜�v�°�Š�¤�¸�ª�·�«�ª�„�¦�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—
�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v�™�¼�„�˜�v�°�Š�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š
�Ÿ�¼�v�Ÿ�¨�·�˜�¡�¦�v�°�¤�š�´�Ê�Š�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�Â�¨�³�¨�Š�ª�´�œ�š�¸�É�„�Î�µ�„�´�•�•�œ�Â�•�•�š�¸�É�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·
�š�»�„�Â�Ÿ�u�œ�‹�Î�µ�œ�ª�œ5 �•�»�—�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ15�ª�´�œ
�Ã�—�¥�ª�·�«�ª�„�¦�‹�³�˜�¦�ª�‹�­�°�•�Â�¨�³�Â�‹�v�Š�˜�u�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�£�µ�¥�Ä�œ7 �ª�´�œ�®�µ�„�¤�·�Å�—�v�¦�´�•�„�µ�¦
�°�œ�»�¤�´�˜�·�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�„�v�Å�…�Â�¨�³�­�u�Š�Ä�®�v�Ä�®�¤�u�£�µ�¥�Ä�œ7�ª�´�œ�®�¨�´�Š�‹�µ�„�š�¸�É�Å�—�v�¦�´�•�Â�‹�v�Š

1-8.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�«�¹�„�¬�µ�š�Î�µ�‡�ª�µ�¤�Á�…�v�µ�Ä�‹�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤, �Â�•�•�Ã�‡�¦�Š�­�¦�v�µ�Š, �Â�•�•
�˜�„�Â�˜�u�Š�£�µ�¥�Ä�œ�Â�¨�³�Â�•�•�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç �š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�ž�¦�³�„�°�•�„�´�œ�¦�ª�¤�š�´�Ê�Š
�˜�¦�ª�‹�­�°�•�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Á�¡�º�É�°�Ä�®�v�„�µ�¦�‹�´�—�š�Î�µ�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�ž�}�œ
�Å�ž�Ã�—�¥�™�¼�„�˜�v�°�Š�Â�¨�³�Å�¤�u�Á�„�·�—�°�»�ž�­�¦�¦�‡�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�°�º�É�œ�Ç�‹�œ�Á�ž�}�œ�­�µ�Á�®�˜�»�Ä�®�v�„�Î�µ�®�œ�—-
�„�µ�¦�…�°�Š�Ã�‡�¦�Š�„�µ�¦�˜�v�°�Š�¨�u�µ�•�v�µ

1-8.4 �Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�Â�­�—�ŠPLAN VIEW, ELEVATION VIEW
�Â�¨�³SECTION�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Â�¨�³�¤�¸�¤�µ�˜�¦�µ�­�u�ª�œ�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
�„�Î�µ�®�œ�—�Ã�—�¥�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�„�µ�¦�ž�¦�³�„�°�•�„�µ�¦�Á�­�¦�·�¤�„�µ�¦�­�¦�v�µ�Š
�„�µ�¦�¥�¹�—�‹�´�•�…�œ�µ�—�…�°�Š�•�·�Ê�œ�­�u�ª�œ�˜�u�µ�Š�Ç �˜�¨�°�—�‹�œ�Â�­�—�Š�„�µ�¦�­�´�¤�¡�´�œ�›�y�„�´�•�Š�µ�œ�¦�³�•�•
�°�º�É�œ�Ç�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¤�¸�°�Î�µ�œ�µ�‹�Â�¨�³�®�œ�v�µ�š�¸�É�­�´�É�Š�„�µ�¦�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�´�—�Á�˜�¦�¸�¥�¤�Â�•�•�…�¥�µ�¥�Â�­�—�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�…�°�Š�Š�µ�œ�¦�³�•�•�š�¸�É�Á�®�È�œ�‹�Î�µ�Á�ž�}�œ
�Á�¡�·�É�¤�Á�˜�·�¤�Å�—�v�Â�¨�³�Ä�œ�„�¦�–�¸�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�˜�„�˜�u�µ�Š�Å�ž
�‹�µ�„�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�­�µ�¦�•�´�•�¦�µ�¥�„�µ�¦�š�¸�É�Â�˜�„�˜�u�µ�Š�Â�¨�³�Ä�­�u
�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�­�—�Š�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�„�Î�µ�„�´�•�š�»�„�‡�¦�´�Ê�Š�¡�¦�v�°�¤�š�´�Ê�Š�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�Â�¨�³
�¨�Š�ª�´�œ�š�¸�É�Ä�œ�„�µ�¦�Â�„�v�Å�…�‡�¦�´�Ê�Š�œ�´�Ê�œ�„�Î�µ�„�´�•
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(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-8.5 �Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�µ�¤�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š
�š�¸�É�Ÿ�u�µ�œ�„�µ�¦�°�œ�»�¤�´�˜�·�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�Š�µ�œ�­�u�ª�œ�Ä�—�È�˜�µ�¤�š�¸�É�„�¦�³�š�Î�µ�Å�ž�„�u�°�œ�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Á�ž�}�œ
�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�Ä�®�v�™�º�°�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ã�—�¥�ª�·�«�ª�„�¦�­�Š�ª�œ�­�·�š�›�·�Í�š�¸�É
�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�¡�·�É�¤�Á�˜�·�¤�Š�µ�œ�•�µ�Š�­�u�ª�œ�Â�¨�³/�®�¦�º�°�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Š�µ�œ
�­�u�ª�œ�š�¸�É�Å�—�v�˜�·�—�˜�´�Ê�Š�Å�ž�Â�¨�v�ª�Ä�®�v�­�°�—�‡�¨�v�°�Š�„�´�•�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ
�Ÿ�¼�v�°�°�„�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-8.6 �ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Å�¤�u�Ä�•�u�Á�ž�}�œ�•�»�‡�‡�¨�š�¸�É�š�Î�µ�®�œ�v�µ�š�¸�É�˜�¦�ª�‹�Â�•�•�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�µ�¦
�°�œ�»�¤�´�˜�·Shop Drawings�Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Ä�œ�…�´�Ê�œ�˜�°�œ�˜�u�°�Å�ž�Å�—�v�„�µ�¦�°�œ�»�¤�´�˜�·�œ�¸�Ê
�‹�³�Å�¤�u�š�Î�µ�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¡�v�œ�­�£�µ�¡�‹�µ�„�„�µ�¦�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�•�¦�·�„�µ�¦
�˜�u�µ�Š�Ç�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�Á�­�¦�È�‹�˜�¦�Š�„�´�•�‹�»�—�ž�¦�³�­�Š�‡�y�…�°�Š�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�Â�•�•�Â�ž�¨�œ

1-8.7 �„�µ�¦�°�œ�»�¤�´�˜�·�¦�¼�ž�Â�•�•�Â�¨�³�Á�°�„�­�µ�¦�˜�u�µ�Š�Ç�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�˜�v�°�Š�Å�¤�u
�™�º�°�ª�u�µ�Á�ž�}�œ�„�µ�¦�˜�¦�ª�‹�š�¸�É�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Š�µ�œ�˜�u�µ�Š�Ç�š�¸�É�Å�—�v�„�¦�³�š�Î�µ�¨�Š�Å�ž�„�È�¥�´�Š�‡�Š�™�º�°�ª�u�µ�°�¥�¼�u
�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ�®�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�˜�¦�ª�‹�¡�•�…�v�°�Ÿ�·�—�¡�¨�µ�—
�Ä�œ�£�µ�¥�®�¨�´�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�„�v�Å�…�Ä�®�¤�u�Ä�®�v�™�¼�„�˜�v�°�Š

1-9 �Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š(REPRODUCIBLE AS BUILT DRAWING)

�Ä�œ�¦�³�®�ª�u�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�Â�•�•�˜�µ�¤�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Â�­�—�Š
�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�¦�ª�¤�š�´�Ê�Š�„�µ�¦�Â�„�v�Å�…�°�º�É�œ�Ç�š�¸�É�ž�¦�µ�„�‘�Ä�œ�Š�µ�œ�¦�³�®�ª�u�µ�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š
�Ã�—�¥�¤�¸�¤�µ�˜�¦�µ�­�u�ª�œ1:100�­�Î�µ�®�¦�´�•�Â�•�•�Â�ž�¨�œ�Â�¨�³�Ä�•�v�¤�µ�˜�¦�µ�­�u�ª�œ1:25�­�Î�µ�®�¦�´�•�Â�•�•
�…�¥�µ�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�Î�µ�œ�ª�œ1�•�»�—�®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�Î�µ�®�œ�—�Á�­�œ�°�˜�u�°�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�Á�ž�}�œ�¦�³�¥�³�Ç�®�¦�º�°�š�»�„�‡�¦�´�Ê�Š�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�¦�v�°�Š�…�°�Ä�®�v�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�š�Î�µ�­�u�Š�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ä�®�v�Á�­�¦�È�‹�„�u�°�œ�„�µ�¦�ž�l�—� �q�µ�Á�¡�—�µ�œ
�„�µ�¦�„�u�°�Ÿ�œ�´�Š�ž�l�—�®�¦�º�°�™�¤�—�·�œ�Â�¨�³�£�µ�¥�®�¨�´�Š�‹�µ�„�š�¸�É�Š�µ�œ�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�¦�³�•�•�Â�¨�v�ª�Á�­�¦�È�‹�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�š�¸�É�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�‡�ª�µ�¤�™�¼�„�˜�v�°�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�¨�³�š�¸�É�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�Å�—�v�˜�¦�ª�‹�­�°�•�Â�¨�v�ª�—�´�Š�„�¨�u�µ�ª�¦�ª�¤�™�¹�ŠOPERATIONAND
MAINTENANCE MANUAL�š�¸�É�Ä�®�vENGINEERING DATA�Â�¨�³PARTS LIST
�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�š�»�„�•�·�Ê�œ�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ

- �Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š �…�œ�µ�—A3�‹�Î�µ�œ�ª�œ 5�•�»�—, �…�œ�µ�—A1�®�¦�º�°A2(�š�¸�É�Á�®�¤�µ�³�­�¤�„�´�•
�…�œ�µ�—�Ã�‡�¦�Š�„�µ�¦) �‹�Î�µ�œ�ª�œ 5�•�»�—, �˜�v�œ�Œ�•�´�•�„�¦�³�—�µ�¬�Å�…, FILECD�‹�Î�µ�œ�ª�œ 5 �•�»�—

- �‡�¼�u�¤�º�°OPERATION AND MAINTENANCE MANUAL�…�œ�µ�—A4�‹�Î�µ�œ�ª�œ
5 �Á�¨�u�¤, FILECD�‹�Î�µ�œ�ª�œ 5 �•�»�—
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1-10 �„�µ�¦�Â�„�v�Å�…�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�ª�´�­�—�»�°�»�ž�„�¦�–�y

1-10.1 �„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�š�¸�É�Ÿ�·�—�Å�ž�‹�µ�„�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—
�°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Ä�œ�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�®�¦�º�°�—�v�ª�¥�Á�®�˜�»�°�º�É�œ�Ä�—�„�È�˜�µ�¤�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�˜�v�°�Š�Â�‹�v�Š�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¦�´�•�š�¦�µ�•�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�‡�ª�µ�¤�Á�®�È�œ�•�°�•�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦

1-10.2 �Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¨�·�˜�£�´�–�”�y�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�¨�´�„�¬�–�³�‡�»�–�­�¤�•�´�˜�·�°�´�œ�Á�ž�}�œ�Á�®�˜�»�Ä�®�v�°�»�ž�„�¦�–�y
�¦�µ�¥�„�µ�¦�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Á�„�·�—�‡�ª�µ�¤�Å�¤�u�Á�®�¤�µ�³�­�¤�®�¦�º�°�Å�¤�u�š�Î�µ�Š�µ�œ�Ã�—�¥�™�¼�„�˜�v�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�˜�v�°�Š�Å�¤�u�Á�¡�·�„�Á�Œ�¥�¨�³�Á�¨�¥�š�¸�É�‹�³�Â�‹�v�Š�…�°�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�»�¤�Š�µ�œ�Ä�œ�„�µ�¦�Â�„�v�Å�…
�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Ä�®�v�™�¼�„�˜�v�°�Š�Ã�—�¥�•�¸�Ê�Â�‹�Š�Â�­�—�Š�®�¨�´�„�“�µ�œ�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�¤�·�Œ�³�œ�´�Ê�œ�˜�v�°�Š
�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�°�µ�‹�‹�³�Á�„�·�—�…�¹�Ê�œ�Â�˜�u�Á�¡�¸�¥�Š�Ÿ�¼�v�Á�—�¸�¥�ª

1-10.3 �‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�¡�·�É�¤�…�¹�Ê�œ�Ä�œ�„�¦�–�¸�—�´�Š�„�¨�u�µ�ª�…�v�µ�Š�˜�v�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Á�°�Š
�š�´�Ê�Š�­�·�Ê�œ

1-10.4 �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�Â�„�v�Å�…�Â�¨�³�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³/ �®�¦�º�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³/
�®�¦�º�°�¤�¸�Â�•�•�Â�„�v�Å�…�Â�¨�³�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³/ �®�¦�º�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�u�°�œ�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�ž�’�·�•�´�˜�·�Š�µ�œ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�™�¹�Š�Ÿ�¨�„�¦�³�š�•�˜�u�°�Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š
�Â�¨�³�š�¸�É�°�µ�‹�—�Î�µ�Á�œ�·�œ�„�µ�¦�Å�ž�Â�¨�v�ª�¡�¦�v�°�¤�š�´�Ê�Š�Â�‹�v�Š�Ÿ�¨�—�´�Š�„�¨�u�µ�ª(�®�µ�„�¤�¸) �Ä�®�v�ª�·�«�ª�„�¦�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�š�´�œ�š�¸�¤�·�Œ�³�œ�´�Ê�œ�Ÿ�¨�„�¦�³�š�•�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�‹�³�Á�ž�}�œ�£�µ�¦�³�…�°�Š
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-10.5 �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�Â�„�v�Å�…�®�¦�º�°�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�‹�µ�„�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�¡�º�É�°�Ä�®�v
�Š�µ�œ�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Á�®�¤�µ�³�­�¤�„�´�•�­�£�µ�¡�®�¦�º�°�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Â�¨�³/�®�¦�º�°�Á�ž�}�œ�„�µ�¦�Â�„�v�Å�…
�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¨�¸�„�¥�u�°�¥�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�µ�¤�µ�¦�™�‹�´�—�š�Î�µ�Á�ž�}�œ�Â�•�•SHOPDRAWING
�Á�­�œ�°�Á�¡�º�É�°�„�µ�¦�°�œ�»�¤�´�˜�·�Â�¨�³�˜�·�—�˜�´�Ê�Š�˜�u�°�Å�ž�Å�—�v

1-11 �Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�Á�œ�º�É�°�Š�˜�u�°�­�·�É�Š�„�u�°�­�¦�v�µ�Š
1-11.1 �Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�œ�Ê�Î�µ, �š�u�°�¨�¤, �š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ�Â�¨�³�•�·�Ê�œ�­�u�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç

�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�‡�µ�œ�„�Î�µ�Â�¡�Š�¡�º�Ê�œ�‡�°�œ�„�¦�¸�˜�®�¦�º�°�­�·�É�Š�„�u�°�­�¦�v�µ�Š�°�º�É�œ�Ç�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Â�¨�³�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�˜�u�µ�Š�Ç�‹�³�Ÿ�u�µ�œ�Â�¨�³�‹�´�—�Á�˜�¦�¸�¥�¤�ª�µ�Š
�š�u�°�ž�¨�°�„(SLEEVE)�®�¦�º�°�„�¦�°�•�Ã�¨�®�³�­�¸�É�Á�®�¨�¸�É�¥�¤(BLOCK OUT)�Ã�—�¥
�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�Ä�œ�„�µ�¦�ª�µ�Š�š�u�°, �ž�¨�°�„�Â�¨�³�„�¦�°�•�­�¸�É�Á�®�¨�¸�É�¥�¤
�­�Î�µ�®�¦�´�•�•�u�°�Š�˜�u�µ�Š�Ç�š�¸�É�˜�v�°�Š�„�µ�¦�Å�ª�v�„�u�°�œ�š�¸�É�Š�µ�œ�„�u�°�­�¦�v�µ�Š�‹�³�Å�ž�™�¹�Š
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1-11.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�l�—�•�u�°�Š�š�u�°�Â�¨�³�•�u�°�Š�Á�ž�l�—�˜�u�µ�Š�Ç�Ž�¹�É�Š�š�µ�Š�Ã�‡�¦�Š�­�¦�v�µ�Š
�Á�˜�¦�¸�¥�¤�Å�ª�v�Ä�®�v�­�Î�µ�®�¦�´�•�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Š�µ�œ�¦�³�•�•�®�¨�´�Š�‹�µ�„�Å�—�v�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Â�¨�³
�š�u�°�…�°�Š�Š�µ�œ�¦�³�•�•�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�l�—�•�u�°�Š�—�´�Š�„�¨�u�µ�ª�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥
� �̃µ�¤�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�‡�»�¤�Š�µ�œ�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�°�»�ž�„�¦�–�y�Â�¨�³�š�u�°�„�´�œ�š�µ�Š
�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�š�¸�É�Á�ž�}�œ�Ÿ�œ�´�Š�„�´�œ�Å�¢�˜�v�°�Š�°�»�—�Â�œ�u�œ�—�v�ª�¥�ª�´�­�—�»�š�¸�­�µ�¤�µ�¦�™�š�œ�Å�¢�Å�—�v�Å�¤�u
�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š

1-11.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Â�¨�³�°�»�ž�„�¦�–�y�¦�°�Š�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�Á�‡�¦�º�É�°�Š�‹�´�„�¦�Â�¨�³
�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Â�¨�³�Ä�®�v�¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�­�µ�¤�µ�¦�™�¦�´�•�œ�Ê�Î�µ�®�œ�´�„
�Â�¨�³�š�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�…�–�³�Á�ž�l�—�Ä�•�v�Š�µ�œ�Å�—�v�Á�ž�}�œ�°�¥�u�µ�Š�—�¸�Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦
�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�¨�³�˜�v�°�Š�‹�´�—�š�Î�µ
�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�­�œ�°�Ÿ�¼�v�‡�»�¤�Š�µ�œ�¡�¦�v�°�¤�Ä�®�v�…�v�°�¤�¼�¨�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�u�µ�Š�Ç�…�°�Š�Â�š�u�œ�Á�‡�¦�º�É�°�Š
�Á�•�u�œ�…�œ�µ�—�œ�Ê�Î�µ�®�œ�´�„�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�Â�„�u�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�°�µ�‡�µ�¦�š�¦�µ�•
�¨�u�ª�Š�®�œ�v�µ�„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ10�ª�´�œ�„�µ�¦�Ä�®�v�…�v�°�¤�¼�¨�Ÿ�·�—�¡�¨�µ�—
�®�¦�º�°�Å�¤�u�‡�¦�•�™�v�ª�œ�°�´�œ�„�u�°�Ä�®�v�Á�„�·�—�Ÿ�¨�Á�­�¸�¥�®�µ�¥�®�¦�º�°�‡�ª�µ�¤�¨�u�µ�•�v�µ�…�°�Š�Š�µ�œ�„�u�°�­�¦�v�µ�Š
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�š�´�Ê�Š�®�¤�—

1-11.4 �Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Ä�—�Ç�®�v�µ�¤�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�´�—�®�¦�º�°�Á�‹�µ�³�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š
�®�¦�º�°�­�u�ª�œ�˜�„�Â�˜�u�Š�…�°�Š�°�µ�‡�µ�¦�„�u�°�œ�š�¸�É�‹�³�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ

1-11.5 �Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�·�Å�—�v�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�Ÿ�u�µ�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�Å�ª�v�®�¦�º�°�„�Î�µ�®�œ�—�Å�ª�v�Ÿ�·�—
�š�¸�É�Â�¨�³�˜�v�°�Š�š�Î�µ�„�µ�¦�Á�‹�µ�³�®�¦�º�°�˜�„�Â�˜�u�Š�­�·�É�Š�„�u�°�­�¦�v�µ�Š�Ä�®�¤�u�Å�¤�u�ª�u�µ�„�¦�–�¸�Ä�—�Ç�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³
�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�­�u�ª�œ�œ�¸�Ê�š�´�Ê�Š�®�¤�—

1-11.6 �­�Î�µ�®�¦�´�•�š�u�°�ž�¨�°�„(SLEEVE)�œ�´�Ê�œ�Ä�®�v�Ä�•�v�š�u�°�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(GALVANIZED
STEEL PIPE) SCHEDULE 40�®�¦�º�°BS1387 CLASS M�Ã�—�¥�¤�¸�…�œ�µ�—
�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�Ä�œ�Ä�®�•�u�„�ª�u�µ�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�œ�°�„�…�°�Š�š�u�°�š�¸�É�Å�¤�u�¤�¸�Œ�œ�ª�œ
�‡�ª�µ�¤�¦�v�°�œ�®�¦�º�°�Ä�®�•�u�„�ª�u�µ�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�…�°�Š�š�u�°�Á�¤�º�É�°�¦�ª�¤�Œ�œ�ª�œ�‡�ª�µ�¤�¦�v�°�œ�Â�¨�v�ª
�ª�´�­�—�»�š�œ�Å�¢�°�¥�u�µ�Š�œ�v�°�¥2�•�´�É�ª�Ã�¤�Š�Â�¨�³�š�Î�µ�„�µ�¦�ž�l�—�•�u�°�Š�ª�u�µ�Š�š�¸�É�š�u�°�ž�¨�°�„(SLEEVE)�—�v�ª�¥

1-11.7 �š�u�°�˜�u�µ�Š�Ç�š�¸�É�Ÿ�u�µ�œ�Ÿ�œ�´�Š�Â�¨�³�¡�º�Ê�œ�š�¸�É�„�´�œ�œ�Ê�Î�µ�Ž�¹�¤�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�®�v�„�´�œ�œ�Ê�Î�µ�Ž�¹�¤�Ä�œ�„�¦�–�¸�…�°�Š
�š�u�°�Á�…�v�µ�°�°�„�•�u�°�Á�„�È�•�„�´�„�œ�Ê�Î�µ�°�œ�»�•�µ�˜�Ä�®�v�Ä�•�v�š�u�°�š�¸�É�¤�¸�Â�Ÿ�Š�­�„�´�—�œ�Ê�Î�µ(WATER STOP)
�˜�µ�¤�Â�•�•� �{�Š�Å�ª�v�Ä�œ�Ÿ�œ�´�Š�Â�¨�³�Ä�•�v�Á�ž�}�œ�­�u�ª�œ�…�°�Š�š�u�°�Å�—�v

1-11.8 Flashing�­�Î�µ�®�¦�´�•�¡�º�Ê�œ�Â�¨�³�®�¨�´�Š�‡�µ�‹�³�˜�v�°�Š�Ä�•�vFlashing Rings�Â�¨�³�‹�³�˜�v�°�Š�Å�—�v�¦�´�•
�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦

1-11.9 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�š�Î�µ�„�µ�¦�˜�´�—�ž�³�Â�¨�³Flashing�Á�¡�º�É�°�˜�·�—�˜�´�Ê�Š�š�u�°�Â�¨�³�˜�³�Â�„�¦�Š�¦�³�•�µ�¥�œ�Ê�Î�µ
�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•Shop Drawings�š�¸�É�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�®�v�µ�¤�š�Î�µ�„�µ�¦�˜�´�—
�ž�³�Â�¨�³Flashing�Ã�‡�¦�Š�­�¦�v�µ�Š�š�¸�É�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª�®�µ�„�‹�³�„�¦�³�š�Î�µ�˜�v�°�Š�Å�—�v�¦�´�•
�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�Á�š�u�µ�œ�´�Ê�œ
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1-11.10�Á�¤�º�É�°�¤�¸�š�u�°�˜�u�µ�Š�Ç�š�¸�É�Ã�Ÿ�¨�u�®�¦�º�°�š�³�¨�»�Ÿ�u�µ�œ� �µ�Ÿ�œ�´�Š�¡�º�Ê�œ�®�¦�º�°�Â�Ÿ�Š�„�´�Ê�œ�®�v�°�Š�š�¸�É�¤�°�Š�Á�®�È�œ�˜�v�°�Š
�‹�³�˜�v�°�Š�°�»�—�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�š�u�°�®�¦�º�°�°�»�ž�„�¦�–�y�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�˜�v�°�Š�‡�¦�°�•�—�v�ª�¥
Escuteheons�š�¸�É�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�Á�®�¨�È�„�•�»�•�Ã�‡�¦�Á�¤�¸�É�¥�¤�®�¦�º�°�š�µ�­�¸�Ä�®�v�Á�…�v�µ�„�´�•�¡�º�Ê�œ�Ÿ�·�ª�•�¦�·�Á�ª�–
�œ�´�Ê�œ�Ç�Ã�—�¥�Ä�®�v�¤�¸�…�œ�µ�—�Ä�®�•�u�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�ž�l�—�•�u�°�Š�¦�°�•�Ç �š�u�°�Å�—�v�°�¥�u�µ�Š�¤�·�—�•�·�—�Â�¨�³
�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª�˜�v�°�Š�Â�¨�—�¼�­�ª�¥�Š�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥�ž�¦�µ�«�‹�µ�„�¦�°�¥�•�Î�µ�¦�»�—�Ä�—�Ç

1-11.11�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µACCESS  DOOR�®�¦�º�°�•�u�°�Š�š�µ�Š�Á�…�v�µ�™�¹�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�Â�¨�³
�°�»�ž�„�¦�–�y�Á�¡�º�É�°�Ä�®�v�š�Î�µ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Å�—�v�Ã�—�¥�­�³�—�ª�„

1-11.12�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�š�Î�µ�„�µ�¦�…�»�—�—�·�œ�Â�¨�³�˜�„�Â�˜�u�Š�—�·�œ�®�¨�´�Š�‹�µ�„�„�µ�¦
�…�»�—�Ä�œ�Š�µ�œ�Á�„�¸�É�¥�ª�„�´�•�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«

1-12 �„�µ�¦�ž�¦�³�­�µ�œ�Š�µ�œ�¦�u�ª�¤�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�—�Î�µ�Á�œ�·�œ�Å�ž�Ã�—�¥�Á�¦�¸�¥�•�¦�v�°�¥
�Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�Ä�œ�„�µ�¦�Ä�®�v�…�v�°�¤�¼�¨�Â�¨�³�‡�ª�µ�¤�­�³�—�ª�„�˜�u�µ�Š�Ç�Â�„�u�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•
�°�º�É�œ�Ç�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�®�µ�„�¤�¸�Ÿ�¨�Á�­�¸�¥�®�µ�¥�˜�u�°�Ã�‡�¦�Š�„�µ�¦�°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�„�µ�¦�‹�Š�Ä�‹�¨�³�Á�¨�¥�˜�u�°
�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�—�´�Š�„�¨�u�µ�ª�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�­�Š�ª�œ�­�·�š�›�·�Í�š�¸�É�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�˜�u�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-13 �„�µ�¦�Ä�•�v�¡�¨�´�Š�Š�µ�œ�Å�¢�¢�q�µ�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š

1-13.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�¦�´�•�Ÿ�·�—�•�°�•�Á�„�¸�É�¥�ª�„�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�u�°�­�µ�¥�Å�¢�¢�q�µ
�­�µ�¥�Ã�š�¦�«�´�¡�š�y�š�u�°�œ�Ê�Î�µ�ž�¦�³�ž�µ�Â�¨�³�š�u�°�œ�Ê�Î�µ�°�º�É�œ�Ç �¦�ª�¤�š�´�Ê�Š�¤�µ�˜�¦�ª�´�—�˜�u�µ�Š�Ç�•�´�É�ª�‡�¦�µ�ª
�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�‡�u�µ�Ä�•�v�‹�u�µ�¥�…�–�³�Ä�•�v�Š�µ�œ�—�v�ª�¥

1-13.2 �‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�Ä�œ�…�v�°1-13.1�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�´�Ê�Š�Â�˜�u�ª�´�œ�Á�¦�·�É�¤�Á�˜�¦�¸�¥�¤�„�µ�¦
�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š�‹�œ�„�¦�³�š�´�É�Š�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª

1-13.3 �„�µ�¦�¦�º�Ê�°�™�°�œ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�Ä�•�v�Š�µ�œ�•�´�É�ª�‡�¦�µ�ª�‹�³�˜�v�°�Š�„�¦�³�š�Î�µ�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡
�—�¸�Á�•�u�œ�Á�—�·�¤�£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª�™�v�µ�®�µ�„�¤�¸�­�·�É�Š�Ä�—�•�„�¡�¦�u�°�Š�Á�­�¸�¥�®�µ�¥�…�–�³
�¦�º�Ê�°�™�°�œ�¥�´�Š�‡�Š�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�•�u�œ�„�´�œ

1-13.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Å�¢�¢�q�µ�•�´�É�ª�‡�¦�µ�ª�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�Â�¨�³
�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�˜�µ�¤�‹�»�—�˜�u�µ�Š�Ç�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Ž�¹�É�Š�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�­�Î�µ�®�¦�´�•�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ
�®�¦�º�°�„�µ�¦�˜�¦�ª�‹�­�°�•�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�—�ª�Š�Ã�‡�¤�­�Î�µ�®�¦�´�•�Â�­�Š
�­�ª�u�µ�Š�•�´�É�ª�‡�¦�µ�ª�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•

1-13.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�°�»�ž�„�¦�–�y�—�´�•�Á�¡�¨�·�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�•�¦�·�Á�ª�–�˜�u�µ�Š�Ç�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ž�’�·�•�´�˜�·�Š�µ�œ
�°�¥�u�µ�Š�Á�¡�¸�¥�Š�¡�°
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1-14 �„�µ�¦�Á�„�È�•�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�­�™�µ�œ�š�¸�É�Á�„�È�•�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š
�£�µ�¥�Ä�œ�•�¦�·�Á�ª�–�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�°�µ�‡�µ�¦�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�—�´�Š�„�¨�u�µ�ª�‹�³�¥�´�Š�‡�Š�Á�ž�}�œ
�„�¦�¦�¤�­�·�š�›�·�Í�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�®�¤�—�Ž�¹�É�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�­�¼�•�®�µ�¥�Á�­�º�É�°�¤�­�£�µ�¡

�®�¦�º�°�™�¼�„�š�Î�µ�¨�µ�¥�‹�œ�„�ª�u�µ�‹�³�Å�—�v�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�­�·�Ê�œ�­�¤�•�¼�¦�–�y�Â�¨�³�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª
1-15 �ž�q�µ�¥�Á�‡�¦�º�É�°�Š�¤�º�°�…�°�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y

1-15.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�ž�q�µ�¥�•�º�É�°�­�¸�¡�u�œ�Á�ž�}�œ�˜�´�ª�®�œ�´�Š�­�º�°�Â�¨�³�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�­�—�Š
�˜�u�µ�Š�Ç�Á�¡�º�É�°�Â�­�—�Š�•�º�É�°�Â�¨�³�…�œ�µ�—�…�°�Š�°�»�ž�„�¦�–�y�Â�¨�³�„�µ�¦�Ä�•�v�Š�µ�œ�Ã�—�¥�Ä�•�v�£�µ�¬�µ�Å�š�¥
�Â�¨�³/�®�¦�º�°�£�µ�¬�µ�°�´�Š�„�§�¬

1-15.2 �ž�q�µ�¥�•�º�É�°�Ä�®�v�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�¡�¨�µ�­�˜�·�„�¡�º�Ê�œ�­�¸�—�Î�µ�Â�¨�³�Â�„�³�­�¨�´�„�˜�´�ª�°�´�„�¬�¦�­�¸�…�µ�ª�…�œ�µ�—�Ã�˜
�°�¥�u�µ�Š�œ�v�°�¥10�¤�·�¨�¨�·�Á�¤�˜�¦�Â�¨�³�Á�‡�¨�º�°�•�¡�¨�µ�­�˜�·�„�°�¸�„�•�´�Ê�œ�®�œ�¹�É�Š�ž�q�µ�¥�˜�v�°�Š�¥�¹�—�˜�·�—�Ä�®�v
�¤�´�É�œ�‡�Š�™�µ�ª�¦

1-15.3 �­�¸�š�¸�É�Ä�•�v�¡�u�œ�˜�´�ª�®�œ�´�Š�­�º�°�Â�¨�³�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Ä�®�v�Á�ž�}�œ�­�¸�Â�•�•ACRYLIC�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸

1-15.4 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�Å�—�v�°�¥�u�µ�Š�•�´�—�Á�‹�œ�‹�³�˜�v�°�Š
�Â�­�—�Š�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Â�¨�³�°�´�„�¬�¦�¥�u�°�®�¦�º�°�…�v�°�‡�ª�µ�¤�š�¸�É�­�´�Ê�œ�Š�u�µ�¥�˜�u�°�„�µ�¦�Á�…�v�µ�Ä�‹

1-16 �„�µ�¦�­�„�´�—�Á�‹�µ�³�Â�¨�³�°�º�É�œ�Ç

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�‹�Î�µ�Á�ž�}�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�¦�³�•�•�Á�•�u�œ�„�µ�¦�Á�‹�µ�³
�Ÿ�œ�´�Š�¡�º�Ê�œ�Â�¨�³� �q�µ�Á�¡�—�µ�œ�Á�ž�}�œ�˜�v�œ�Ã�—�¥�„�µ�¦�˜�´�—�Á�‹�µ�³�˜�u�µ�Š�Ç�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�°�¥�u�µ�Š�¦�³�¤�´�—�¦�³�ª�´�Š�°�¥�u�µ�Š
�¦�°�•�‡�°�•�Á�¡�º�É�°�Å�¤�u�Ä�®�v�Á�„�·�—�Ÿ�¨�Á�­�¸�¥�®�µ�¥�˜�u�°�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�Â�¨�³�Å�¤�u�š�Î�µ�Ä�®�v�‡�ª�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�°�µ�‡�µ�¦
�˜�v�°�Š�Á�­�¸�¥�Å�ž�š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Â�‹�v�Š�Â�¨�³�‹�´�—�š�Î�µ�Â�•�•�Á�­�œ�°�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�´�—
�Á�‹�µ�³�­�u�ª�œ�š�¸�É�˜�´�—�Á�‹�µ�³�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�Ž�u�°�¤�Â�Ž�¤�Ä�®�v�Á�®�¤�º�°�œ�Á�—�·�¤�š�»�„�ž�¦�³�„�µ�¦

1-17 �˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�¦�º�°�ª�·�«�ª�„�¦�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ

1-17.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Â�˜�u�Š�˜�´�Ê�Š�˜�´�ª�Â�š�œ�Ÿ�¼�v�¤�¸�°�Î�µ�œ�µ�‹�Á�ž�}�œ�Ÿ�¼�v�Â�š�œ�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ�Ã�—�¥�˜�v�°�Š�Á�ž�}�œ
�ª�·�«�ª�„�¦�š�¸�É�¤�¸�‡�»�–�ª�»�•�·�Â�¨�³�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�­�µ�¥�Š�µ�œ�Â�¨�³�˜�v�°�Š�¤�¸�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�„�ª. �ª�u�µ
�Á�ž�}�œ�ª�·�«�ª�„�¦�¦�³�—�´�•�­�µ�¤�´�•�ª�·�«�ª�„�¦�Ä�œ�­�µ�…�µ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Å�¤�u�˜�É�Î�µ�„�ª�u�µ

5�ž�m, �®�¦�º�°�¦�³�—�´�•�£�µ�‡�¸ �¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Å�¤�u�˜�É�Î�µ�„�ª�u�µ 10 �ž�m

1-17.2 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�‡�ª�•�‡�»�¤�„�µ�¦
�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�Ä�®�v�™�¼�„�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�„�‘�®�¤�µ�¥�Â�¨�³
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�¡�¦�³�¦�µ�•�•�´�•�•�´�˜�·�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Ã�—�¥�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¨�Š�œ�µ�¤
�Â�¨�³�Á�Ž�È�œ�•�º�É�°�Á�ž�}�œ�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¦�³�•�•�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Á�¡�º�É�°�¥�º�É�œ�˜�u�°�¦�µ�•�„�µ�¦�—�v�ª�¥

1-17.3 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ª�·�«�ª�„�¦�®�´�ª�®�œ�v�µ�•�u�µ�Š�Â�¨�³�•�u�µ�Š�•�Î�µ�œ�µ�•�Š�µ�œ�š�¸�É�¤�¸
�ž�¦�³�­�•�„�µ�¦�–�y�‡�ª�µ�¤�­�µ�¤�µ�¦�™�š�¸�É�Á�®�¤�µ�³�­�¤�„�´�•�Š�µ�œ�š�¸�É�Å�—�v�¦�´�•�¤�°�•�®�¤�µ�¥�‹�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�Ä�®�v�¤�µ�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ�˜�v�°�Š�­�µ�¤�µ�¦�™�ž�’�·�•�´�˜�·�Š�µ�œ�Å�—�v�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Â�¨�³
�¤�¸�‹�Î�µ�œ�ª�œ�¤�µ�„�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�ž�’�·�•�´�˜�·�Š�µ�œ�Ä�®�v�Â�¨�v�ª�Á�­�¦�È�‹�š�´�œ�˜�µ�¤�®�¤�µ�¥�„�Î�µ�®�œ�—�„�µ�¦
�…�°�Š�Ã�‡�¦�Š�„�µ�¦

1-17.4 �Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�­�Š�ª�œ�­�·�š�›�·�Ä�œ�„�µ�¦�°�°�„�‡�Î�µ�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�¡�œ�´�„�Š�µ�œ�®�¦�º�°�˜�´�ª�Â�š�œ
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�Á�®�È�œ�ª�u�µ�Å�¤�u�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�Â�¨�³�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�°�º�É�œ
�Å�—�v�—�¸�¡�°�Ž�¹�É�Š�°�µ�‹�„�u�°�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•�Ã�‡�¦�Š�„�µ�¦�Å�—�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�¡�œ�´�„�Š�µ�œ�Ä�®�¤�u�Ã�—�¥�Ä�®�v�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Á�¡�¸�¥�Š�¡�°�¤�µ�ž�’�·�•�´�˜�·�Š�µ�œ
�Â�š�œ�š�´�œ�š�¸�š�´�Ê�Š�œ�¸�Ê�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-18 �„�µ�¦�˜�¦�ª�‹�­�°�•�Ÿ�¨�Š�µ�œ(INSPECTION)

�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¤�¸�°�Î�µ�œ�µ�‹�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�l�—�®�¦�º�°�¦�º�Ê�°�Š�µ�œ�­�u�ª�œ�Ä�—�Ç �š�¸�É�Å�¤�u�°�µ�‹
�˜�¦�ª�‹�­�°�•�‹�µ�„�£�µ�¥�œ�°�„�Å�—�v�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�®�¦�º�°�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�ª�´�­�—�»�®�¦�º�°
�­�·�É�Š�…�°�Š�Ä�—�Ç�®�¦�º�°�Š�µ�œ�­�u�ª�œ�Ä�—�Ç�š�¸�É�Å�—�v�š�Î�µ�Å�ž�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�¤�·�•�´�„�•�v�µ�Á�¤�º�É�°
�Å�—�v�¦�´�•�¦�µ�¥�„�µ�¦�‡�Î�µ�­�´�É�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�Á�­�¸�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�´�Ê�Š�®�¤�—�Á�¡�º�É�°
�„�µ�¦�˜�¦�ª�‹�­�°�•�®�¦�º�°�Ä�•�v�Š�µ�œ�—�´�Š�„�¨�u�µ�ª�¦�ª�¤�š�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�Â�„�v�Å�…�Ä�®�v�‡�º�œ�­�£�µ�¡�™�v�µ�Ÿ�¨�„�µ�¦
�˜�¦�ª�‹�­�°�•�®�¦�º�°�š�—�­�°�•�ž�¦�µ�„�’�ª�u�µ�Š�µ�œ�—�´�Š�„�¨�u�µ�ª�Å�¤�u�¤�¸�‡�»�–�­�¤�•�´�˜�·�Á�¡�¸�¥�Š�¡�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¥�°�¤�¦�´�•
�Â�¨�³�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�„�v�Å�…�Ã�—�¥�¤�·�•�´�„�•�v�µ�Á�¤�º�É�°�Å�—�v�¦�´�•�¦�µ�¥�„�µ�¦�Ä�®�v�Â�„�v�Å�…�…�v�°�•�„�¡�¦�u�°�Š�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³
�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ä�œ�­�´�•�•�µ�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤
�®�¨�´�„�ª�·�•�µ�Ã�—�¥�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�Â�„�v�Å�…�Á�œ�º�É�°�Š�‹�µ�„�‡�ª�µ�¤�•�„�¡�¦�u�°�Š�˜�u�µ�Š�Ç
�š�´�Ê�Š�­�·�Ê�œ�Â�˜�u�š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Å�¤�u�Á�ž�}�œ�„�µ�¦�„�¦�³�š�Î�µ�š�¸�É�ž�¦�µ�«�‹�µ�„�Á�®�˜�»�°�´�œ�‡�ª�¦

1-19 �„�µ�¦�š�—�­�°�•�Â�¨�³�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•

119.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�š�—�­�°�•�Â�¨�³�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•�Â�¨�³�‹�³�˜�v�°�Š�Â�„�v�Å�…
�ž�¦�´�•�ž�¦�»�Š�¦�³�•�•�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�˜�µ�¤�Â�•�•�Â�¨�³
�…�v�°�„�Î�µ�®�œ�—�š�»�„�ž�¦�³�„�µ�¦

1-19.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�Â�­�—�Š�„�Î�µ�®�œ�—�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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�¦�ª�¤�š�´�Ê�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦�Â�œ�³�œ�Î�µ�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�µ�¦�Ä�•�v�Š�µ�œ(OPERATION
MANUAL)�Á�­�œ�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�š�Î�µ�„�µ�¦�š�—�­�°�•�°�¥�u�µ�Š�œ�v�°�¥15�ª�´�œ

1-19.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�˜�µ�¤�®�¨�´�„�ª�·�•�µ�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�Ã�—�¥
�°�»�ž�„�¦�–�y�Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�š�—�­�°�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�š�´�Ê�Š�®�¤�—�Â�¨�³
�…�–�³�š�—�­�°�•�˜�v�°�Š�¤�¸�Ÿ�¼�v�Â�š�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³/�®�¦�º�°�ª�·�«�ª�„�¦�°�¥�¼�u�¦�u�ª�¤�…�–�³�š�—�­�°�•�—�v�ª�¥
�¦�µ�¥�Š�µ�œ�…�v�°�¤�¼�¨�Ä�œ�„�µ�¦�š�—�­�°�•�Ä�®�v�š�Î�µ�Á�ž�}�œ�Â�•�•�¢�°�¦�y�¤�Á�­�œ�°�°�œ�»�¤�´�˜�·�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ
�š�Î�µ�„�µ�¦�š�—�­�°�•�®�¨�´�Š�„�µ�¦�š�—�­�°�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�„�¦�°�„�…�v�°�¤�¼�¨�˜�µ�¤�š�¸�É�Å�—�v�‹�µ�„�„�µ�¦�š�—�­�°�•
�‹�¦�·�Š�­�u�Š�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�Î�µ�œ�ª�œ5�•�»�—

1-19.4 �‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�š�—�­�°�•�Á�•�u�œ�‡�u�µ�„�¦�³�Â�­�Å�¢�¢�q�µ�œ�Ê�Î�µ�ž�¦�³�ž�µ�Â�¦�Š�Š�µ�œ�²�¨�²�Ä�œ�¦�³�®�ª�u�µ�Š
�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-19.5 �£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—
�Á�¡�º�É�°�„�Î�µ�‹�´�—� �»�p�œ�Â�¨�³�­�·�É�Š�­�„�ž�¦�„�Ž�¹�É�Š�°�µ�‹�„�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•�¦�³�•�•�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³
�˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�ª�·�«�ª�„�¦�„�u�°�œ�š�Î�µ�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

1-20 �®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y

1-20.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�¦�µ�¥�„�µ�¦
�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�µ�¥�„�µ�¦�°�³�Å�®�¨�u�Â�¨�³�°�º�É�œ�Ç�Á�ž�}�œ�£�µ�¬�µ�Å�š�¥�Â�¨�³/
�®�¦�º�°�£�µ�¬�µ�°�´�Š�„�§�¬�Ã�—�¥�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�‹�Î�µ�œ�ª�œ5�•�»�—

1-20.2 �®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�š�´�Ê�Š�®�¤�—�˜�µ�¤�…�v�°1-20.1�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¦�u�µ�Š�Á�­�œ�°�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
1�•�»�—�Á�¡�º�É�°�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�°�œ�»�¤�´�˜�·�„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µ�‹�¦�·�Š

1-20.3 �•�š�‡�ª�µ�¤�Ã�‰�¬�–�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�Â�‡�˜�˜�µ�¨�È�°�‡�Å�¤�u�™�º�°�ª�u�µ�Á�ž�}�œ�®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ
�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

1-20.4 �¦�µ�¥�¨�³�Á�°�¸�¥�—�£�µ�¥�Ä�œ�®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�Ä�®�v�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�ž�}�œ�®�¤�ª�—�Ç�Å�¤�u�œ�v�°�¥
�„�ª�u�µ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�„. �®�¤�ª�—�š�¸�É1 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�¨�³�°�»�ž�„�¦�–�y�…�°�Š�¦�³�•�•
�…. �®�¤�ª�—�š�¸�É2 �ž�¦�³�„�°�•�—�v�ª�¥�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�Â�¨�³�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ
�‡. �®�¤�ª�—�š�¸�É3 �ž�¦�³�„�°�•�—�v�ª�¥�…�v�°�¤�¼�¨�š�µ�Š�Á�š�‡�œ�·�‡�Â�¨�³�Â�‡�˜�˜�µ�¨�È�°�‡�…�°�Š�°�»�ž�„�¦�–�y

�Ä�œ�¦�³�•�•�¡�¦�v�°�¤�¦�µ�¥�•�º�É�°�•�¦�·�¬�´�š�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥
�•�º�É�°�Ÿ�¼�v�˜�·�—�˜�u�°�š�¸�É�°�¥�¼�u�®�¤�µ�¥�Á�¨�…�Ã�š�¦�«�´�¡�š�y

�Š. �®�¤�ª�—�š�¸�É4 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�Š�µ�œ�Ÿ�¨�„�µ�¦�š�—�­�°�•�¦�³�•�•
�‹. �®�¤�ª�—�š�¸�É5 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�¦�µ�¥�„�µ�¦�„�µ�¦�˜�¦�ª�‹�­�°�•�„�µ�¦

�Ä�•�v�Š�µ�œ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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�Œ. �®�¤�ª�—�š�¸�É6 �ž�¦�³�„�°�•�—�v�ª�¥�­�µ�Á�®�˜�»�„�µ�¦�•�Î�µ�¦�»�—�•�„�¡�¦�u�°�Š�®�¦�º�°�Ä�•�v�Š�µ�œ�Å�¤�u�Å�—�v
�Â�¨�³�„�µ�¦�Â�„�v�Å�…�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�Á�•�º�Ê�°�Š�˜�v�œ

1-21 �„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�l�—�Ä�•�v�Š�µ�œ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Ä�•�v�Š�µ�œ�Å�—�v�Á�˜�È�¤�š�¸�É�®�¦�º�°
�¡�¦�v�°�¤�š�¸�É�‹�³�Ä�•�v�Š�µ�œ�Å�—�v�Á�˜�È�¤�š�¸�É�Á�ž�}�œ�Á�ª�¨�µ24�•�´�É�ª�Ã�¤�Š�˜�·�—�˜�u�°�„�´�œ �®�¦�º�°�Å�¤�u�œ�v�°�¥�„�ª�u�µ1�ª�´�œ �Â�¨�³�‹�³�˜�v�°�Š
�š�Î�µ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�„�Î�µ�®�œ�—�Ä�®�v�š�—�­�°�•�‹�œ�„�ª�u�µ�‹�³
�Å�—�v�Ÿ�¨�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹�Â�¨�³�‹�œ�Â�œ�u�Ä�‹�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�ª�u�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Á�®�¨�u�µ�œ�´�Ê�œ
�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�—�¸�™�¼�„�˜�v�°�Š�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�»�„�ž�¦�³�„�µ�¦�¦�µ�¥�„�µ�¦�­�·�É�Š�…�°�Š�˜�u�µ�Š�Ç�˜�u�°�Å�ž�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�³�™�º�°�Á�ž�}�œ�­�u�ª�œ�®�œ�¹�É�Š�…�°�Š�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ
�—�v�ª�¥�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
1. �Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š
2. �®�œ�´�Š�­�º�°�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y
3. �Á�‡�¦�º�É�°�Š�¤�º�°�¡�·�Á�«�¬�­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š �Ž�u�°�¤�•�Î�µ�¦�»�Š�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�Ž�¹�É�Š�š�µ�Š

�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�­�u�Š�¤�µ�Ä�®�v�—�v�ª�¥
4. �°�³�Å�®�¨�u�˜�u�µ�Š�Ç�­�Î�µ�®�¦�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�œ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�‹�³

�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�¤�·�Å�—�v�®�¤�µ�¥�™�¹�Š�„�µ�¦�¡�v�œ�‡�ª�µ�¤
�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�µ�„�˜�¦�ª�‹�¡�•�£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª�ž�¦�µ�„�’�ª�u�µ�ª�´�­�—�»
�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µ�¤�µ�Ä�•�v�Š�µ�œ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Å�¤�u
�Á�ž�}�œ�Å�ž�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Â�¨�³�®�¦�º�°�Å�¤�u
�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Ä�®�v�œ�Î�µ�Å�ž�Ä�•�v�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�¨�³�Â�„�v�Å�…�Ä�®�v
�™�¼�„�˜�v�°�Š�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�š�»�„�ž�¦�³�„�µ�¦�š�´�œ�š�¸�š�¸�É�Å�—�v�¦�´�•�Â�‹�v�Š�‹�µ�„�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦
�Ã�—�¥�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�—�Ç�Å�¤�u�Å�—�v�š�´�Ê�Š�­�·�Ê�œ

1-22 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�Â�¨�³�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

1-22.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�Â�¨�³�¦�´�•�Ÿ�·�—�•�°�•�®�µ�„�¤�¸�…�v�°�•�„�¡�¦�u�°�Š�Ä�—�Ç�ž�¦�µ�„�’�…�¹�Ê�œ�Ä�œ
�Š�µ�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�®�¦�º�°�®�µ�„�ž�¦�µ�„�’�ª�u�µ�¦�³�•�•�®�¦�º�°�°�»�ž�„�¦�–�y�Ä�—�Ç�Å�¤�u�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ
�Å�—�v�­�¤�•�¼�¦�–�y�˜�µ�¤�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�®�¦�º�°�š�Î�µ�Ä�®�v�š�¦�´�¡�¥�y�­�·�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�­�¸�¥�®�µ�¥�Å�¤�u�ª�u�µ
�Ã�—�¥�š�µ�Š�˜�¦�Š�®�¦�º�°�š�µ�Š�°�v�°�¤�š�¸�É�Á�„�·�—�…�¹�Ê�œ�£�µ�¥�Ä�œ�¦�³�¥�³�Á�ª�¨�µ2�ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�°�„
�Ä�•�¦�´�•�¦�°�Š�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ(CERTIFICATE OF COMPLETION)
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�„�µ�¦�Â�„�v�Å�…�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�Ã�—�¥�—�u�ª�œ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�­�·�Ê�œ�®�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¤�u�‹�´�—�„�µ�¦�Â�„�v�Å�…�Ä�®�v�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y
�£�µ�¥�Ä�œ�Á�ª�¨�µ�°�´�œ�­�¤�‡�ª�¦�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�…�°�Š� �p�µ�¥�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�„�Î�µ�®�œ�—�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�µ�‹�‹�´�—
�Ä�®�v�Ÿ�¼�v�°�º�É�œ�š�Î�µ�„�µ�¦�Â�„�v�Å�…�Â�š�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ã�—�¥�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�­�·�Ê�œ�š�¸�É�Á�„�·�—�‹�µ�„�„�µ�¦�Â�„�v�Å�…�œ�´�Ê�œ

1-22.2 �Ä�œ�•�u�ª�Š�Á�ª�¨�µ2�ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�°�„�Ä�•�¦�´�•�¦�°�Š�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥
�…�°�Š�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¤�µ�˜�¦�ª�‹�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�»�„�Á�—�º�°�œ�°�µ�š�·�Á�•�u�œ
�„�µ�¦�°�´�—�‹�µ�¦�•�¸, �Á�˜�·�¤�œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ, �¨�v�µ�Š�Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«, �Á�˜�·�¤�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ,
�„�µ�¦�ž�¦�´�•�‡�ª�µ�¤�˜�¹�Š�­�µ�¥�¡�µ�œ�Á�ž�}�œ�˜�v�œ

1-23 �„�µ�¦� �n�„�°�•�¦�¤�•�u�µ�Š

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�œ�³�œ�Î�µ�Â�¨�³� �n�„�°�•�¦�¤�•�u�µ�Š�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�®�v�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�³�•�•
�Å�—�v�°�¥�u�µ�Š�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�£�µ�¥�Ä�œ30�ª�´�œ�®�¨�´�Š�‹�µ�„�Å�—�v�¦�´�•�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�Â�¨�v�ª

1-24 �Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ
�Š�µ�œ�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�ž�¦�³�Á�£�š�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Á�¤�º�É�°�š�Î�µ�Š�µ�œ�Ä�œ�š�»�„�­�£�µ�ª�³
�‹�³�˜�v�°�Š�ž�¦�µ�«�‹�µ�„�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š�¤�µ�¥�´�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�®�v�°�Š�…�v�µ�Š�Á�‡�¸�¥�Š�Á�„�·�œ�„�ª�u�µ�¦�³�—�´�•�š�¸�É
�¥�°�¤�¦�´�•�Å�—�v�Ã�—�¥�ª�·�«�ª�„�¦�Á�ž�}�œ�Ÿ�¼�v�ª�·�œ�·�‹�Œ�´�¥(�¦�³�—�´�•�‡�ª�µ�¤�—�´�Š�…�°�Š�Á�­�¸�¥�Š�Å�¤�u�Á�„�·�œNC45�®�¦�º�°�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ
ACOUSTIC REPORT) �‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Á�„�·�œ�„�ª�u�µ�š�¸�É�ª�·�«�ª�„�¦�¥�°�¤�¦�´�•�Å�—�v�‹�³�˜�v�°�Š
�Å�—�v�¦�´�•�„�µ�¦�Â�„�v�Å�…�°�¥�u�µ�Š�™�¼�„�ª�·�›�¸�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�‡�ª�µ�¤
�­�´�É�œ�­�³�Á�š�º�°�œ�Ã�—�¥�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-25 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�¡�·�Á�«�¬�­�Î�µ�®�¦�´�•�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�‡�»�–�­�¤�•�´�˜�·�…�°�Š�Ÿ�¼�v�š�Î�µ�Š�µ�œ
1-25.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�š�Î�µ�Š�µ�œ�Ä�œ�Ã�‡�¦�Š�„�µ�¦�‹�³�˜�v�°�Š�Á�‡�¥�Ÿ�u�µ�œ�Â�¨�³�š�Î�µ�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³

�¦�³�•�µ�¥�°�µ�„�µ�«�Ä�œ�Ã�‡�¦�Š�„�µ�¦�š�¸�É�Á�ž�}�œ�¨�´�„�¬�–�³�Á�—�¸�¥�ª�„�´�œ�„�´�•�Š�µ�œ�Ä�œ�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�˜�´�Ê�Š�Â�˜�u
�Á�¦�·�É�¤�˜�v�œ�‹�œ�„�¦�³�š�´�É�Š�Š�µ�œ�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Â�¨�³�­�u�Š�¤�°�•�Š�µ�œ�Å�—�v

1-25.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�ª�·�«�ª�„�¦�‡�ª�•�‡�»�¤ �­�µ�…�µ�Á�‡�¦�º�É�°�Š�„�¨ �ž�¦�³�Á�£�š�­�µ�¤�´�• �Á�Ž�È�œ�•�º�É�°
�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�š�Î�µ�Š�µ�œ�‡�ª�•�‡�»�¤�˜�µ�¤�š�¸�É�„�‘�„�¦�³�š�¦�ª�Š�®�¦�º�°�„�‘�®�¤�µ�¥�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š
�„�Î�µ�®�œ�—�Å�ª�v�˜�¨�°�—�¦�³�¥�³�Á�ª�¨�µ�š�Î�µ�Š�µ�œ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

1-26 �„�µ�¦�‹�´�—�Á�˜�¦�¸�¥�¤�Š�µ�œ�š�¸�É�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š

1-26.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�­�Î�µ�¦�ª�‹�Â�¨�³�˜�¦�ª�‹�­�°�•�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š �Ã�—�¥�˜�v�°�Š�«�¹�„�¬�µ�Â�¨�³�Á�…�v�µ�Ä�‹
�™�¹�Š�¨�´�„�¬�–�³�Â�¨�³�­�£�µ�¡�…�°�Š�­�™�µ�œ�š�¸�É�š�¸�É�‹�³�„�u�°�­�¦�v�µ�Š�¦�ª�¤�š�´�Ê�Š�­�µ�›�µ�¦�–�¼�ž�Ã�£�‡�˜�u�µ�Š�Ç�š�¸�É�Á�„�¸�É�¥�ª
�…�v�°�Š�Á�ž�}�œ�°�¥�u�µ�Š�—�¸�®�µ�„�Á�„�·�—�ž�{�•�®�µ�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š�Â�¨�³�˜�·�—�˜�´�Ê�Š�¦�³�•�•�°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„
�…�v�°�¤�¼�¨�—�´�Š�„�¨�u�µ�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�¥�„�…�v�°�°�v�µ�Š�™�¹�Š�„�µ�¦�š�¸�É�˜�œ�Å�¤�u�š�¦�µ�•�…�v�°�Á�š�È�‹�‹�¦�·�Š�®�¦�º�°�…�v�°�¤�¼�¨
�—�´�Š�„�¨�u�µ�ª�Å�¤�u�Å�—�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-26.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�Á�ª�¦�¥�µ�¤�¦�³�¤�´�—�¦�³�ª�´�Š�¦�´�„�¬�µ�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�¦�ª�¤�š�´�Ê�Š�°�´�‡�‡�¸�£�´�¥�š�¸�É
�Á�„�¸�É�¥�ª�„�´�•�š�¦�´�¡�¥�y�­�·�œ�š�´�Ê�Š�ž�ª�Š

1-26.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Á�˜�È�¤�š�¸�É�Á�¤�º�É�°�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�˜�u�µ�Š�Ç�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�‹�µ�„
�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�š�—�¨�°�Š�Á�‡�¦�º�É�°�Š

1-26.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�¼�Â�¨�­�™�µ�œ�š�¸�É�ž�’�·�•�´�˜�·�Š�µ�œ �š�¸�É�¡�´�„�•�´�É�ª�‡�¦�µ�ª �š�¸�É�Á�„�È�•�…�°�Š�˜�u�µ�Š�Ç�Ä�®�v�­�³�°�µ�—
�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�°�¥�¼�u�Ä�œ�­�£�µ�¡�ž�¨�°�—�£�´�¥�˜�¨�°�—�Á�ª�¨�µ

1-26.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¡�¥�µ�¥�µ�¤�š�Î�µ�Š�µ�œ�Ä�®�v�Á�„�·�—�Á�­�¸�¥�Š�¦�•�„�ª�œ�Â�¨�³�­�´�É�œ�­�³�Á�š�º�°�œ�œ�v�°�¥�š�¸�É�­�»�—�Á�š�u�µ�š�¸�É
�­�µ�¤�µ�¦�™�‹�³�š�Î�µ�Å�—�v�Á�¡�º�É�°�¤�·�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�—�º�°�—�¦�v�°�œ�Â�¨�³�¤�¸�Ÿ�¨�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�˜�u�°�‡�œ
�®�¦�º�°�Š�µ�œ�°�º�É�œ�Ç�š�¸�É�°�¥�¼�u�Ä�„�¨�v�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-26.6 �Á�¤�º�É�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�¤�•�¼�¦�–�y�Â�¨�v�ª�˜�v�°�Š�…�œ�¥�v�µ�¥�Á�‡�¦�º�É�°�Š�¤�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�˜�¨�°�—�‹�œ
�¦�º�Ê�°�™�°�œ�°�µ�‡�µ�¦�•�´�É�ª�‡�¦�µ�ª�Ž�¹�É�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�ž�¨�¼�„�­�¦�v�µ�Š�…�¹�Ê�œ�­�Î�µ�®�¦�´�•�Š�µ�œ�œ�¸�Ê�°�°�„�Å�ž�Ä�®�v�¡�v�œ�‹�µ�„
�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�­�·�É�Š�Ä�—�š�¸�É�˜�v�°�Š�­�u�Š�‡�º�œ�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�È�˜�v�°�Š�‹�´�—�„�µ�¦�­�u�Š�‡�º�œ�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥
�Á�­�¦�È�‹�­�·�Ê�œ�Å�ž�„�u�°�œ�š�¸�É�‹�³�­�u�Š�¤�°�•�Š�µ�œ

1.26.7 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�Î�µ�„�´�—�…�°�•�Á�…�˜�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Å�¤�u�Ä�®�v�Á�„�·�—�„�µ�¦�¨�u�ª�Š�¨�Ê�Î�µ�®�¦�º�°�•�»�„�¦�»�„�Á�…�v�µ�Å�ž
�Ä�œ�­�™�µ�œ�š�¸�É�…�v�µ�Š�Á�‡�¸�¥�Š�œ�°�„�•�¦�·�Á�ª�–�„�u�°�­�¦�v�µ�Š�Å�¤�u�œ�Î�µ�°�»�ž�„�¦�–�y�ª�´�­�—�»�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç�Å�ž�„�¸�—
�…�ª�µ�Š�š�µ�Š�­�´�•�‹�¦�Å�ž�¤�µ�…�°�Š�•�»�‡�‡�¨�š�´�É�ª�Å�ž�Â�¨�³�—�¼�Â�¨�ž�q�°�Š�„�´�œ�Å�¤�u�Ä�®�v�¡�œ�´�„�Š�µ�œ�…�°�Š�˜�œ�•�»�„�¦�»�„
�Á�…�v�µ�Å�ž�Ä�œ�Á�…�˜�š�¸�É�…�°�Š�Ÿ�¼�v�°�º�É�œ�…�–�³�Á�—�¸�¥�ª�„�´�œ�ž�q�°�Š�„�´�œ�Å�¤�u�Ä�®�v�Ÿ�¼�v�š�¸�É�Å�¤�u�Á�„�¸�É�¥�ª�…�v�°�Š�Á�…�v�µ�Å�ž�Ä�œ�•�¦�·�Á�ª�–
�„�u�°�­�¦�v�µ�Š�Á�—�È�—�…�µ�—�š�´�Ê�Š�Ä�œ�Â�¨�³�œ�°�„�Á�ª�¨�µ�ž�’�·�•�´�˜�·�Š�µ�œ�¦�ª�¤�š�´�Ê�Š�Å�¤�u�„�u�°�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�Â�„�u
�­�™�µ�œ�š�¸�É�­�µ�›�µ�¦�–�³�Â�¨�³�­�µ�›�µ�¦�–�¼�ž�Ã�£�‡�®�µ�„�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š
�Ž�u�°�¤�Â�Ž�¤�Ä�®�v�‡�º�œ�­�£�µ�¡�Á�—�·�¤�„�u�°�œ�Á�­�¸�¥�®�µ�¥�¦�ª�¤�š�´�Ê�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—

1-27 �„�µ�¦�…�œ�­�u�Š

1-27.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�…�œ�­�u�Š�Á�‡�¦�º�É�°�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š
�¦�ª�¤�š�´�Ê�Š�„�µ�¦�¥�„�Á�…�v�µ�Å�ž�¥�´�Š�š�¸�É�˜�·�—�˜�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—�Á�ž�}�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-27.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�°�´�œ�Á�„�·�—�‹�µ�„�„�µ�¦�…�œ�­�u�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y
�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-27.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�¨�u�µ�•�v�µ�Ä�œ�„�µ�¦�…�œ�­�u�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�®�¦�º�°
�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç�¤�µ�¥�´�Š�­�£�µ�¡�š�¸�É�˜�·�—�˜�´�Ê�Š



�­�u�ª�œ�š�¸�É1 ME-1/17

�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC01-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-28 �„�µ�¦�‡�ª�•�‡�»�¤�Â�¨�³�—�¼�Â�¨�‡�œ�Š�µ�œ

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�‡�Î�µ�Â�œ�³�œ�Î�µ�Â�„�u�‡�œ�Š�µ�œ�Ä�œ�„�µ�¦�„�u�°�­�¦�v�µ�Š�Â�¨�³�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Á�‡�¦�º�É�°�Š�¤�º�°�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç
�°�¥�u�µ�Š�­�¤�É�Î�µ�Á�­�¤�°�˜�´�Ê�Š�Â�˜�u�˜�v�œ�‹�œ�Š�µ�œ�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Ã�—�¥�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�Ä�•�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�‡�œ�Š�µ�œ�•�»�—�Á�—�·�¤�˜�´�Ê�Š�Â�˜�u�Á�¦�·�É�¤�˜�v�œ�‹�œ�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Ã�—�¥�š�¸�É�®�µ�„�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š
�•�»�‡�¨�µ�„�¦�•�»�—�Á�—�·�¤�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�Â�š�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�u�°�œ�š�¸�É�‹�³�—�Î�µ�Á�œ�·�œ�„�µ�¦

1.29 �„�µ�¦�˜�·�—�˜�u�°�ž�¦�³�­�µ�œ�Š�µ�œ�Â�¨�³�‡�u�µ�—�Î�µ�Á�œ�·�œ�„�µ�¦

�„�¦�–�¸�¥�´�Š�¤�·�Å�—�v�„�Î�µ�®�œ�—�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š �¤�¸�®�œ�v�µ�š�¸�É�˜�·�—�˜�u�°�ž�¦�³�­�µ�œ�Š�µ�œ �„�´�•�®�œ�u�ª�¥�Š�µ�œ�¦�µ�•�„�µ�¦�®�¦�º�°
�Á�°�„�•�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�¦�³�•�•�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�´�•�Ÿ�·�—�•�°�•�°�¥�¼�u  �Á�¡�º�É�°�Ä�®�v�Å�—�v�¤�µ�Ž�¹�É�Š�‡�ª�µ�¤�­�¤�•�¼�¦�–�y�…�°�Š�¦�³�•�•�š�¸�É
�Ä�•�v�Ä�œ�Ã�‡�¦�Š�„�µ�¦ �Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç  �Ä�œ�„�µ�¦�˜�·�—�˜�u�°�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�¸�É�Á�¦�¸�¥�„�Á�„�È�•�Ã�—�¥�®�œ�u�ª�¥�Š�µ�œ�¦�µ�•�„�µ�¦
�®�¦�º�°�Á�°�„�•�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š �¥�„�Á�ª�v�œ �‡�u�µ�›�¦�¦�¤�Á�œ�¸�¥�¤�Â�¨�³�‡�u�µ�ž�¦�³�„�´�œ�¤�·�Á�˜�°�¦�y�™�µ�ª�¦�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ



�­�u�ª�œ�š�¸�É2 ME-2/1

�…�°�•�Á�…�˜�Š�µ�œ(SCOPE OF WORK)

REVISION ……….
REVISION ……….

I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC02-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

2-1 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�š�´�É�ª�Å�ž
(GENERAL SCOPE OF WORK)

2-1.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�ª�´�­�—�» �°�»�ž�„�¦�–�y �˜�¨�°�—�‹�œ�•�u�µ�Š� �m�¤�º�° �Â�¦�Š�Š�µ�œ�Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�­�Î�µ�®�¦�´�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤
�®�¨�´�„�ª�·�•�µ�•�u�µ�Š�š�¸�É�—�¸�Á�¡�º�É�°�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�˜�µ�¤�š�¸�É�ž�¦�µ�„�’�Ä�œ�Â�•�•�Â�¨�³
�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�—�´�Š�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�¦�³�•�•�˜�u�µ�Š�Ç�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�˜�u�°�Å�ž�œ�¸�Ê �‹�œ�„�¦�³�š�´�É�Š
�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�—�¸

2-1.1.1�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ(SPLIT TYPE AIRCONDITIONER)

2-1.1.2 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«

2-1.1.3 �¦�³�•�•�š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y

2-1.1.4 �š�u�°�¨�¤�Â�¨�³�¦�³�•�•�„�¦�³�‹�µ�¥�¨�¤�Á�¥�È�œ

2-1.1.5 �¦�³�•�•�Å�¢�¢�q�µ, �¦�³�•�•�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�Â�¨�³�¦�³�•�•REMOTE CONTROL

2-1.1.6 �¦�³�•�•�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š

2-1.1.7 �°�º�É�œ�Ç�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v

2-1.2 �Ä�œ�„�¦�–�¸�š�¸�É�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�¤�·�Å�—�v�Â�­�—�Š�Å�ª�v �®�µ�„�Á�ž�}�œ�°�»�ž�„�¦�–�y�š�¸�É�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�˜�u�°�Á�œ�º�É�°�Š�š�¸�É
�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Å�ª�v�—�v�ª�¥ �Á�¡�º�É�°�Ä�®�v�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�­�¤�•�¼�¦�–�y  �Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�Â�‹�v�Š�˜�u�°�ª�·�«�ª�„�¦�„�u�°�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Â�¨�³�Ä�®�v�™�º�°�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�— �®�µ�„�¤�·�Œ�³�œ�´�Ê�œ
�Â�¨�v�ª�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

2-1.3 �•�u�µ�Š� �m�¤�º�°�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�®�µ�Á�¡�º�É�°�š�Î�µ�Š�µ�œ�˜�·�—�˜�´�Ê�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Ã�—�¥�Á�Œ�¡�µ�³�°�¥�u�µ�Š�¥�·�É�Š�Š�µ�œ
�Á�•�º�É�°�¤�š�u�°�œ�Ê�Î�µ, �Š�µ�œ�š�u�°�¨�¤, �Š�µ�œ�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�˜�u�µ�Š�Ç�Â�¨�³�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�Á�ž�}�œ�˜�v�œ�‹�³�˜�v�°�Š�Á�‡�¥�Ÿ�u�µ�œ�Š�µ�œ�Â�¨�³
�Å�—�v�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�­�™�µ�•�´�œ� �n�„� �m�¤�º�°�Â�¦�Š�Š�µ�œ�Â�¨�³�®�¦�º�°�¤�·�Œ�³�œ�´�Ê�œ�‹�³�˜�v�°�Š�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Â�¨�³�Á�‡�¥�Ÿ�u�µ�œ�Š�µ�œ�š�¸�É
�Á�„�¸�É�¥�ª�…�v�°�Š�¤�µ�Á�ž�}�œ�Á�ª�¨�µ�œ�µ�œ�¡�°�­�¤�‡�ª�¦�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�„�µ�¦�š�—�­�°�•� �m�¤�º�°�…�°�•�u�µ�Š� �m�¤�º�°�—�´�Š�„�¨�u�µ�ª�„�u�°�œ
�„�µ�¦�Á�¦�·�É�¤�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�Î�µ�Š�µ�œ

2-1.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�“�µ�œ�‡�°�œ�„�¦�¸�˜�¦�°�Š�¦�´�•�Â�š�u�œ�Á�‡�¦�º�É�°�Š�‹�´�„�¦�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�Ã�—�¥�Á�­�œ�°
SHOP DRAWING�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�˜�¦�ª�‹�­�°�•�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ä�—�Ç



�­�u�ª�œ�š�¸�É2 ME-2/2

�…�°�•�Á�…�˜�Š�µ�œ(SCOPE OF WORK)

REVISION ……….
REVISION ……….

I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC02-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

2-1.5 �¦�µ�¥�„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�ª�´�­�—�»�°�»�ž�„�¦�–�y�Á�ž�}�œ�¦�³�¥�³�Á�ª�¨�µ2�ž�m �œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�°�„�Ä�•�¦�´�•�¦�°�Š�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹
�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ (CERTIFICATE OF COMPLETION)�œ�´�Ê�œ �‹�³�˜�v�°�Š�°�°�„�Ä�•�¦�´�•�ž�¦�³�„�´�œ�Á�ž�}�œ�¨�µ�¥
�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š �®�¦�º�°�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥ �Â�¨�³�®�¦�º�°�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Ã�—�¥�˜�¦�Š �˜�µ�¤�¦�µ�¥�„�µ�¦�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

1. �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ �Ã�—�¥�¦�´�•�ž�¦�³�„�´�œ�š�»�„�•�·�Ê�œ�­�u�ª�œ
2. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« �Ã�—�¥�¦�´�•�ž�¦�³�„�´�œ�•�·�Ê�œ�š�»�„�•�·�Ê�œ�­�u�ª�œ
3. �¦�³�•�•�‡�ª�•�‡�»�¤�°�´�˜�Ã�œ�¤�´�˜�· �Ã�—�¥�¦�´�•�ž�¦�³�„�´�œ�š�»�„�•�·�Ê�œ�­�u�ª�œ
4. �¦�³�•�•MOTORIZED ACTUATOR�˜�u�µ�Š�Ç, FIRE/SMOKE DAMPER�Ã�—�¥�¦�´�•�ž�¦�³�„�´�œ

�š�»�„�•�·�Ê�œ�­�u�ª�œ

�­�Î�µ�®�¦�´�•�„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�•�·�Ê�œ�­�u�ª�œ�˜�u�µ�Š�Ç �œ�´�Ê�œ �„�¦�–�¸�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�¨�¸�É�¥�œ�•�·�Ê�œ�­�u�ª�œ�Ä�®�v
�Ä�®�¤�u �Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�ª�´�­�—�»�Â�¨�³�‡�u�µ�Â�¦�Š�˜�·�—�˜�´�Ê�Š

2-1.6 �¦�µ�¥�„�µ�¦SPARE PART (�°�»�ž�„�¦�–�y�š�¸�É�­�Î�µ�¦�°�Š�Å�ª�v�Á�ž�¨�¸�É�¥�œ�˜�µ�¤�•�u�ª�Š�¦�³�¥�³�Á�ª�¨�µ�Ä�•�v�Š�µ�œ�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—) �š�¸�É
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v�š�µ�Š�Ã�‡�¦�Š�„�µ�¦ �¡�¦�v�°�¤�„�´�•�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Š�ª�—�­�»�—�š�v�µ�¥ �Ã�—�¥�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Á�ž�}�œ
�˜�µ�¦�µ�Š�¦�µ�¥�„�µ�¦SPARE PART�Ž�¹�É�Š�¦�³�•�»�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�•�º�Ê�°�Š�˜�v�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ�—�´�Š�œ�¸�Ê
- �•�º�É�°�¥�¸�É�®�v�°, �•�º�É�°�¦�»�u�œ �š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�•�v�Ä�œ�ž�{�‹�‹�»�•�´�œ
- �•�º�É�°�¥�¸�É�®�v�°, �•�º�É�°�¦�»�u�œ�š�¸�É�­�µ�¤�µ�¦�™�Á�š�¸�¥�•�Á�š�u�µ�Ä�•�v�š�—�Â�š�œ�Å�—�v
- �•�º�É�°�˜�´�ª�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�®�¦�º�°�Ÿ�¼�v�Ÿ�¨�·�˜ �¡�¦�v�°�¤�š�¸�É�°�¥�¼�u�Â�¨�³�®�¤�µ�¥�Á�¨�…�Ã�š�¦�«�´�¡�š�y�˜�·�—�˜�u�°

�Ã�—�¥�¦�µ�¥�„�µ�¦SPARE PART�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�° �‹�Î�µ�œ�ª�œ, �¦�µ�‡�µ�‡�u�µ�…�°�Š�˜�u�°�®�œ�u�ª�¥ (�Å�¤�u�‡�·�—�‡�u�µ�Â�¦�Š)
�Á�œ�º�É�°�Š�‹�µ�„�‹�³�˜�v�°�Š�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�•�u�ª�Š�Á�ª�¨�µ2�ž�m �‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥
�¦�µ�¥�„�µ�¦�°�¥�u�µ�Š�œ�v�°�¥�˜�µ�¤�š�¸�É�¦�³�•�» �®�¦�º�°�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ �—�´�Š�œ�¸�Ê (�™�v�µ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¤�u�•�¸�Ê�Â�‹�Š�®�¦�º�°�Å�¤�u�Á�­�œ�°�¦�µ�‡�µ
�Å�ª�v�Ä�®�v�Ã�‡�¦�Š�„�µ�¦�¦�´�•�š�¦�µ�• �‹�³�™�º�°�ª�u�µ�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�®�¤�—)

- �­�µ�¥�¡�µ�œ�Â�¨�³Filter�‹�Î�µ�œ�ª�œ10%�…�°�Š�Â�˜�u�¨�³�…�œ�µ�—�š�¸�É�Ä�•�v�Ä�œ�Ã�‡�¦�Š�„�µ�¦, �­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«,
�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«

2-1.7 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�¦�µ�‡�µ�Ã�—�¥�ž�¦�³�¤�µ�– �– �ª�´�œ�š�¸�É�Á�­�œ�°�¦�µ�‡�µ �­�Î�µ�®�¦�´�•�‡�u�µ�ª�´�­�—�»�­�·�Ê�œ�Á�ž�¨�º�°�Š�š�¸�É�‹�³�˜�v�°�Š�Ä�•�v
�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�‹�´�„�¦�°�»�ž�„�¦�–�y�Ä�œ�•�u�ª�Š�¦�³�¥�³�Á�ª�¨�µ�¦�´�•�ž�¦�³�„�´�œ2�ž�m �—�´�Š�„�¨�u�µ�ª �Ã�—�¥�‹�³�˜�v�°�Š�Á�­�œ�° �‹�Î�µ�œ�ª�œ, �¦�µ�‡�µ
�‡�u�µ�…�°�Š�˜�u�°�®�œ�u�ª�¥ (�Å�¤�u�‡�·�—�‡�u�µ�Â�¦�Š) �Ã�—�¥�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�„�µ�¦�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�œ�¸�Ê

- REFRIGERANT
- OIL
- SOLUTION�­�Î�µ�®�¦�´�•�¨�v�µ�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �Â�¨�³�°�º�É�œ�Ç �š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v�š�´�Ê�Š�®�¤�—�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—
�š�´�Ê�Š�œ�¸�Ê �™�v�µ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¤�u�•�¸�Ê�Â�‹�Š�®�¦�º�°�Å�¤�u�Á�­�œ�°�¦�µ�‡�µ�Å�ª�v�Ä�®�v�Ã�‡�¦�Š�„�µ�¦�¦�´�•�š�¦�µ�• �‹�³�™�º�°�ª�u�µ�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•
�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�®�¤�—

2-1.8 �¦�µ�¥�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�‹�´�„�¦�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�…�v�µ�¤�µ�Ä�®�v�•�¦�·�„�µ�¦�Ä�œ�•�u�ª�Š�¦�³�¥�³�Á�ª�¨�µ2�ž�m �®�¦�º�°
�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—�Å�ª�v �‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�„�µ�¦�°�¥�u�µ�Š�œ�v�°�¥�—�´�Š�œ�¸�Ê

1.�˜�¦�ª�‹�­�°�•�Â�¨�³�Á�˜�·�¤�ž�¦�·�¤�µ�–�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ
2.�˜�¦�ª�‹�­�°�•�Á�ž�¨�¸�É�¥�œRefrigerant Drier�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ
3.�˜�¦�ª�‹�­�°�•�Â�¨�³�™�u�µ�¥�œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ�…�°�Š�‡�°�¤�Á�¡�¦�­�Á�Ž�°�¦�y�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ
4.�¨�v�µ�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—Cooling Coil�Â�¨�³Condenser Coil, Air Filter�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«

�Â�•�•�Â�¥�„�­�u�ª�œ�—�v�ª�¥�­�µ�¦�Á�‡�¤�¸�š�¸�É�­�µ�¤�µ�¦�™�¨�—�„�µ�¦�„�u�°�˜�´�ª�…�°�Š�Á�•�º�Ê�°�‹�»�¨�·�œ�š�¦�¸�¥�y
5.�˜�¦�ª�‹�­�°�•�Â�¨�³�˜�¦�ª�‹�Á�˜�·�¤�‹�µ�¦�³�•�¸, �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ, �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« �²�¨�²
6.�ž�¦�´�•�˜�´�Ê�Š�‡�ª�µ�¤�˜�¹�Š�…�°�Š�­�µ�¥�¡�µ�œ �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« �²�¨�²
7.�˜�¦�ª�‹�­�°�•�Â�¨�³�„�ª�—�…�´�œ�…�´�Ê�ª�˜�u�°�…�°�Š�•�»�—Starter, Control�Â�¨�³Circuit Breaker�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ
8.�¨�v�µ�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—Filter�š�»�„�•�»�—�š�¸�É�Ä�•�v�Ä�œ�Ã�‡�¦�Š�„�µ�¦
9.�˜�¦�ª�‹�­�°�•�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�· �Á�•�u�œThermostat, Firestat,Smoke Detector

Control Valve,Motorized Damper�²�¨�²
10.�Â�¨�³�°�º�É�œ�Ç�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�ª�´�­�—�»�°�»�ž�„�¦�–�y�„�Î�µ�®�œ�—�Å�ª�v

�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Â�Ÿ�œ�˜�µ�¦�µ�Š�¦�µ�¥�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�…�v�µ�Š�˜�v�œ �ž�¦�³�„�°�•�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�˜�u�°
�š�µ�Š�Ã�‡�¦�Š�„�µ�¦�—�v�ª�¥�Ã�—�¥�¦�³�•�»�‹�Î�µ�œ�ª�œ�‡�¦�´�Ê�Š�®�¦�º�°�•�u�ª�Š�Á�ª�¨�µ�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�£�µ�¥�Ä�œ�¦�³�¥�³�Á�ª�¨�µ2�ž�m �¤�¸�—�´�Š�œ�¸�Ê
1.�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ �š�»�„4�Á�—�º�°�œ�¦�ª�¤�‹�Î�µ�œ�ª�œ6�‡�¦�´�Ê�Š
2. �¡�´�—�¨�¤  �š�»�„3�Á�—�º�°�œ�¦�ª�¤�‹�Î�µ�œ�ª�œ8�‡�¦�´�Ê�Š
3.�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ  �°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤  �Â�¨�³�˜�¼�v�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤  �š�»�„6�Á�—�º�°�œ�¦�ª�¤�‹�Î�µ�œ�ª�œ4�‡�¦�´�Ê�Š
4. �ž�¦�´�•�ž�¦�·�¤�µ�–�¨�¤  �š�»�„1�ž�m�¦�ª�¤�‹�Î�µ�œ�ª�œ2�‡�¦�´�Ê�Š
5. �°�º�É�œ�Ç �˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�ª�´�­�—�»�°�»�ž�„�¦�–�y�„�Î�µ�®�œ�—�Å�ª�v
�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�­�u�Š�¦�µ�¥�Š�µ�œ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�£�µ�¥�®�¨�´�Š�š�¸�É�Á�…�v�µ�—�Î�µ�Á�œ�·�œ�„�µ�¦�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ä�œ�Â�˜�u�¨�³�‡�¦�´�Ê�Š
�‹�Î�µ�œ�ª�œ2�•�»�— �£�µ�¥�Ä�œ2�­�´�ž�—�µ�®�y�š�¸�É�Á�…�v�µ�š�Î�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ä�®�v�„�v�•�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

2-1.9 �¤�µ�˜�¦�ª�´�—�­�Î�µ�®�¦�´�•�„�µ�¦START UP & COMMISSIONING�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¤�¸�Á�°�„�­�µ�¦�¦�´�•�¦�°�Š�„�µ�¦
�­�°�•�Á�š�¸�¥�• (Certificate of Calibration)�‹�µ�„�­�™�µ�•�´�œ�² �¦�´�•�¦�°�Š�š�¸�É�Á�•�º�É�°�™�º�°�Å�—�v�Á�­�œ�°�˜�u�°�š�µ�Š�Ã�‡�¦�Š�„�µ�¦
�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦ �Á�¡�º�É�°�Ä�•�v�Á�ž�}�œ�¤�µ�˜�¦�ª�´�—�°�v�µ�Š�°�·�Š�‡�º�°

- Pressure gauge, Pressure differential meter
- Thermometer
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�°�»�–�®�£�¼�¤�·�Â�¨�³�‡�ª�µ�¤�•�º�Ê�œ�­�´�¤�¡�´�š�›�y
- �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�°�»�–�®�£�¼�¤�·�Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª�¨�¤
- Ampmeter, Voltmeter
- �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�— �°�º�É�œ�Ç �š�¸�É�˜�v�°�Š�Ä�•�v�Ä�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�š�—�­�°�•�¦�³�•�•�Ä�®�v�‡�¦�•�™�v�ª�œ�­�¤�•�¼�¦�–�y

2-1.10 �Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š �‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Á�¨�º�°�„�¤�°�Á�˜�°�¦�y�š�¸�É�Ä�•�v�„�´�•�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ, �¡�´�—�¨�¤�Â�¨�³�°�º�É�œ�Ç
�Ž�¹�É�Š�Á�ž�}�œ�¤�°�Á�˜�°�¦�y�š�¸�É�¤�¸�…�œ�µ�—�Â�¦�Š�¤�v�µ�Â�¨�³�ž�¦�³�Á�£�š�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�š�¸�É�¤�°�Á�˜�°�¦�y�˜�v�°�Š�Ä�•�v �Á�•�u�œ �Á�¢�­�®�¦�º�°
�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ �š�¸�É�Å�¤�u�­�°�—�‡�¨�v�°�Š�˜�¦�Š�„�´�•�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�— �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�˜�¦�ª�‹�­�°�•�Â�¨�³�Â�‹�v�Š�˜�u�°�ª�·�«�ª�„�¦�„�u�°�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Â�¨�³�Ä�®�v�™�º�°�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�—
�®�µ�„�¤�·�Œ�³�œ�´�Ê�œ�Â�¨�v�ª�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�®�¤�—�š�¸�É�Á�„�¸�É�¥�ª�„�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�Â�¨�³�„�µ�¦�­�¼�•�Á�­�¸�¥�Á�ª�¨�µ�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�œ
�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š �Ž�¹�É�Š�¤�¸�Ÿ�¨�„�¦�³�š�•�˜�u�°�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦ �®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�µ�¥�°�º�É�œ�Ç �‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«

2-1.11 �Ä�œ�„�µ�¦�Á�¨�º�°�„�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ�Â�¨�³VRF�Â�¨�³�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v
�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�Ÿ�¼�v�…�µ�¥ �‹�´�—�­�u�Š�Á�°�„�­�µ�¦�Â�œ�•�š�v�µ�¥�ž�¦�³�„�°�•�„�µ�¦�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�Ä�®�v�‡�¦�•�™�v�ª�œ �¤�·�Œ�³�œ�´�Ê�œ�‹�³�Å�¤�u
�¡�·�‹�µ�¦�–�µ�°�œ�»�¤�´�˜�·�Ã�—�¥�¤�¸�¦�µ�¥�„�µ�¦�˜�u�°�Å�ž�œ�¸�Ê

- Catalog & Technical Specification
- Performance Fan and Pump Curve�š�¸�É�Â�­�—�Š�‹�»�—�®�¦�º�°�…�°�•�Á�…�˜�Ã�—�¥�¦�³�•�»�Å�ª�v�Ä�œCurve�…�°�Š

: �‹�»�—�Ä�•�v�Š�µ�œ�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—
: �‹�»�—�®�¦�º�°�…�°�•�Á�…�˜�­�£�µ�ª�³�š�¸�É�Å�¤�u�Á�­�™�¸�¥�¦

- Technical Selection�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—
- �ž�¦�³�Á�£�š�Â�¨�³�…�œ�µ�—�…�°�Š�¤�°�Á�˜�°�¦�y,
- �…�œ�µ�—Pulley�…�°�Š�¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y, �ž�¦�³�Á�£�š�Â�¨�³�…�œ�µ�—�…�°�Š�­�µ�¥�¡�µ�œ�š�¸�É�Á�¨�º�°�„�Ä�•�v
- Sound Power Level�Â�˜�u�¨�³Octave�…�°�Š�¡�´�—�¨�¤
- �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�­�—�Š�¦�µ�¥�„�µ�¦�‡�Î�µ�œ�ª�–�¦�³�—�´�•�Á�­�¸�¥�ŠSound Pressure Level�Â�˜�u�¨�³Octave�¡�¦�v�°�¤

�Á�¨�º�°�„�°�»�ž�„�¦�–�y�¨�—�Á�­�¸�¥�Š (Sound Absorber)�Á�¡�º�É�°�Ä�®�v�Å�—�v�¦�³�—�´�•Noise Criteria�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�®�¦�º�°�š�¸�É
�„�Î�µ�®�œ�—

- �„�u�°�œ�Á�¨�º�°�„�Ž�º�Ê�°�¡�´�—�¨�¤�…�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�®�¦�º�°�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�­�—�Š�¦�µ�¥�„�µ�¦
Recalculation�Ã�—�¥�°�v�µ�Š�°�·�Š�…�v�°�¤�¼�¨�š�µ�Š�Á�š�‡�œ�·�‡�°�»�ž�„�¦�–�y�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�Ÿ�¼�v�…�µ�¥�š�¸�É�‹�³�Á�¨�º�°�„�Ä�•�v�‹�¦�·�Š
�¦�ª�¤�™�¹�Š�…�œ�µ�—�Â�¨�³�Â�œ�ª�š�u�°�¨�¤�š�¸�É�‹�³�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š �Á�¡�º�É�°�‡�Î�µ�œ�ª�–�®�µ
: Internal Static Pressure�…�°�ŠCooling coil,�¡�´�—�¨�¤ �Â�¨�³Casing
: External Static Pressure�…�°�ŠPlenum,�š�u�°�¨�¤, Diffuser, Grille, Sound Absorber,Filter

�Â�¨�³�°�º�É�œ�Ç�™�v�µ�¤�¸
: Total Static Pressure�‡�º�°�Ÿ�¨�¦�ª�¤�…�°�ŠInternal�Â�¨�³External Static Pressure
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�…�°�•�Á�…�˜�Š�µ�œ(SCOPE OF WORK)

REVISION ……….
REVISION ……….

I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC02-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�¡�´�—�¨�¤�…�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�®�¦�º�°�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•
�¦�µ�¥�„�µ�¦Recalculation�°�¸�„�‡�¦�´�Ê�Š�Á�¡�º�É�°�ž�¦�´�•�¦�°�•�®�¦�º�°Commissioning�Ä�®�v�Å�—�v�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�Ã�—�¥
�Á�ž�}�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ

- �­�Î�µ�®�¦�´�•�¦�³�•�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ, �Á�‡�¦�º�É�°�ŠVRF�˜�v�°�Š�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡
�„�µ�¦�Á�¨�º�°�„Performance Matching�¦�³�®�ª�u�µ�Š�•�»�—Indoor Air Handling Unit, Fan coil unit�„�´�•
�•�»�—Outdoor Condensing Unit�Â�¨�³�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�‡�ª�µ�¤�­�µ�¤�µ�¦�™�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�š�¸�É�¨�—�¨�Š
�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ã�—�¥�Ä�®�v�Â�­�—�Š�…�œ�µ�—�š�u�°�š�¸�É�Ä�•�v �¦�¼�ž�Â�•�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�¨�°�—�¦�³�¥�³�š�µ�Š
�Â�¨�³Equivalent Length�Á�¡�º�É�°�‡�Î�µ�œ�ª�–�Á�¨�º�°�„�…�œ�µ�—�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�Ä�•�v�Ä�®�v�¤�¸�…�œ�µ�—�„�µ�¦�š�Î�µ�‡�ª�µ�¤
�Á�¥�È�œ�¥�´�Š�‡�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�…�v�°�„�Î�µ�®�œ�—

2-2 �¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ

2-2.1 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�Á�­�œ�°�¦�µ�‡�µ�Ã�—�¥�•�¸�Ê�Â�‹�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�µ�¤�Â�•�•�­�¦�»�ž�Ä�œ�Ä�•�Á�­�œ�°�¦�µ�‡�µ�Â�¨�³
�¦�³�•�»�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�»�„�ž�¦�³�Á�£�š�Â�¨�³�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜

2-2.2 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�Á�­�œ�°Vendor list�…�°�Š�Â�˜�u�¨�³�°�»�ž�„�¦�–�y�Ã�—�¥�Â�˜�u�¨�³�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š�¤�¸
Vendor�°�¥�u�µ�Š�œ�v�°�¥3�¦�µ�¥�ž�¦�³�„�°�•�„�´�•�Ä�•�Á�­�œ�°�¦�µ�‡�µ�Ä�œ�ª�´�œ�Á�­�œ�°�¦�µ�‡�µ

2-2.3 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�­�u�Š�ž�¦�³�ª�´�˜�·�Ÿ�¨�Š�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Á�‡�¥�˜�·�—�˜�´�Ê�Š�Å�ª�v�– �­�™�µ�œ�š�¸�É
�Ä�—�Â�¨�v�ª�•�v�µ�Š

2-2.4 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�­�—�Š�¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�Á�ž�}�œ�…�´�Ê�œ�˜�°�œ�…�°�Š�°�»�ž�„�¦�–�y�Â�˜�u
�¨�³�•�œ�·�—�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

2-2.5 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�Á�­�œ�°�ž�¦�³�Á�£�š�Â�¨�³�‹�Î�µ�œ�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�°�³�Å�®�¨�u(SPARE  PARTS)
�Á�‡�¦�º�É�°�Š�¤�º�°(TOOL)�Â�¨�³�Á�‡�¦�º�É�°�Š�š�—�­�°�•�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

2-2.6 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‡�ª�¦�Á�­�œ�°�¦�µ�‡�µ�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�‹�µ�„�Ã�¦�Š�Š�µ�œ�Á�—�¸�¥�ª�„�´�œ�š�´�Ê�Š�¦�³�•�•

2-2.7 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»
�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�Á�š�u�µ�œ�´�Ê�œ�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�š�¸�É�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�œ�°�„�Á�®�œ�º�°�‹�µ�„
�š�¸�É�¦�³�•�»�Å�ª�v�—�´�Š�„�¨�u�µ�ª�°�µ�‹�™�¼�„�¡�·�‹�µ�¦�–�µ�˜�´�—�­�·�š�›�·�Í�Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�œ�°�„�‹�µ�„�œ�¸�Ê�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Ÿ�¼�v�¦�´�•
�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Ä�œ�­�´�•�•�µ�Á�š�u�µ�œ�´�Ê�œ
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�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ(SPLIT TYPE AIR CONDITIONER)

3-1.1 �Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ(FAN COIL UNIT)
�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�¥�¸�É�®�v�°�Á�—�¸�¥�ª�„�´�•AIR COOLED CONDENSING  UNIT�Ä�•�v�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ
R410�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ  �Â�¨�³�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�˜�v�„�µ�¦�¦�´�•�¦�°�Š�Â�¨�³�Å�—�v�¦�´�•�°�œ�»�•�µ�˜
�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�‹�µ�„�˜�u�µ�Š�ž�¦�³�Á�š�«�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µTECHNICAL  SELECTION�Â�­�—�Š
�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�¨�º�°�„FAN COIL UNIT�Ä�®�v�¡�·�‹�µ�¦�–�µ�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Ä�®�v�¤�¸�‡�u�µ�„�µ�¦�Ä�•�v
�¡�¨�´�Š�Š�µ�œEER�• 11FAN COIL UNIT�Ä�®�v�ž�¦�³�„�°�•�—�v�ª�¥�°�»�ž�„�¦�–�y�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�„. �˜�´�ª�™�´�Š(METAL HOUSING)�ž�¦�³�„�°�•�…�¹�Ê�œ�‹�µ�„�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ
1.3�¤�·�¨�¨�·�Á�¤�˜�¦�¡�u�œ�Á�‡�¨�º�°�•�—�v�ª�¥�­�¸�°�¥�u�µ�Š�—�¸�®�¦�º�°�Á�ž�}�œ�¡�¨�µ�­�˜�·�„�…�¹�Ê�œ�¦�¼�ž�˜�µ�¤�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�‹�³�˜�v�°�Š�„�¦�»
�—�v�ª�¥�Œ�œ�ª�œCLOSED CELL INSULATION    DRAIN PAN�‹�³�˜�v�°�Š�‹�´�—�ª�µ�Š�Â�¨�³�Ä�®�v�¤�¸�…�œ�µ�—
�Ä�®�•�u�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�œ�Ê�Î�µCONDENSATE�…�°�ŠCOIL�Â�¨�³�„�¦�»�—�v�ª�¥�Œ�œ�ª�œ�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�„�µ�¦�Á�„�·�—
�®�¥�—�œ�Ê�Î�µ�‹�µ�„�™�µ�—

�…. �¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y(FAN AND MOTOR)�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•FORWARDCURVE�Â�•�•
DOUBLE WIDTH, DOUBLE INLET CENTRIFUGALTYPE�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�•�œ�Á�¡�¨�µ�¡�´�—�¨�¤
�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�—�¸�š�´�Ê�ŠSTATIC�Â�¨�³DYNAMIC�Á�¡�º�É�°�Å�¤�u�Ä�®�v�Á�„�·�—�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ
�Â�¨�³�Á�­�¸�¥�Š�—�´�Š�…�–�³�š�Î�µ�Š�µ�œBEARING�Ä�®�v�Á�ž�}�œ�Â�•�•SELF-ALIGNING�Â�¨�³�­�µ�¤�µ�¦�™�™�°�—
�Á�ž�¨�¸�É�¥�œ�Å�—�v�Ä�œ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¤�°�Á�˜�°�¦�y�Á�ž�}�œ�Â�•�•SPLIT  CAPACITOR�Â�¨�³�°�°�„�Â�•�•�Ä�®�v
�­�µ�¤�µ�¦�™�…�´�•�¡�´�—�¨�¤�Å�—�v�Ä�œ�•�u�ª�ŠLOW SPEED�¤�°�Á�˜�°�¦�y�Ä�®�v�Á�ž�}�œ�•�œ�·�—3�‡�ª�µ�¤�Á�¦�È�ª�‡�º�°LOW,
MEDIUM�Â�¨�³HIGH SPEED�Â�¨�³�¤�¸�°�»�ž�„�¦�–�yTHERMAL OVERLOAD�°�¥�¼�u�£�µ�¥�Ä�œ�˜�´�ª

�‡. �…�—�š�u�°�š�°�Š�Â�—�Š(COOLING COIL)�Ä�®�v�Á�ž�}�œ�š�u�°�š�°�Š�Â�—�Š�¤�¸ALUMINUM FINS�¥�¹�—�˜�·�—�Â�œ�u�œ
�„�´�•�š�u�°�š�°�Š�Â�—�Š�Ã�—�¥�Á�•�·�Š�„�¨�…�—�š�u�°�š�°�Š�Â�—�Š�‹�³�˜�v�°�Š�°�°�„�Â�•�•�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�™�u�µ�¥�Á�š�‡�ª�µ�¤
�¦�v�°�œ�­�¼�Š�Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Å�®�¨�Ÿ�u�µ�œ�…�—�š�u�°�š�°�Š�Â�—�Š�Å�¤�u�¤�µ�„�„�ª�u�µ400�¢�»�˜/�œ�µ�š�¸�…�—�š�u�°�š�°�Š�Â�—�Š
�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

�Š. EXPANSION VALVE�Â�¨�³�®�¦�º�°CAPILLARY TUBE�­�Î�µ�®�¦�´�•�‡�ª�•�‡�»�¤�„�µ�¦�Å�®�¨�…�°�Š�­�µ�¦�š�Î�µ
�‡�ª�µ�¤�Á�¥�È�œ�š�¸�É�‹�³�Á�…�v�µ�…�—�š�u�°�š�°�Š�Â�—�Š�Ã�—�¥�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�ž�¦�´�•�°�´�˜�¦�µ�„�µ�¦�Å�®�¨�…�°�Š�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ
�Á�¡�º�É�°�Ä�®�vFAN COILUNIT�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¥�È�œ�Å�—�v�˜�µ�¤�°�»�–�®�£�¼�¤�·�š�¸�É�˜�v�°�Š�„�µ�¦

�‹. �š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�µ�„FAN COIL UNIT�Ä�®�v�Ä�•�v�š�u�°PVC. CLASS 8.5�‹�³�˜�v�°�Š�¤�¸TRAP�­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ
�š�·�Ê�Š�‹�µ�„FAN COIL UNIT�š�»�„�Á�‡�¦�º�É�°�Š�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�³�˜�v�°�Š�Á�°�¸�¥�Š�¡�°�š�¸�É�œ�Ê�Î�µ�‹�³�Å�®�¨�Å�—�v�­�³�—�ª�„�š�¸�É�Â�…�ª�œ
�Â�¨�³�¦�°�Š�¦�´�•�š�u�°�‹�³�˜�v�°�Š�¤�¸�¦�³�¥�³�®�u�µ�Š�Å�¤�u�Á�„�·�œ4�¢�»�˜�Â�¨�³�Ä�®�v�®�»�v�¤�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�—�v�ª�¥�Œ�œ�ª�œPREFOAMED
TUBE�®�œ�µ1/2�œ�·�Ê�ª

�Œ. FAN  SPEED  CONTROL  SWITCH�Ä�®�v�Á�ž�}�œ�Â�•�•�š�¸�É�ž�¦�³�„�°�•�—�v�ª�¥FANSPEED
CONTROL  SWITCH (HIGH, MEDIUM, LOW�Â�¨�³OFF)�¡�¦�v�°�¤�š�´�Ê�Š�¤�¸ROOM
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THERMOSTAT�Ä�œ�•�»�—�Á�—�¸�¥�ª�„�´�œ�Ä�œ�˜�Î�µ�Â�®�œ�u�ŠOFF�š�¸�É�˜�´�ªSWITCH�Ä�®�v�­�µ�¤�µ�¦�™�®�¥�»�—�„�µ�¦
�š�Î�µ�Š�µ�œ�…�°�Š�¡�´�—�¨�¤�Â�¨�³COMPRESSOR�Å�—�v

�•. AIR DUCT SMOKE DETECTOR
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸AIR DUCT SMOKE DETECTOR�Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�˜�´�—�ª�Š�‹�¦�‡�ª�•�‡�»�¤�„�µ�¦
�š�Î�µ�Š�µ�œ�…�°�Š�¡�´�—�¨�¤�š�¸�É�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�ž�¦�·�¤�µ�–�¨�¤�®�¤�»�œ�Á�ª�¸�¥�œ�˜�´�Ê�Š�Â�˜�u50�¨�¼�„�•�µ�«�„�y�Á�¤�˜�¦�˜�u�°�œ�µ�š�¸
�®�¦�º�°�Á�‡�¦�º�É�°�Š�š�¸�É�¤�¸�…�œ�µ�— 4.5TON�…�¹�Ê�œ�Å�ž �Ä�œ�„�¦�–�¸�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�vAIR DUCT SMOKE
DETECTOR�Ä�®�v�¤�¸�•�u�ª�Š�°�»�–�®�£�¼�¤�·�„�µ�¦�š�Î�µ�Š�µ�œ32-131oF�Â�¨�³�Á�ž�}�œ�Â�•�•�Â�¦�Š�Á�‡�¨�º�É�°�œ�Å�¢�¢�q�µ�˜�É�Î�µ
12-24 VDC�®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜  �˜�·�—�˜�´�Ê�Š�°�¥�¼�u�š�¸�É�š�u�°�¨�¤�„�¨�´�•�Â�¨�³�Ä�œ�„�¦�–�¸�š�¸�É�¦�³�•�•�„�µ�¦�œ�Î�µ
�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ �Á�ž�}�œ�•�œ�·�—�š�¸�É�Å�¤�u�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ �Ä�®�v�˜�·�—�˜�´�Ê�Š
SMOKE DETECTOR�¦�³�®�ª�u�µ�Š�‡�°�¥�¨�y �Â�¨�³FILTER�…�°�Š�Á�‡�¦�º�É�°�ŠAHU

�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—�Â�…�ª�œ�Ä�œ� �q�µ�Á�¡�—�µ�œ�Â�¨�³�­�µ�¤�µ�¦�™�˜�u�°�š�u�°�­�u�Š�¨�¤�Á�¥�È�œ�Å�—�v�Â�•�•CEILING
CONCEALED  DUCT  MOUNTED  TYPE   WITH  PLENUM�¡�¦�v�°�¤CLEANABLE
ALUMINUM  AIR  FILTER�®�œ�µ1�œ�·�Ê�ª�„�µ�¦�Á�¨�º�°�„�¦�»�u�œ�‹�³�˜�v�°�Š�Ä�®�v�ž�¦�·�¤�µ�–�¨�¤�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—
�š�¸�ÉMEDIUM CFM�Â�¨�³MEDIUM STATIC PRESSURE�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�•�œ�·�—�š�¸�É
�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ�¦�»�u�œ�¨�u�µ�­�»�—�š�¸�É�Ÿ�¨�·�˜�°�°�„�¤�µ�…�µ�¥

�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—�Â�…�ª�œ�Ä�˜�v� �q�µ�Á�¡�—�µ�œ�®�¦�º�°�˜�´�Ê�Š�¡�º�Ê�œ�Â�•�•FREE  FLOW CEILING  MOUNTED
TYPE�Ä�®�v�˜�´�ª�™�´�Š�¡�u�œ�Á�‡�¨�º�°�•�­�¸�Ä�®�v�—�¼�­�ª�¥�Š�µ�¤�•�u�°�Š�ž�¦�´�•�¨�¤�Â�¨�³�®�œ�v�µ�„�µ�„�¨�¤�‡�ª�¦�Á�ž�}�œ�Â�•�•�ž�¦�´�•�„�µ�¦
�„�¦�³�‹�µ�¥�¨�¤�Å�—�v4�š�·�«�š�µ�Š�„�µ�¦�Á�¨�º�°�„�¦�»�u�œ�‹�³�˜�v�°�Š�Ä�®�v�ž�¦�·�¤�µ�–�¨�¤�Á�ž�}�œ�Å�ž�˜�µ�¤�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�¸�É
MEDIUM CFM�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�Â�•�•WIRE�®�¦�º�°WIRELESSREMOTE
CONTROL�Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ�¦�»�u�œ�¨�u�µ�­�»�—�š�¸�É�Ÿ�¨�·�˜�°�°�„�¤�µ�…�µ�¥

�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—�˜�·�—�Ÿ�œ�´�Š�Â�•�•WALL MOUNTED TYPE�¦�¼�ž�Â�•�•�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�Â�•�•WIRE�®�¦�º�°WIRELESS  REMOTE  CONTROL
�Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—� �{�Š�Á�¡�—�µ�œ�Â�•�•CASSETTE
TYPE �¦�¼�ž�Â�•�•�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�Â�•�•
WIRELESS  REMOTE  CONTROL�Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ�¦�»�u�œ
�¨�u�µ�­�»�—�š�¸�É�Ÿ�¨�·�˜�°�°�„�¤�µ�…�µ�¥

3-1.2 �Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ(AIR HANDLING UNITS)
�„. �š�´�É�ª�Å�ž(GENERAL)

�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�Á�—�¸�¥�ª�„�´�•AIR COOLED CONDENSING  UNIT
�Â�¨�³�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�¦�–�¸�š�¸�É�ž�¦�³�„�°�•�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«
�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�•�µ�˜�Â�¨�³�¦�´�•�¦�°�Š�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�‹�µ�„�˜�u�µ�Š�ž�¦�³�Á�š�«�Ã�—�¥�˜�¦�Š�Á�ž�}�œ�•�œ�·�—�š�¸�É�Ä�•�v�„�´�•
�¦�³�•�•DIRECT  EXPANSION�Ã�—�¥�Á�Œ�¡�µ�³�Ä�•�v�Å�—�v�„�´�•�¦�³�•�•�Å�¢�¢�q�µ380  VOLT3 PHASE
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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50 Hz.�®�¦�º�°220 VOLT 1 PHASE 50 Hz.�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µTECHNICAL
SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�¨�º�°�„�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�­�°�—�‡�¨�v�°�Š�„�´�•AIR COOLED
CONDENSING  UNIT�¤�µ�¡�·�‹�µ�¦�–�µ�ž�¦�³�„�°�•�Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�—�v�ª�¥�Â�¨�³�„�u�°�œ�„�µ�¦�­�´�É�Š�Ž�º�Ê�°
�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�„�Î�µ�®�œ�—�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ(AIR HANDLING UNITS)�Ä�®�v�®�¤�µ�¥�™�¹�Š
�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�•�»�—�…�´�•�¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y�Á�ž�}�œ�Â�•�•�­�µ�¥�¡�µ�œ�Â�¨�³�Å�¤�u�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª
�¦�°�•�Å�—�v�—�v�ª�¥�­�ª�·�š�Ž�y�¡�´�—�¨�¤�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�Â�•�•VERTICAL DRAW THRU�¥�„�Á�ª�v�œ
�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Ã�—�¥�‹�³�˜�v�°�Š�¤�¸�•�»�—�…�´�•�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•BELT DRIVE�Â�¨�³�ž�¦�³�„�°�•�—�v�ª�¥
�°�»�ž�„�¦�–�y�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

1. �˜�´�ª�™�´�Š(METAL HOUSING)
2. �¡�´�—�¨�¤(FAN)
3. �¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•(MOTOR AND DRIVE)
4. �…�—�š�u�°�š�°�Š�Â�—�Š(COOLING COIL)
5. �™�µ�—�¦�°�Š�œ�Ê�Î�µ�š�·�Ê�Š(DRAIN PAN)
6. �Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«(AIR FILTER)
7. AUTOMATIC TEMPERATURE CONTROL & EQUIPMENT
8. SMOKE DETECTOR
9. DISCHARGE DAMPER
10. RETURN AIR PLENUM (�™�v�µ�¤�¸)

�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�…�œ�µ�—�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ120,000 BTU/HR�Â�¨�³�Ä�®�•�u�„�ª�u�µ�Ä�®�v�˜�´�ª�™�´�Š�Á�ž�}�œ
DOUBLE SKIN�„�¦�»�£�µ�¥�Ä�œ�—�v�ª�¥�Œ�œ�ª�œ�Ä�¥�Â�„�v�ª�‡�ª�µ�¤�®�œ�µ�Á�ž�}�œ2�ž�°�œ�—�y�˜�u�°�¨�•.�¢�»�˜�®�¦�º�°�Œ�œ�ª�œ
�ž�¦�³�Á�£�š�°�º�É�œ�š�¸�É�Á�š�¸�¥�•�Á�š�u�µ�„�´�œ

�…. �˜�´�ª�™�´�Š(METAL HOUSING)
METAL HOUSING�ž�¦�³�„�°�•�…�¹�Ê�œ�‹�µ�„�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(GALVANIZED STEEL
SHEET)�•�œ�·�—�®�œ�µ�¤�¸�¨�´�„�¬�–�³�Á�ž�}�œ�­�u�ª�œ�Ç�™�°�—�Â�¥�„�•�¸�Ê�œ�Å�—�v(MODULAR OR
COMPARTMENT)�¥�¹�—�˜�·�—�„�´�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Á�®�¨�È�„�°�¥�u�µ�Š�—�¸�Á�¦�¸�¥�•�­�œ�·�š�Ã�—�¥�Å�¤�u�Á�„�·�—�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ
�Â�¨�³�¦�´�É�ª�¤�¸�•�u�°�Š�Á�ž�l�—�°�¥�u�µ�Š�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�„�µ�¦�˜�¦�ª�‹�Â�¨�³�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�£�µ�¥�Ä�œMETEL
HOUSING�Ä�®�v�•�»�—�v�ª�¥�Œ�œ�ª�œCLOSE CELL RUBBER�‡�ª�µ�¤�®�œ�µ1"�®�¦�º�°�°�œ�»�¤�´�˜�·�Á�š�¸�¥�•�Á�š�u�µ�™�µ�—
�¦�°�Š�œ�Ê�Î�µ�š�·�Ê�Š�Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�•�œ�·�—�®�œ�µ�Â�¨�³�„�¦�»�—�v�ª�¥�Œ�œ�ª�œCLOSECELL RUBBER
�®�œ�µ1/2"

�‡. �¡�´�—�¨�¤(FAN)
�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•FORWARD   CURVED,     BACKWARD�®�¦�º�°AIRFOIL  BLADE
CENTRIFUGAL  TYPE,   SLOW SPEED TYPECLASS  1  FAN HOUSING�Á�ž�}�œ
�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�•�œ�·�—�®�œ�µ�…�¹�Ê�œ�¦�¼�ž�°�¥�u�µ�Š�—�¸�Á�¡�º�É�°�Ä�®�v�¨�¤�š�¸�É�ž�µ�„�š�µ�Š�Á�…�v�µ�Å�¤�u�Á�„�·�—�„�µ�¦�Å�®�¨�ª�œ�Â�¨�³
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�„�¦�³�Â�š�„�Ä�•�¡�´�—�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�•�œ�Á�¡�¨�µ�Á�®�¨�È�„�˜�´�œ�Â�¨�³�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�š�´�Ê�ŠSTATIC
�Â�¨�³DYNAMIC�­�¤�¦�¦�™�œ�³�…�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�ŠAMCA�®�¦�º�°�š�¸�É
�°�œ�»�¤�´�˜�·�Á�š�¸�¥�•�Á�š�u�µ�„�µ�¦�Á�¨�º�°�„�…�œ�µ�—�˜�v�°�Š�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ60%�Â�¨�³
�‡�ª�µ�¤�Á�¦�È�ª�¦�°�•�…�°�Š�¡�´�—�¨�¤�Å�¤�u�Á�„�·�œ900�¦�°�•�˜�u�°�œ�µ�š�¸�®�¦�º�°�š�¸�É�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µBEARING
�Ä�®�v�Á�ž�}�œ�Â�•�•SELFALIGNING�Â�¨�³�Á�¨�º�°�„�Ä�®�v�•�´�É�ª�Ã�¤�Š�„�µ�¦�Ä�•�v�Š�µ�œ�¤�µ�„�„�ª�u�µ100,000�•�´�É�ª�Ã�¤�Š

�Š. �¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•(MOTOR AND DRIVE)
�¤�°�Á�˜�°�¦�y�Ä�®�v�Á�ž�}�œ�Â�•�•TOTALLY  ENCLOSED FAN COOLED  TYPE�‡�ª�µ�¤�Á�¦�È�ª�¦�°�•
�ž�¦�³�¤�µ�–1,450  RPM.�Á�ž�}�œ�•�œ�·�—�š�¸�É�°�°�„�Â�•�•�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�š�Î�µ�Š�µ�œ�­�¼�Š�¤�°�Á�˜�°�¦�y
�…�œ�µ�—0.75�Â�¦�Š�¤�v�µ�Â�¨�³�Ä�®�•�u�„�ª�u�µ�Ä�®�v�Á�ž�}�œ380 V, 3 PHASE�Â�¨�³50 Hz.�•�»�—�…�´�•�Ä�®�v�Á�ž�}�œ
�Â�•�•VARIABLE PITCH PULLEYS�Â�¨�³�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�Ã�—�¥�Å�¤�u�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�„�·�—
�Á�­�¸�¥�Š�—�´�Š�…�–�³�š�Î�µ�Š�µ�œ�…�œ�µ�—�…�°�Š�¤�°�Á�˜�°�¦�y�‹�³�˜�v�°�Š�Á�¨�º�°�„�Ä�®�v�¤�¸�…�œ�µ�—�Ä�®�•�u�Á�¡�¸�¥�Š�¡�°�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—
OVERLOAD�­�µ�¥�¡�µ�œ�Ä�®�v�Á�ž�}�œ�Â�•�•OIL  RESISTANT�Â�¨�³�Á�¨�º�°�„�…�œ�µ�—�Ä�®�•�u�Å�¤�u�œ�v�°�¥�„�ª�u�µ
150%�…�°�Š�Â�¦�Š�¤�v�µ�¤�°�Á�˜�°�¦�y�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•�°�¥�¼�u�…�v�µ�Š�œ�°�„�Ä�®�v�¤�¸
�„�¦�³�•�´�Š�­�µ�¥�¡�µ�œ�ž�l�—�Ä�®�v�¤�·�—�•�·�—

�‹. �…�—�š�u�°�š�°�Š�Â�—�Š(COOLING COIL)
COOLINGCOIL�Ä�®�v�Á�ž�}�œ�Â�•�•�š�u�°�š�°�Š�Â�—�Š�¤�A̧LUMINUM FINS�¥�¹�—�˜�·�—�°�¥�¼�u�„�´�•�š�u�°�š�°�Š�Â�—�Š
�Â�¨�³�ž�¦�³�„�°�•�°�¥�¼�u�•�œ�Ã�‡�¦�Š�Á�®�¨�È�„�•�»�•�­�´�Š�„�³�­�¸�°�¥�u�µ�Š�—�¸COOLING COIL�‹�³�˜�v�°�Š�°�°�„�Â�•�•�Ä�®�v�¤�¸
�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�™�u�µ�¥�Á�š�‡�ª�µ�¤�¦�v�°�œ�­�¼�Š�Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Å�®�¨�Ÿ�u�µ�œCOOLINGCOIL�Å�¤�u�¤�µ�„�„�ª�u�µ
500�¢�»�˜�˜�u�°�œ�µ�š�¸COIL�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�š�¸�É450 PSIG�®�¦�º�°�Â�¦�Š�—�´�œ�˜�µ�¤�š�¸�É
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

�Œ. �Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«(AIR FILTER)
�Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�•�œ�·�—PRE FILTER TYPE�˜�·�—�˜�´�Ê�Š�š�¸�É�—�v�µ�œ�¨�¤�„�¨�´�•
FILTER�Á�ž�}�œ�Â�•�•CLEANABLE ALUMINIUM�Ä�®�v�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ1"

�•.  AUTOMATIC TEMPERATURE CONTROL
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·(AUTOMATICTEMPERATURE
CONTROL)�Á�¡�º�É�°�­�µ�¤�µ�¦�™�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�ŠEXPANSION  VALVE�Ä�œ�„�µ�¦�ž�¦�´�•�°�´�˜�¦�µ
�„�µ�¦�Å�®�¨�…�°�Š�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Â�¨�³�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�ŠCOMPRESSOR�Á�¡�º�É�°�Ä�®�v�Å�—�v�°�»�–�®�£�¼�¤�·�˜�µ�¤�š�¸�É
�˜�v�°�Š�„�µ�¦�Ä�œ�„�¦�–�¸�š�¸�É�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�‹�´�—�Ä�®�v�¤�¸COMPRESSOR�¤�µ�„�„�ª�u�µ1�•�»�—�‹�³�˜�v�°�Š�‹�´�—�®�µ
�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�­�°�—�‡�¨�v�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Ž. AIR DUCT SMOKE DETECTOR
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸AIR DUCT SMOKE DETECTOR�Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�˜�´�—�ª�Š�‹�¦�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ
�…�°�Š�¡�´�—�¨�¤�š�¸�É�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�ž�¦�·�¤�µ�–�¨�¤�®�¤�»�œ�Á�ª�¸�¥�œ�˜�´�Ê�Š�Â�˜�u50�¨�¼�„�•�µ�«�„�y�Á�¤�˜�¦�˜�u�°�œ�µ�š�¸�®�¦�º�°
�Á�‡�¦�º�É�°�Š�š�¸�É�¤�¸�…�œ�µ�—4.5 TON�…�¹�Ê�œ�Å�ž�Ä�œ�„�¦�–�¸�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�vAIR DUCT SMOKE DETECTOR
�Ä�®�v�¤�¸�•�u�ª�Š�°�»�–�®�£�¼�¤�·�„�µ�¦�š�Î�µ�Š�µ�œ32-131oF �Â�¨�³�Á�ž�}�œ�Â�•�•�Â�¦�Š�Á�‡�¨�º�É�°�œ�Å�¢�¢�q�µ�˜�É�Î�µ12-24 VDC
�®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�š�¸�É�š�u�°�¨�¤�„�¨�´�•�Â�¨�³�Ä�œ�„�¦�–�¸�š�¸�É�¦�³�•�•�„�µ�¦�œ�Î�µ�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š
�¨�¤�Á�¥�È�œ �Á�ž�}�œ�•�œ�·�—�š�¸�É�Å�¤�u�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ �Ä�®�v�˜�·�—�˜�´�Ê�ŠSMOKE
DETECTOR�¦�³�®�ª�u�µ�Š�‡�°�¥�¨�y �Â�¨�³FILTER�…�°�Š�Á�‡�¦�º�É�°�ŠAHU

�•. DISCHARGE DAMPER
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸DISCHARGE DAMPER�š�¸�É�ž�¦�µ�„�’�š�µ�Š�°�°�„�…�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�»�„�Á�‡�¦�º�É�°�Š
�Á�¡�º�É�°�Ä�•�v�Ä�œ�„�µ�¦�‡�ª�•�‡�»�¤�ž�¦�·�¤�µ�–�¨�¤�‹�µ�„�Á�‡�¦�º�É�°�ŠDISCHARGEDAMPER�Ä�®�v�Á�ž�}�œ�Â�•�•MULTI-
LEAVES BLADE�¤�ÇASING�Â�¨�³BLADE�ž�¦�³�„�°�•�Â�¨�³�…�¹�Ê�œ�¦�¼�ž�Ã�—�¥�Ä�•�v�Â�Ÿ�u�œ�Á�®�¨�È�„�•�»�•�­�´�Š�„�³�­�¸
�Á�•�°�¦�y16 USSG�Â�„�œ�Ä�•�Â�¨�³�‹�»�—�®�¤�»�œ�Ä�®�v�Á�ž�}�œ�ª�´�­�—�»�š�¸�É�¤�¸�Ÿ�·�ª�Á�¦�¸�¥�•�Á�ž�}�œ�¤�´�œ�°�°�„�Â�•�•�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�®�v�¤�¸
�‡�ª�µ�¤�Á�­�¸�¥�—�š�µ�œ�œ�v�°�¥�š�¸�É�­�»�—�Ã�—�¥�Å�¤�u�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v�œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ�®�¦�º�°�‹�µ�¦�³�•�¸�„�v�µ�œ�•�´�„�ž�¦�´�•�Â�„�œ�Ä�•
�Ä�®�v�Á�ž�}�œ�Â�•�•�˜�´�Ê�Š�˜�Î�µ�Â�®�œ�u�Š�Â�¨�³�¨�w�°�‡�Å�—�v

3-1.3 AIR COOLED CONDENSING UNIT
�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�¦�–�¸�š�¸�É�ž�¦�³�„�°�•�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«�‹�³�˜�v�°�Š
�°�¥�¼�u�£�µ�¥�Ä�˜�v�„�µ�¦�¦�´�•�¦�°�Š�Â�¨�³�Å�—�v�¦�´�•�°�œ�»�•�µ�˜�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µTECHNICAL
SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�„�µ�¦�Á�¨�º�°�„AIR COOLED CONDENSING UNIT�š�¸�É�¤�¸�‡�ª�µ�¤
�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�˜�µ�¤�Â�•�•�Ã�—�¥�‹�³�˜�v�°�Š
�‹�´�—�ª�µ�Š�Ä�®�v�„�µ�¦�™�u�µ�¥�Á�š�…�°�Š�°�µ�„�µ�«�Á�ž�}�œ�Å�ž�°�¥�u�µ�Š�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�œ�„�¦�–�¸�š�¸�É�‹�³�˜�v�°�Š�Ä�®�v�¤�¸HOOD�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�‹�´�—�—�Î�µ�Á�œ�·�œ�„�µ�¦�®�µ�„�‹�Î�µ�Á�ž�}�œ

AIR COOLED CONDENSING UNIT�š�¸�É�Ä�•�v�‹�³�˜�v�°�Š�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�—�´�Š�œ�¸�Ê

�„. �Á�ž�}�œ�•�œ�·�—�š�¸�É�Ä�•�v�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œR-410A�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ
�…. �˜�´�ª�™�´�Š�˜�v�°�Š�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�Â�¨�³�š�µ�­�¸�°�¥�u�µ�Š�—�¸�Á�¡�º�É�°�Ä�•�v�Š�µ�œ�„�¨�µ�Š�Â�‹�v�Š
�‡. �…�—�š�u�°�¦�³�•�µ�¥�‡�ª�µ�¤�¦�v�°�œ(CONDENSER COIL)�š�Î�µ�—�v�ª�¥�š�u�°�š�°�Š�Â�—�Š�Å�¦�v�˜�³�Á�…�È�•�¤�¸�‡�¦�¸�•

�°�³�¨�¼�¤�·�œ�´�É�¤�®�¦�º�°�š�°�Š�Â�—�Š�¥�¹�—�˜�·�—�„�´�•�š�u�°�š�°�Š�Â�—�Š�Ã�—�¥�Á�•�·�Š�„�¨
�Š. �¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•�Ä�•�¡�´�—(PROPELLER TYPE FAN)�š�Î�µ�—�v�ª�¥

�°�³�¨�¼�¤�·�œ�´�É�¤�®�¦�º�°�Á�®�¨�È�„�¡�u�œ�­�¸�„�´�œ�­�œ�·�¤�°�¥�u�µ�Š�—�¸�¤�°�Á�˜�°�¦�y�…�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Ä�•�v�„�´�•�¦�³�•�•�Å�¢�¢�q�µ
380V 3PHASE 50Hz.�®�¦�º�°220V 1PHASE 50Hz.�Á�š�u�µ�œ�´�Ê�œ�‡�ª�¦�Á�ž�}�œ�•�œ�·�—CLASS B,
MOTOR  INSULATION�¤�¸�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�¤�°�Á�˜�°�¦�y�Å�®�¤�v�°�¥�¼�u�£�µ�¥�Ä�œ�Â�¨�³�Á�ž�}�œ�Â�•�•�š�¸�É�®�¨�u�°
�¨�º�É�œ�™�µ�ª�¦
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�‹. COMPRESSOR�Ä�®�v�Á�ž�}�œ�Â�•�•ROTARY, SCROLL�Â�¨�³�®�¦�º�°RECIPROCATING
�Ã�—�¥�®�µ�„�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�Š�•�»�—CONDENSING UNIT�„�´�•FAN COIL UNIT�Á�„�·�œ�„�ª�u�µ12
�Á�¤�˜�¦�‹�³�˜�v�°�Š�Á�¡�·�É�¤�…�œ�µ�—�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�…�°�Š�Á�‡�¦�º�É�°�Š�•�—�Á�•�¥�„�´�•�„�µ�¦�­�¼�•�Á�­�¸�¥�Á�œ�º�É�°�Š�‹�µ�„�‡�ª�µ�¤
�Á�­�¸�¥�—�š�µ�œ�Â�¨�³�®�µ�„�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�Š�•�»�—CONDENSING UNIT�„�´�•FAN COIL UNIT
�Á�„�·�œ�„�ª�u�µ�¦�³�¥�³�š�¸�ÉCOMPRESSOR�Â�•�•ROTARY�®�¦�º�°SCROLL�‹�³�Ä�•�v�Å�—�v�Ä�®�v�Ä�•�v
COMPRESSOR�Á�ž�}�œ�Â�•�•RECIPROCATING�š�´�Ê�Š�œ�¸�Ê�Ä�®�v�„�µ�¦�Á�¨�º�°�„�•�œ�·�—�…�°�Š
COMPRESSOR�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜RECIPROCATING
COMPRESSOR�š�¸�É�¤�¸�…�œ�µ�—10 HP.�…�¹�Ê�œ�Å�ž�Ä�®�v�Á�ž�}�œ�Â�•�•SEMI-HERMATIC�Ä�®�v�‹�´�—
VIBRATION ISOLATOR�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ

�Œ. �°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�š�¸�É�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�¤�¸�°�»�ž�„�¦�–�y�—�´�Š�œ�¸�Ê
- HIGH  AND  LOW  PRESSURE   STATS  WITH  MANUALRESET�­�Î�µ�®�¦�´�•

�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�£�µ�¦�³�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�˜�´�Ê�Š�Â�˜�u36,000 BTU/ HR�…�¹�Ê�œ�Å�ž
- STARTER WITH COMPRESSOR OVERLOAD DEVICES
- TIME DELAY RELAY
- OIL PRESSURE SWITCH WITH MANUAL RESET�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É

�¤�¸�…�œ�µ�—�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�˜�´�Ê�Š�Â�˜�u7�˜�´�œ�…�¹�Ê�œ�Å�ž
- CIRCUIT BREAKERS WITH CONTROL DEVICES
- EXPANSION  VALVE  WITH  PROPORTIONALTHERMOSTAT�­�Î�µ�®�¦�´�•

�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�£�µ�¦�³�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�˜�´�Ê�Š�Â�˜�u36,000 BTU/HR�…�¹�Ê�œ�Å�ž
- OIL TRAP
- FILTER/DRIER, SIGHT GLASS/INDICATOR�¡�¦�v�°�¤�š�´�Ê�ŠSERVICE  VALVE�š�¸�É

�š�µ�Š�Á�…�v�µ�Â�¨�³�š�µ�Š�°�°�„

3-1.4 �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ, �Œ�œ�ª�œ�®�»�v�¤�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Â�¨�³�°�»�ž�„�¦�–�y

�„. �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œHARD DRAWN  TYPE  L�…�œ�µ�—�š�¸�É�Ä�•�v�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ
�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜ �®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•

�…. �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�š�u�°�Á�­�v�œ�Á�—�¸�¥�ª�Ã�—�¥�˜�¨�°�—�Å�¤�u�¤�¸�¦�°�¥�˜�u�°�¥�„�Á�ª�v�œ�‹�»�—�š�¸�É�˜�u�°�Á�…�v�µ�°�»�ž�„�¦�–�y�Â�¨�³
�„�µ�¦�Ã�‡�v�Š�Š�°�„�µ�¦�Ã�‡�v�Š�Š�°�…�°�Š�š�u�°�‹�³�˜�v�°�Š�Ä�•�vFITTING�¤�µ�˜�¦�“�µ�œ �®�¦�º�°�­�Î�µ�®�¦�´�•�š�u�°�š�¸�É�¤�¸�…�œ�µ�—�Á�¨�È�„�Ä�®�v
�Ä�•�vBENDER�•�u�ª�¥�Ä�œ�„�µ�¦�Ã�‡�v�Š�Š�°�Å�—�v �®�v�µ�¤�Ä�•�v�¤�º�°�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°�ž�¦�³�Á�£�š�°�º�É�œ�Ä�œ�„�µ�¦�—�´�—�š�u�°�Ã�—�¥
�Á�—�È�—�…�µ�—�„�µ�¦�Á�•�º�É�°�¤�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ �Ä�®�v�Ä�•�v�¨�ª�—�Á�•�º�É�°�¤�Á�Œ�¡�µ�³�š�¸�É�Ä�•�v�„�´�•�„�µ�¦�Á�•�º�É�°�¤�š�u�°�š�°�Š�Â�—�Š
�°�»�ž�„�¦�–�y�š�¸�É�Á�¨�º�°�„�Ä�•�v�Ä�œ�Š�µ�œ�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�Â�•�•FLARE TYPE�®�¦�º�°SWEAT
TYPE�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�Â�¨�v�ª�‹�³�˜�v�°�Š�š�—�­�°�•�„�µ�¦�¦�´�É�ª�Â�¨�³VACUUM�¦�³�•�•
�„�u�°�œ�Á�˜�·�¤�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�‡. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�Â�•�•CLOSED CELL  FLEXIBLERUBBER  FOAM
�Â�•�•PREFORM TUBE�®�œ�µ3/4 �œ�·�Ê�ª�­�u�ª�œ�š�¸�É�°�¥�¼�u�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Ä�®�v�®�»�v�¤�š�´�•�Œ�œ�ª�œ�—�v�ª�¥
ALUMINUM  SHEET�‡�ª�µ�¤�®�œ�µ24 USSG�š�´�•�°�¸�„�•�´�Ê�œ�®�œ�¹�É�Š

�Š. �Ä�®�v�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�yFILTER/DRIER, SIGHT  GLASS,  SERVICEVALVE,  HIGH &
LOW PRESSURE STAT�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�…�v�°�„�Î�µ�®�œ�—

�‹. �š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«   �Ä�®�v�Á�ž�}�œ�š�u�°PVC.�•�œ�·�—8.5 �…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Å�¤�u
�œ�v�°�¥�„�ª�u�µ1 �œ�·�Ê�ª�˜�u�°�Á�‡�¦�º�É�°�Š �¡�¦�v�°�¤�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ�Â�•�•CLOSED CELL FLEXIBLE
RUBBER FOAM�®�œ�µ1/2�œ�·�Ê�ª  �Ã�—�¥�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�Ä�®�v�˜�·�—�˜�´�Ê�Š�Å�ž�¥�´�Š�‹�»�—�¦�´�•�œ�Ê�Î�µ�š�·�Ê�Š�š�¸�É�Ä�„�¨�v�š�¸�É�­�»�—�Ã�—�¥
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�‡�ª�µ�¤�¨�µ�—�Á�°�¸�¥�Š�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�š�Î�µ�Ä�®�v�œ�Ê�Î�µ�Å�®�¨�Ã�—�¥�­�³�—�ª�„ �Â�¨�³�‹�´�—�Ä�®�v�¤�¸TRAP
�°�¥�u�µ�Š�œ�v�°�¥1�‹�»�—

�Œ. �Ä�œ�„�¦�–�¸�š�¸�É�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Â�¨�³�š�u�°DRAIN�Ÿ�u�µ�œ�¡�º�Ê�œ�š�¸�É�®�v�°�Š�Å�¢�¢�q�µ �Á�•�u�œ �®�v�°�Š
TRANSFORMER, MDB, UPS, BATTERY�Â�¨�³�Á�®�œ�º�°�°�»�ž�„�¦�–�y�š�µ�Š�Å�¢�¢�q�µ�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�š�Î�µ
DRAIN PAN�¦�°�Š�¦�´�•�˜�¨�°�—�Â�œ�ª�š�u�°�Â�¨�³�Ä�˜�v�Á�‡�¦�º�É�°�ŠFAN COIL / AIR HANDLING UNIT
�Ã�—�¥�¤�¸�‡�ª�µ�¤�„�ª�v�µ�Š�…�°�ŠDRAIN PAN�¤�µ�„�„�ª�u�µ �Â�œ�ª�š�u�°�…�v�µ�Š�¨�³ 2” �¥�„�…�°�•�­�¼�Š 1” �Ã�—�¥�Ä�®�v�˜�u�°�š�u�°
�¦�³�•�µ�¥�Å�ž�¥�´�ŠCONDENSATE DRAIN�¦�³�•�µ�¥�œ�Ê�Î�µ�š�¸�É�Ä�„�¨�v�š�¸�É�­�»�—

3-1.5 DRAINPAN (�Ä�®�v�˜�·�—�˜�´�Ê�Š�Á�¡�·�É�¤�Á�˜�·�¤�‹�µ�„�•�»�—�ž�„�˜�·�š�¸�É�Á�‡�¦�º�É�°�Š)

�Ä�®�v�‹�´�—�š�Î�µDRAIN PAN�Á�¡�·�É�¤�Á�˜�·�¤�š�Î�µ�—�v�ª�¥GALVANIZED STEEL SHEET #18 USSG�…�œ�µ�—�‡�ª�µ�¤
�„�ª�v�µ�Š, �Ã�—�¥�¦�°�•�Ä�®�•�u�„�ª�u�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ã�—�¥�¦�°�•�ž�¦�³�¤�µ�–4”,�¥�„�…�°�•�­�¼�Š 2” �„�¦�»�—�v�ª�¥�Œ�œ�ª�œ�—�v�µ�œ�œ�°�„
�™�µ�—�—�v�ª�¥CLOSED CELL INSULATION�®�œ�µ½” �˜�u�°�š�u�°DRAIN�Á�•�º�É�°�¤�Á�…�v�µ�„�´�•CONDENSATE
DRAIN�…�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œDRAIN PAN�Á�¡�·�É�¤�Á�˜�·�¤�œ�¸�Ê�Ä�®�v�˜�·�—�˜�´�Ê�Š�š�¸�É�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�š�»�„�Á�‡�¦�º�É�°�Š�š�¸�É�˜�·�—�˜�´�Ê�Š
�Ä�œ�¡�º�Ê�œ�š�¸�É�®�v�°�Š�Å�¢�¢�q�µ �®�¦�º�°�Á�®�œ�º�°�°�»�ž�„�¦�–�y�š�µ�Š�Å�¢�¢�q�µ �Á�•�u�œ �®�v�°�ŠTRANSFORMER, MDB, UPS,
BATTERY, �®�v�°�Š�Á�‡�¦�º�É�°�Š�¨�·�¢�˜�y �Â�¨�³�°�º�É�œ�Ç�š�¸�É�°�µ�‹�‹�³�¤�¸�Ÿ�¨�„�¦�³�š�•�˜�u�°�˜�¼�v�Å�¢�¢�q�µ�¥�„�Á�ª�v�œ�Á�‡�¦�º�É�°�Š�Â�•�•
CASSETTE TYPE

3-1.6 VIBRATION AND ISOLATOR

�Ä�®�v�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�‹�µ�„�°�»�ž�„�¦�–�y�Å�ž�¥�´�Š�¡�º�Ê�œ�®�¦�º�°�Á�¡�—�µ�œ�—�v�ª�¥VIBRATIONISOLATOR�š�¸�É
MINIMUM DEFLECTION�Å�¤�u�œ�v�°�¥�„�ª�u�µ�˜�µ�¤�¤�µ�˜�¦�“�µ�œASHRAE�„�Î�µ�®�œ�—�Ã�—�¥�Ä�®�v�‡�Î�µ�œ�¹�Š�™�¹�Š�‡�»�–�¨�´�„�¬�–�³
�…�°�Š�°�»�ž�„�¦�–�y�Â�¨�³�¦�³�¥�³SPAN�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-2 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�•�•�Â�¥�„�­�u�ª�œ(SPLIT TYPE AIR CONDITIONER-INVERTER)

3-2.1 �Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ(FAN COIL UNIT)

�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�¥�¸�É�®�v�°�Á�—�¸�¥�ª�„�´�•AIR  COOLED  CONDENSING  UNIT�Â�¨�³�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹
�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�˜�v�„�µ�¦�¦�´�•�¦�°�Š�Â�¨�³�Å�—�v�¦�´�•�°�œ�»�•�µ�˜�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�‹�µ�„�˜�u�µ�Š�ž�¦�³�Á�š�«�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�‹�´�—�®�µTECHNICAL  SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�¨�º�°�„FAN COIL UNIT
�Ä�®�v�¡�·�‹�µ�¦�–�µ�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Ä�®�v�¤�¸�‡�u�µ�„�µ�¦�Ä�•�v�¡�¨�´�Š�Š�µ�œ�œ�v�°�¥�„�ª�u�µ�®�¦�º�°�Á�š�u�µ�„�´�•1.40�„�·�Ã�¨�ª�´�˜�˜�y�˜�u�°
�˜�´�œ�‡�ª�µ�¤�Á�¥�È�œFAN COIL UNIT�Ä�®�v�ž�¦�³�„�°�•�—�v�ª�¥�°�»�ž�„�¦�–�y�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�„. �˜�´�ª�™�´�Š(METAL  HOUSING)�ž�¦�³�„�°�•�…�¹�Ê�œ�‹�µ�„�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥
�„�ª�u�µ1.3�¤�·�¨�¨�·�Á�¤�˜�¦�¡�u�œ�Á�‡�¨�º�°�•�—�v�ª�¥�­�¸�°�¥�u�µ�Š�—�¸�£�µ�¥�Ä�œ�‹�³�˜�v�°�Š�„�¦�»�—�v�ª�¥�Œ�œ�ª�œ�Ä�¥�Â�„�v�ª�‡�ª�µ�¤
�®�œ�µ�Â�œ�u�œ2�ž�°�œ�—�y/ �¨�•.�¢�»�˜�‡�ª�µ�¤�®�œ�µ1" �•�œ�·�—�š�¸�É�¤�¸NEOPRENE�Œ�µ�•�Ÿ�·�ª�®�œ�v�µ�®�¦�º�°
�Á�š�¸�¥�•�Á�š�u�µDRAIN  PAN�‹�³�˜�v�°�Š�‹�´�—�ª�µ�Š�Â�¨�³�Ä�®�v�¤�¸�…�œ�µ�—�Ä�®�•�u�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�œ�Ê�Î�µ
CONDENSATE�…�°�ŠCOIL�Â�¨�³�„�¦�»�—�v�ª�¥�Œ�œ�ª�œ�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�„�µ�¦�Á�„�·�—�®�¥�—�œ�Ê�Î�µ�‹�µ�„�™�µ�—

�…. �¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y(FAN AND MOTOR)�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•FORWARD CURVE�Â�•�•
DOUBLE WIDTH, DOUBLE INLET CENTRIFUGAL TYPE�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�•�œ�Á�¡�¨�µ�¡�´�—
� �̈¤�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�—�¸�š�´�Ê�ŠSTATIC�Â�¨�³DYNAMIC�Á�¡�º�É�°�Å�¤�u�Ä�®�v�Á�„�·�—�„�µ�¦
�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š�—�´�Š�…�–�³�š�Î�µ�Š�µ�œBEARING�Ä�®�v�Á�ž�}�œ�Â�•�•SELF-ALIGNING�Â�¨�³
�­�µ�¤�µ�¦�™�™�°�—�Á�ž�¨�¸�É�¥�œ�Å�—�v�Ä�œ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¤�°�Á�˜�°�¦�y�Á�ž�}�œ�Â�•�•SPLIT  CAPACITOR�Â�¨�³
�°�°�„�Â�•�•�Ä�®�v�­�µ�¤�µ�¦�™�…�´�•�¡�´�—�¨�¤�Å�—�v�Ä�œ�•�u�ª�ŠLOW SPEED�¤�°�Á�˜�°�¦�y�Ä�®�v�Á�ž�}�œ�•�œ�·�—3�‡�ª�µ�¤�Á�¦�È�ª
�‡�º�°LOW,  MEDIUM�Â�¨�³HIGH SPEED�Â�¨�³�¤�¸�°�»�ž�„�¦�–�yTHERMAL OVERLOAD
�°�¥�¼�u�£�µ�¥�Ä�œ�˜�´�ª

�‡. �…�—�š�u�°�š�°�Š�Â�—�Š(COOLING COIL)�Ä�®�v�Á�ž�}�œ�š�u�°�š�°�Š�Â�—�Š�¤�¸ALUMINUM FINS�¥�¹�—�˜�·�—�Â�œ�u�œ
�„�´�•�š�u�°�š�°�Š�Â�—�Š�Ã�—�¥�Á�•�·�Š�„�¨�…�—�š�u�°�š�°�Š�Â�—�Š�‹�³�˜�v�°�Š�°�°�„�Â�•�•�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�™�u�µ�¥�Á�š�‡�ª�µ�¤
�¦�v�°�œ�­�¼�Š�Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Å�®�¨�Ÿ�u�µ�œ�…�—�š�u�°�š�°�Š�Â�—�Š�Å�¤�u�¤�µ�„�„�ª�u�µ400�¢�»�˜/�œ�µ�š�¸�…�—�š�u�°
�š�°�Š�Â�—�Š�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

�Š. EXPANSION  VALVE�Â�¨�³�®�¦�º�°CAPILLARY TUBE�­�Î�µ�®�¦�´�•�‡�ª�•�‡�»�¤�„�µ�¦�Å�®�¨�…�°�Š�­�µ�¦�š�Î�µ
�‡�ª�µ�¤�Á�¥�È�œ�š�¸�É�‹�³�Á�…�v�µ�…�—�š�u�°�š�°�Š�Â�—�Š�Ã�—�¥�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�ž�¦�´�•�°�´�˜�¦�µ�„�µ�¦�Å�®�¨�…�°�Š�­�µ�¦�š�Î�µ�‡�ª�µ�¤
�Á�¥�È�œ�Á�¡�º�É�°�Ä�®�vFAN COILUNIT�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¥�È�œ�Å�—�v�˜�µ�¤�°�»�–�®�£�¼�¤�·�š�¸�É�˜�v�°�Š�„�µ�¦

�‹. �š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�µ�„FAN  COIL UNIT�Ä�®�v�Ä�•�v�š�u�°PVC. CLASS  8.5�‹�³�˜�v�°�Š�¤�¸TRAP�­�Î�µ�®�¦�´�•
�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�µ�„FAN  COIL  UNIT�š�»�„�Á�‡�¦�º�É�°�Š�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�³�˜�v�°�Š�Á�°�¸�¥�Š�¡�°�š�¸�É�œ�Ê�Î�µ�‹�³�Å�®�¨�Å�—�v�­�³�—�ª�„�š�¸�É
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�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�š�u�°�‹�³�˜�v�°�Š�¤�¸�¦�³�¥�³�®�u�µ�Š�Å�¤�u�Á�„�·�œ4�¢�»�˜�Â�¨�³�Ä�®�v�®�»�v�¤�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�—�v�ª�¥�Œ�œ�ª�œ
PREFOAMED TUBE�®�œ�µ1/2�œ�·�Ê�ª

�Œ. FAN  SPEED  CONTROL  SWITCH�Ä�®�v �Á� ž� } �œ �Â � • � • � š� ¸�É � ž � ¦ � ³ � „ � ° � • �—�v � ª � ¥FAN SPEED
CONTROL  SWITCH (HIGH, MEDIUM, LOW� Â � ¨ � ³OFF)�¡ �¦�v �° �¤ �š�´�Ê �Š �¤�¸ROOM
THERMOSTAT�Ä�œ�•�»�—�Á�—�¸�¥�ª�„�´�œ�Ä�œ�˜�Î�µ�Â�®�œ�u�ŠOFF�š�¸�É�˜�´�ªSWITCH�Ä�®�v�­�µ�¤�µ�¦�™�®�¥�»�—�„�µ�¦
�š�Î�µ�Š�µ�œ�…�°�Š�¡�´�—�¨�¤�Â�¨�³COMPRESSOR�Å�—�v

�•. AIR DUCT SMOKE DETECTOR
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸AIR DUCT SMOKE DETECTOR�Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�˜�´�—�ª�Š�‹�¦�‡�ª�•�‡�»�¤�„�µ�¦
�š�Î�µ�Š�µ�œ�…�°�Š�¡�´�—�¨�¤�š�¸�É�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�ž�¦�·�¤�µ�–�¨�¤�®�¤�»�œ�Á�ª�¸�¥�œ�˜�´�Ê�Š�Â�˜�u50�¨�¼�„�•�µ�«�„�y�Á�¤�˜�¦�˜�u�°�œ�µ�š�¸
�®�¦�º�°�Á�‡�¦�º�É�°�Š�š�¸�É�¤�¸�…�œ�µ�— 4.5TON�…�¹�Ê�œ�Å�ž �Ä�œ�„�¦�–�¸ �Á�„� · �—�Á�¡�¨� · �Š�Å�®�¤�vAIR DUCT SMOKE
DETECTOR�Ä�®�v�¤�¸�•�u�ª�Š�°�»�–�®�£�¼�¤�·�„�µ�¦�š�Î�µ�Š�µ�œ32-131oF �Â�¨�³�Á�ž�}�œ�Â�•�•�Â�¦�Š�Á�‡�¨�º�É�°�œ�Å�¢�¢�q�µ�˜�É�Î�µ
12-24 VDC�®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜  �˜�·�—�˜�´�Ê�Š�°�¥�¼�u�š�¸�É�š�u�°�¨�¤�„�¨�´�•�Â�¨�³�Ä�œ�„�¦�–�¸�š�¸�É�¦�³�•�•�„�µ�¦�œ�Î�µ
�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ �Á�ž�}�œ�•�œ�·�—�š�¸�É�Å�¤�u�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ �Ä�®�v�˜�·�—�˜�´�Ê�Š
SMOKE DETECTOR�¦�³�®�ª�u�µ�Š�‡�°�¥�¨�y �Â�¨�³FILTER�…�°�Š�Á�‡�¦�º�É�°�ŠAHU

�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—�Â�…�ª�œ�Ä�œ� �q�µ�Á�¡�—�µ�œ�Â�¨�³�­�µ�¤�µ�¦�™�˜�u�°�š�u�°�­�u�Š�¨�¤�Á�¥�È�œ�Å�—�v �Â�•�•CEILING
CONCEALED  DUCT  MOUNTEDTYPE   WITH  PLENUM� ¡ � ¦� v � ° � ¤CLEANABLE
ALUMINUM  AIR  FILTER�®�œ�µ1�œ�·�Ê�ª�„�µ�¦�Á�¨�º�°�„�¦�»�u�œ�‹�³�˜�v�°�Š�Ä�®�v�ž�¦�·�¤�µ�–�¨�¤�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—
�š�¸�ÉMEDIUM CFM�Â�¨�³MEDIUM STATIC PRESSURE�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�•�œ�·�—�š�¸�É
�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ�¦�»�u�œ�¨�u�µ�­�»�—�š�¸�É�Ÿ�¨�·�˜�°�°�„�¤�µ�…�µ�¥

�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—�Â�…�ª�œ�Ä�˜�v� �q�µ�Á�¡�—�µ�œ�®�¦�º�°�˜�´�Ê�Š�¡�º�Ê�œ�Â�•�•FREE  FLOW CEILING  MOUNTED
TYPE�Ä�®�v�˜�´�ª�™�´�Š�¡�u�œ�Á�‡�¨�º�°�•�­�¸�Ä�®�v�—�¼�­�ª�¥�Š�µ�¤�•�u�°�Š�ž�¦�´�•�¨�¤�Â�¨�³�®�œ�v�µ�„�µ�„�¨�¤�‡�ª�¦�Á�ž�}�œ�Â�•�•�ž�¦�´�•�„�µ�¦
�„�¦�³�‹�µ�¥�¨�¤�Å�—�v4�š�·�«�š�µ�Š�„�µ�¦�Á�¨�º�°�„�¦�»�u�œ�‹�³�˜�v�°�Š�Ä�®�v�ž�¦�·�¤�µ�–�¨�¤�Á�ž�}�œ�Å�ž�˜�µ�¤�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�š�¸�É
MEDIUMCFM�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�Â�•�•WIRE�®�¦�º�°WIRELESS  REMOTE
CONTROL�Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ�¦�»�u�œ�¨�u�µ�­�»�—�š�¸�É�Ÿ�¨�·�˜�°�°�„�¤�µ�…�µ�¥

�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—�˜�·�—�Ÿ�œ�´�Š�Â�•�•WALL MOUNTED TYPE�¦�¼�ž�Â�•�•�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�Â�•�•WIRE�®�¦�º�°WIRELESS  REMOTE  CONTROL
�Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�•�œ�·�—� �{�Š�Á�¡�—�µ�œ�Â�•�•CASSETTE
TYPE �¦�¼�ž�Â�•�•�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�Á�ž�}�œ�Â�•�•
WIRELESS  REMOTE  CONTROL�Â�¨�³�­�µ�¤�µ�¦�™�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¡�´�—�¨�¤�Å�—�v�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ
�¦�»�u�œ�¨�u�µ�­�»�—�š�¸�É�Ÿ�¨�·�˜�°�°�„�¤�µ�…�µ�¥
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3-2.2 �Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ(AIR HANDLING UNITS)

�„. �š�´�É�ª�Å�ž(GENERAL)
�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�Á�—�¸�¥�ª�„�´�•AIR  COOLED  CONDENSING  UNIT
�Â�¨�³�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�¦�–�¸�š�¸�É�ž�¦�³�„�°�•�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«
�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�•�µ�˜�Â�¨�³�¦�´�•�¦�°�Š�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�‹�µ�„�˜�u�µ�Š�ž�¦�³�Á�š�«�Ã�—�¥�˜�¦�Š�Á�ž�}�œ�•�œ�·�—�š�¸�É�Ä�•�v�„�´�•
�¦�³�•�•DIRECT  EXPANSION�Ã�—�¥�Á�Œ�¡�µ�³�Ä�•�v�Å�—�v�„�´�•�¦�³�•�•�Å�¢�¢�q�µ380  VOLT 3 PHASE
50 Hz.�®�¦�º�°220 VOLT  1 PHASE  50 Hz.�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µTECHNICAL
SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�¨�º�°�„�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�­�°�—�‡�¨�v�°�Š�„�´�•AIR COOLED
CONDENSING  UNIT�¤�µ�¡�·�‹�µ�¦�–�µ�ž�¦�³�„�°�•�Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�—�v�ª�¥�Â�¨�³�„�u�°�œ�„�µ�¦�­�´�É�Š�Ž�º�Ê�°
�Á�‡�¦�º�É�°�Š�ž�¦�´�• �°�µ�„�µ�«�š�¸�É�„�Î �µ�®�œ�—�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ(AIR  HANDLING  UNITS)�Ä�®�v
�®�¤�µ�¥�™�¹�Š�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�•�»�—�…�´�•�¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y�Á�ž�}�œ�Â�•�•�­�µ�¥�¡�µ�œ�Â�¨�³�Å�¤�u�­�µ�¤�µ�¦�™
�ž�¦�´�•�‡�ª�µ�¤�Á�¦�È�ª�¦�°�•�Å�—�v�—�v�ª�¥�­�ª�·�š�Ž�y�¡�´�—�¨�¤�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�Â�•�•VERTICAL DRAW
THRU�¥�„�Á�ª�v�œ�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Ã�—�¥�‹�³�˜�v�°�Š�¤�¸�•�»�—�…�´�•�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•BELT DRIVE
�Â�¨�³�ž�¦�³�„�°�•�—�v�ª�¥�°�»�ž�„�¦�–�y�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

1. �˜�´�ª�™�´�Š(METAL HOUSING)
2. �¡�´�—�¨�¤(FAN)
3. �¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•(MOTOR AND DRIVE)
4. �…�—�š�u�°�š�°�Š�Â�—�Š(COOLING COIL)
5. �™�µ�—�¦�°�Š�œ�Ê�Î�µ�š�·�Ê�Š(DRAIN PAN)
6. �Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«(AIR FILTER)
7. AUTOMATIC TEMPERATURE CONTROL & EQUIPMENT
8. SMOKE DETECTOR
9. DISCHARGE DAMPER
10. RETURN AIR PLENUM (�™�v�µ�¤�¸)

�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�…�œ�µ�—�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ120,000 BTU/HR�Â�¨�³�Ä�®�•�u�„�ª�u�µ�Ä�®�v�˜�´�ª�™�´�Š�Á�ž�}�œ
DOUBLE SKIN�„�¦�»�£�µ�¥�Ä�œ�—�v�ª�¥�Œ�œ�ª�œ�Ä�¥�Â�„�v�ª�‡�ª�µ�¤�®�œ�µ�Á�ž�}�œ2�ž�°�œ�—�y�˜�u�°�¨�•.�¢�»�˜�®�¦�º�°�Œ�œ�ª�œ
�ž�¦�³�Á�£�š�°�º�É�œ�š�¸�É�Á�š�¸�¥�•�Á�š�u�µ�„�´�œ

�…. �˜�´�ª�™�´�Š(METAL HOUSING)
METAL HOUSING�ž�¦�³�„�°�•�…�¹�Ê�œ�‹�µ�„�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(GALVANIZED STEEL
SHEET)� • � œ� · � — � ® � œ � µ� ¤� ¸ � ¨� ´ � „ � ¬ � – � ³ � Á� ž� } � œ � ­� u � ª � œ � Ç� ™ � ° � — � Â � ¥ � „ � •� ¸� Ê � œ � Å� —� v(MODULAR OR
COMPARTMENT)�¥�¹�—�˜�·�—�„�´�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Á�®�¨�È�„�°�¥�u�µ�Š�—�¸�Á�¦�¸�¥�•�­�œ�·�š�Ã�—�¥�Å�¤�u�Á�„�·�—�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ
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�Â�¨�³�¦�´�É�ª�¤�¸�•�u�°�Š�Á�ž�l�—�°�¥�u�µ�Š�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�„�µ�¦�˜�¦�ª�‹�Â�¨�³�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�£�µ�¥�Ä�œMETEL
HOUSING�Ä�®�v�•�»�—�v�ª�¥�Œ�œ�ª�œCLOSE CELL RUBBER�‡�ª�µ�¤�®�œ�µ1" �®�¦�º�°�°�œ�»�¤�´�˜�·�Á�š�¸�¥�•�Á�š�u�µ
�™�µ�—�¦�°�Š�œ�Ê�Î�µ�š�·�Ê�Š�Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�•�œ�·�—�®�œ�µ�Â�¨�³�„�¦�»�—�v�ª�¥�Œ�œ�ª�œCLOSE CELL
RUBBER�®�œ�µ1/2"

�‡. �¡�´�—�¨�¤(FAN)
� ¡� ´ � — � ¨ � ¤ � Á� ž� } � œ � Â � • � •FORWARD CURVED, BACKWARD� ® � ¦� º � °AIRFOIL BLADE
CENTRIFUGAL  TYPE, SLOW SPEED TYPE CLASS 1 FAN HOUSING� Á� ž� } � œ � Â � Ÿ� u � œ
�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�•�œ�·�—�®�œ�µ�…�¹�Ê�œ�¦�¼�ž�°�¥�u�µ�Š�—�¸�Á�¡�º�É�°�Ä�®�v�¨�¤�š�¸�É�ž�µ�„�š�µ�Š�Á�…�v�µ�Å�¤�u�Á�„�·�—�„�µ�¦�Å�®�¨�ª�œ�Â�¨�³�„�¦�³�Â�š�„
�Ä�•�¡�´�—�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�•�œ�Á�¡�¨�µ�Á�®�¨�È�„�˜�´�œ�Â�¨�³�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�š�´�Ê�ŠSTATIC�Â�¨�³
DYNAMIC�­�¤�¦�¦�™�œ�³�…�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�ŠAMCA�®�¦�º�°�š�¸�É�°�œ�»�¤�´�˜�·
�Á�š�¸�¥�•�Á�š�u�µ�„�µ�¦�Á�¨�º�°�„�…�œ�µ�—�˜�v�°�Š�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ60%�Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª
�¦�°�•�…�°�Š�¡�´�—�¨�¤�Å�¤�u�Á�„�·�œ900�¦�°�•�˜�u�°�œ�µ�š�¸�®�¦�º�°�š�¸�É�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µBEARING�Ä�®�v�Á�ž�}�œ
�Â�•�•SELFALIGNING�Â�¨�³�Á�¨�º�°�„�Ä�®�v�•�´�É�ª�Ã�¤�Š�„�µ�¦�Ä�•�v�Š�µ�œ�¤�µ�„�„�ª�u�µ100,000�•�´�É�ª�Ã�¤�Š

�Š. �¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•(MOTOR AND DRIVE)
�¤�°�Á�˜�°�¦�y�Ä�®�v�Á�ž�}�œ�Â�•�•TOTALLY  ENCLOSED FAN COOLED  TYPE�‡�ª�µ�¤�Á�¦�È�ª�¦�°�•
�ž�¦�³�¤�µ�–1,450  RPM.�Á�ž�}�œ�•�œ�·�—�š�¸�É�°�°�„�Â�•�•�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�š�Î�µ�Š�µ�œ�­�¼�Š�¤�°�Á�˜�°�¦�y
�…�œ�µ�—0.75�Â�¦�Š�¤�v�µ�Â�¨�³�Ä�®�•�u�„�ª�u�µ�Ä�®�v�Á�ž�}�œ380 V, 3 PHASE�Â�¨�³50 Hz.�•�»�—�…�´�•�Ä�®�v�Á�ž�}�œ
�Â�•�•VARIABLE PITCH PULLEYS�Â�¨�³�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�Ã�—�¥�Å�¤�u�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�„�·�—
�Á�­�¸�¥�Š�—�´�Š�…�–�³�š�Î�µ�Š�µ�œ�…�œ�µ�—�…�°�Š�¤�°�Á�˜�°�¦�y�‹�³�˜�v�°�Š�Á�¨�º�°�„�Ä�®�v�¤�¸�…�œ�µ�—�Ä�®�•�u�Á�¡�¸�¥�Š�¡�°�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—
OVERLOAD�­�µ�¥�¡�µ�œ�Ä�®�v�Á�ž�}�œ�Â�•�•OIL  RESISTANT�Â�¨�³�Á�¨�º�°�„�…�œ�µ�—�Ä�®�•�u�Å�¤�u�œ�v�°�¥�„�ª�u�µ
150%�…�°�Š�Â�¦�Š�¤�v�µ�¤�°�Á�˜�°�¦�y�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•�°�¥�¼�u�…�v�µ�Š�œ�°�„�Ä�®�v�¤�¸
�„�¦�³�•�´�Š�­�µ�¥�¡�µ�œ�ž�l�—�Ä�®�v�¤�·�—�•�·�—

�‹. �…�—�š�u�°�š�°�Š�Â�—�Š(COOLING COIL)
COOLING COIL�Ä�®�v�Á�ž�}�œ�Â�•�•�š�u�°�š�°�Š�Â�—�Š�¤�A̧LUMINUM FINS�¥�¹�—�˜�·�—�°�¥�¼�u�„�´�•�š�u�°�š�°�Š�Â�—�Š
�Â�¨�³�ž�¦�³�„�°�•�°�¥�¼�u�•�œ�Ã�‡�¦�Š�Á�®�¨�È�„�•�»�•�­�´�Š�„�³�­�¸�°�¥�u�µ�Š�—�¸COOLING  COIL�‹�³�˜�v�°�Š�°�°�„�Â�•�•�Ä�®�v�¤�¸
�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�™�u�µ�¥�Á�š�‡�ª�µ�¤�¦�v�°�œ�­�¼�Š�Â�¨�³�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Å�®�¨�Ÿ�u�µ�œCOOLING  COIL�Å�¤�u�¤�µ�„�„�ª�u�µ
500�¢�»�˜�˜�u�°�œ�µ�š�¸COIL�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�š�¸�É450 PSIG�®�¦�º�°�Â�¦�Š�—�´�œ�˜�µ�¤�š�¸�É
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

�Œ. �Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«(AIR FILTER)
�Â�Ÿ�u�œ�„�¦�°�Š�°�µ�„�µ�«�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�•�œ�·�—PRE FILTER TYPE�˜�·�—�˜�´�Ê�Š�š�¸�É�—�v�µ�œ�¨�¤
�„�¨�´�•FILTER�Á�ž�}�œ�Â�•�•CLEANABLE  ALUMINIUM�Ä�®�v�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ1"
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�•.  AUTOMATIC TEMPERATURE CONTROL
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·(AUTOMATIC TEMPERATURE
CONTROL)�Á�¡�º�É�°�­�µ�¤�µ�¦�™�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�ŠEXPANSION  VALVE�Ä�œ�„�µ�¦�ž�¦�´�•
�°�´�˜�¦�µ�„�µ�¦�Å�®�¨�…�°�Š�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Â�¨�³�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�ŠCOMPRESSOR�Á�¡�º�É�°�Ä�®�v�Å�—�v�°�»�–�®�£�¼�¤�·
�˜�µ�¤�š�¸�É�˜�v�°�Š�„�µ�¦�Ä�œ�„�¦�–�¸�š�¸�É�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�‹�´�—�Ä�®�v�¤�¸COMPRESSOR�¤�µ�„�„�ª�u�µ1�•�»�—�‹�³�˜�v�°�Š
�‹�´�—�®�µ�•�»�—�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�®�v�­�°�—�‡�¨�v�°�Š

�Ž.  AIR DUCT SMOKE DETECTOR
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸AIR DUCT SMOKE DETECTOR�Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�˜�´�—�ª�Š�‹�¦�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ
�…�°�Š�¡�´�—�¨�¤�š�¸�É�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�¸�É�¤�¸�ž�¦�·�¤�µ�–�¨�¤�®�¤�»�œ�Á�ª�¸�¥�œ�˜�´�Ê�Š�Â�˜�u50�¨�¼�„�•�µ�«�„�y�Á�¤�˜�¦�˜�u�°�œ�µ�š�¸ �®�¦�º�°
�Á�‡�¦�º�É�°�Š�š�¸�É�¤�¸�…�œ�µ�—4.5 TON�…�¹�Ê�œ�Å�ž �Ä�œ�„�¦�–�¸�Á�„�·�—�Á�¡�¨�·�Š�Å�®�¤�vAIR DUCT SMOKE DETECTOR
�Ä�®�v�¤�¸�•�u�ª�Š�°�»�–�®�£�¼�¤�·�„�µ�¦�š�Î�µ�Š�µ�œ32-131oF �Â�¨�³�Á�ž�}�œ�Â�•�•�Â�¦�Š�Á�‡�¨�º�É�°�œ�Å�¢�¢�q�µ�˜�É�Î�µ12-24 VDC
�®�¦�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �˜�·�—�˜�´�Ê�Š�°�¥�¼�u�š�¸�É�š�u�°�¨�¤�„�¨�´�•�Â�¨�³�Ä�œ�„�¦�–�¸�š�¸�É�¦�³�•�•�„�µ�¦�œ�Î�µ�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š
�¨�¤�Á�¥�È�œ �Á�ž�}�œ�•�œ�·�—�š�¸�É�Å�¤�u�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�¨�¤�„�¨�´�•�Á�…�v�µ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ �Ä�®�v�˜�·�—�˜�´�Ê�ŠSMOKE
DETECTOR�¦�³�®�ª�u�Š�‡�°�¥�¨�y �Â�¨�³FILTER�…�°�Š�Á�‡�¦�º�É�°�ŠAHU

�•. DISCHARGE DAMPER
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸DISCHARGE DAMPER�š�¸�É�ž�¦�µ�„�’�š�µ�Š�°�°�„�…�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�š�»�„�Á�‡�¦�º�É�°�Š�Á�¡�º�É�°
�Ä�•�v�Ä�œ�„�µ�¦�‡�ª�•�‡�»�¤�ž�¦�·�¤�µ�–�¨�¤�‹�µ�„�Á�‡�¦�º�É�°�ŠDISCHARGE  DAMPER�Ä�®�v�Á�ž�}�œ�Â�•�•
MULTI-LEAVES  BLADE�¤�ÇASING�Â�¨�³BLADE�ž�¦�³�„�°�•�Â�¨�³�…�¹�Ê�œ�¦�¼�ž�Ã�—�¥�Ä�•�v�Â�Ÿ�u�œ
�Á�®�¨�È�„�•�»�•�­�´�Š�„�³�­�¸�Á�•�°�¦�y16  USSG�Â�„�œ�Ä�•�Â�¨�³�‹�»�—�®�¤�»�œ�Ä�®�v�Á�ž�}�œ�ª�´�­�—�»�š�¸�É�¤�¸�Ÿ�·�ª�Á�¦�¸�¥�•�Á�ž�}�œ�¤�´�œ
�°�°�„�Â�•�•�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�®�v�¤�¸�‡�ª�µ�¤�Á�­�¸�¥�—�š�µ�œ�œ�v�°�¥�š�¸�É�­�»�—�Ã�—�¥�Å�¤�u�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v�œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ�®�¦�º�°
�‹�µ�¦�³�•�¸�„�v�µ�œ�•�´�„�ž�¦�´�•�Â�„�œ�Ä�•�Ä�®�v�Á�ž�}�œ�Â�•�•�˜�´�Ê�Š�˜�Î�µ�Â�®�œ�u�Š�Â�¨�³�¨�w�°�‡�Å�—�v

3-2.3 AIR COOLED CONDENSING UNIT

�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�¦�–�¸�š�¸�É�ž�¦�³�„�°�•�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«�‹�³�˜�v�°�Š
�°�¥�¼�u�£�µ�¥�Ä�˜�v�„�µ�¦�¦�´�•�¦�°�Š�Â�¨�³�Å�—�v�¦�´�•�°�œ�»�•�µ�˜�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µTECHNICAL
SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�„�µ�¦�Á�¨�º�°�„AIR  COOLED  CONDENSING  UNIT�š�¸�É�¤�¸
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�˜�µ�¤�Â�•�•�Ã�—�¥
�‹�³�˜�v�°�Š�‹�´�—�ª�µ�Š�Ä�®�v�„�µ�¦�™�u�µ�¥�Á�š�…�°�Š�°�µ�„�µ�«�Á�ž�}�œ�Å�ž�°�¥�u�µ�Š�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�œ�„�¦�–�¸�š�¸�É�‹�³�˜�v�°�Š�Ä�®�v�¤�¸HOOD
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�—�Î�µ�Á�œ�·�œ�„�µ�¦�®�µ�„�‹�Î�µ�Á�ž�}�œ

AIR COOLED CONDENSING UNIT�š�¸�É�Ä�•�v�‹�³�˜�v�°�Š�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�—�´�Š�œ�¸�Ê

�„. �Á�ž�}�œ�•�œ�·�—�š�¸�É�Ä�•�v�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œR-410A
�…. �˜�´�ª�™�´�Š�˜�v�°�Š�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�Â�¨�³�š�µ�­�¸�°�¥�u�µ�Š�—�¸�Á�¡�º�É�°�Ä�•�v�Š�µ�œ�„�¨�µ�Š�Â�‹�v�Š
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�‡. �…�—�š�u�°�¦�³�•�µ�¥�‡�ª�µ�¤�¦�v�°�œ(CONDENSER  COIL)�š�Î�µ�—�v�ª�¥�š�u�°�š�°�Š�Â�—�Š�Å�¦�v�˜�³�Á�…�È�•�¤�¸�‡�¦�¸�•
�°�³�¨�¼�¤�·�œ�´�É�¤�®�¦�º�°�š�°�Š�Â�—�Š�¥�¹�—�˜�·�—�„�´�•�š�u�°�š�°�Š�Â�—�Š�Ã�—�¥�Á�•�·�Š�„�¨

�Š. �¡�´�—�¨�¤�Â�¨�³�¤�°�Á�˜�°�¦�y�¡�´�—�¨�¤�Á�ž�}�œ�Â�•�•�Ä�•�¡�´�—(PROPELLER TYPE FAN)�š�Î�µ�—�v�ª�¥
�°�³�¨�¼�¤�·�œ�´�É�¤�®�¦�º�°�Á�®�¨�È�„�¡�u�œ�­�¸�„�´�œ�­�œ�·�¤�°�¥�u�µ�Š�—�¸�¤�°�Á�˜�°�¦�y�…�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Ä�•�v�„�´�•�¦�³�•�•�Å�¢�¢�q�µ
380V 3PHASE 50Hz.�®�¦�º�°220V 1PHASE 50Hz.�Á�š�u�µ�œ�´�Ê�œ�‡�ª�¦�Á�ž�}�œ�•�œ�·�—CLASS
B,  MOTOR  INSULATION�¤�¸�°�»�ž�„�¦�–�y�ž�q�°�Š�„�´�œ�¤�°�Á�˜�°�¦�y�Å�®�¤�v�°�¥�¼�u�£�µ�¥�Ä�œ�Â�¨�³�Á�ž�}�œ�Â�•�•�š�¸�É
�®�¨�u�°�¨�º�É�œ�™�µ�ª�¦

�‹. COMPRESSOR�Ä�®�v�Á�ž�}�œ�Â�•�•SCROLL�®�¦�º�°ROTARY�¤�°�Á�˜�°�¦�y�®�»�v�¤�ž�l�— �Ã�—�¥�¤�¸�•�»�—
INVERTER�Â�•�•IGBT (INSULATED GATE BIPOLAR TRANSISTER)�‡�ª�•�‡�»�¤
�„�µ�¦�Á�ž�¨�¸�É�¥�œ�‡�ª�µ�¤�Á�¦�È�ª�¦�°�•�…�°�Š�¤�°�Á�˜�°�¦�y �¦�³�•�µ�¥�‡�ª�µ�¤�¦�v�°�œ�—�v�ª�¥�œ�Ê�Î�µ�¥�µ �Â�¨�³�š�¸�É�¤�°�Á�˜�°�¦�y�¤�¸�°�»�ž�„�¦�–�y
�ž�q�°�Š�„�´�œ�Ä�œ�„�¦�–�¸�š�¸�É�Á�„�·�—�‡�ª�µ�¤�¦�v�°�œ�­�¼�Š�Á�„�·�œ�Á�„�–�”�y �®�µ�„�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�Š�•�»�—CONDENSING
UNIT�„�´�•FAN COIL UNIT�Á�„�·�œ�„�ª�u�µ12�Á�¤�˜�¦�‹�³�˜�v�°�Š�Á�¡�·�É�¤�…�œ�µ�—�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�…�°�Š
�Á�‡�¦�º�É�°�Š�•�—�Á�•�¥�„�´�•�„�µ�¦�­�¼�•�Á�­�¸�¥�Á�œ�º�É�°�Š�‹�µ�„�‡�ª�µ�¤�Á�­�¸�¥�—�š�µ�œ

�Œ. �°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�š�¸�É�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�¤�¸�°�»�ž�„�¦�–�y�—�´�Š�œ�¸�Ê
- HIGHAND LOWPRESSURESTATSWITHMANUALRESET

�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�£�µ�¦�³�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�˜�´�Ê�Š�Â�˜�u36,000 BTU/ HR�…�¹�Ê�œ�Å�ž
- STARTER WITH COMPRESSOR OVERLOAD DEVICES
- TIME DELAY RELAY
- OIL PRESSURE SWITCH WITH MANUAL RESET�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É

�¤�¸�…�œ�µ�—�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�˜�´�Ê�Š�Â�˜�u7�˜�´�œ�…�¹�Ê�œ�Å�ž
- CIRCUIT BREAKERS WITH CONTROL DEVICES
- EXPANSIONVALVE WITH PROPORTIONALTHERMOSTAT

�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�£�µ�¦�³�„�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�˜�´�Ê�Š�Â�˜�u36,000 BTU/HR�…�¹�Ê�œ�Å�ž
- OIL TRAP
- FILTER/DRIER, SIGHT GLASS/INDICATOR�¡ � ¦�v�° �¤ �š� ´�Ê�ŠSERVICE  VALVE

�š�¸�É�š�µ�Š�Á�…�v�µ�Â�¨�³�š�µ�Š�°�°�„

3-2.4 �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ, �Œ�œ�ª�œ�®�»�v�¤�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Â�¨�³�°�»�ž�„�¦�–�y
�„. �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œHARD DRAWN  TYPE  L�…�œ�µ�—�š�¸�É�Ä�•�v�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ

�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•

�…. �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�š�u�°�Á�­�v�œ�Á�—�¸�¥�ª�Ã�—�¥�˜�¨�°�—�Å�¤�u�¤�¸�¦�°�¥�˜�u�°�¥�„�Á�ª�v�œ�‹�»�—�š�¸�É�˜�u�°�Á�…�v�µ�°�»�ž�„�¦�–�y�Â�¨�³
�„�µ�¦�Ã�‡�v�Š�Š�°�„�µ�¦�Ã�‡�v�Š�Š�°�…�°�Š�š�u�°�‹�³�˜�v�°�Š�Ä�•�vFITTING�¤�µ�˜�¦�“�µ�œ �®�¦�º�°�­�Î�µ�®�¦�´�•�š�u�°�š�¸�É�¤�¸�…�œ�µ�—�Á�¨�È�„
�Ä�®�v�Ä�•�vBENDER�•�u�ª�¥�Ä�œ�„�µ�¦�Ã�‡�v�Š�Š�°�Å�—�v   �®�v�µ�¤�Ä�•�v�¤�º�°�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°�ž�¦�³�Á�£�š�°�º�É�œ�Ä�œ�„�µ�¦�—�´�—�š�u�°�Ã�—�¥
�Á�—�È�—�…�µ�—  �„�µ�¦�Á�•�º�É�°�¤�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ  �Ä�®�v�Ä�•�v�¨�ª�—�Á�•�º�É�°�¤�Á�Œ�¡�µ�³�š�¸�É�Ä�•�v�„�´�•�„�µ�¦�Á�•�º�É�°�¤�š�u�°�š�°�Š�Â�—�Š
�°�»�ž�„�¦�–�y�š�¸�É�Á�¨�º�°�„�Ä�•�v�Ä�œ�Š�µ�œ�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�Â�•�•FLARE  TYPE�®�¦�º�°SWEAT
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TYPE �š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�Â�¨�v�ª�‹�³�˜�v�°�Š�š�—�­�°�•�„�µ�¦�¦�´�É�ª�Â�¨�³VACUUM
�¦�³�•�•�„�u�°�œ�Á�˜�·�¤�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ

�‡. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�­�µ�¦�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Ä�®�v�Á�ž�}�œ�Â�•�•CLOSED CELL  FLEXIBLE RUBBER
FOAM�Â�•�•PREFORM TUBE�®�œ�µ3/4 �œ�·�Ê�ª�­�u�ª�œ�š�¸�É�°�¥�¼�u�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Ä�®�v�®�»�v�¤�š�´�•
�Œ�œ�ª�œ�—�v�ª�¥ALUMINUM  SHEET�‡�ª�µ�¤�®�œ�µ24USSG

�Š. �Ä�®�v�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�yFILTER/DRIER,SIGHTGLASS,SERVICE VALVE,HIGH
& LOW PRESSURE STAT�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�…�v�°�„�Î�µ�®�œ�—

�‹. �š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«   �Ä�®�v�Á�ž�}�œ�š�u�°PVC.�•�œ�·�—8.5 �…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Å�¤�u
�œ�v�°�¥�„�ª�u�µ1 �œ�·�Ê�ª�˜�u�°�Á�‡�¦�º�É�°�Š �¡ � ¦�v�°�¤�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ�Â�•�•CLOSED CELL FLEXIBLE
RUBBER FOAM�®�œ�µ1/2�œ�·�Ê�ª  �Ã�—�¥�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�Ä�®�v�˜�·�—�˜�´�Ê�Š�Å�ž�¥�´�Š�‹�»�—�¦�´�•�œ�Ê�Î�µ�š�·�Ê�Š�š�¸�É�Ä�„�¨�v�š�¸�É�­�»�—�Ã�—�¥
�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�‡�ª�µ�¤�¨�µ�—�Á�°�¸�¥�Š �Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�š�Î�µ�Ä�®�v�œ�Ê�Î�µ�Å�®�¨�Ã�—�¥�­�³�—�ª�„ �Â�¨�³�‹�´�—�Ä�®�v�¤�¸TRAP
�°�¥�u�µ�Š�œ�v�°�¥1�‹�»�—
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3-3 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«

3-3.1 �š�´�É�ª�Å�ž

�„. �Ä�®�v�˜�·�—�˜�´�Ê�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�Ã�—�¥�Ä�®�v�¤�¸CAPACITY�Â�¨�³STATIC
PRESSURE�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•

�…. �¡�´�—�¨�¤�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�Â�¨�³�˜�v�°�Š�š�Î�µ�Š�µ�œ�Ã�—�¥�Å�¤�u�Á�„�·�—�Á�­�¸�¥�Š�—�´�Š�¦�•�„�ª�œ�®�¦�º�°
�­�´�É�œ�­�³�Á�š�º�°�œ�Á�­�¸�¥�Š�—�´�Š�¦�•�„�ª�œ�®�¦�º�°�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�š�¸�É�Á�„�·�—�…�¹�Ê�œ�œ�°�„�®�v�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦
�Â�„�v�Å�…�‹�œ�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�‹�µ�„�ª�·�«�ª�„�¦�Ã�—�¥�Ä�®�v�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

�‡. �­�µ�¥�¡�µ�œ�…�´�•�­�Î�µ�®�¦�´�•�¡�´�—�¨�¤�Â�•�•CENTRIFUGAL�‹�³�˜�v�°�Š�Á�¨�º�°�„�Ã�—�¥�Ä�®�v�¤�¸�‡�u�µ�¤�µ�„�„�ª�u�µ�Â�¦�Š�¤�v�µ�ž�„�˜�·
(RATED  HORSEPOWER) 1.4�Á�š�u�µ

�Š. �‹�³�˜�v�°�Š�¤�¸BELT GUARD�­�Î�µ�®�¦�´�•�¡�´�—�¨�¤�ž�l�—�¤�°�Á�˜�°�¦�y�Â�¨�³�•�»�—�…�´�•
�‹. �š�¸�É�š�u�°�¨�¤�š�µ�Š�°�°�„�…�°�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�„�u�°�œ�‹�³�˜�u�°�Á�•�º�É�°�¤�„�´�•�š�u�°�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�®�¨�´�„�Ä�®�v

�‹�´�—�Á�˜�¦�¸�¥�¤GRAVITY  DAMPER�Å�ª�v�š�¸�É�˜�´�ª�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�—�v�ª�¥�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�¨�¤�Å�®�¨
�¥�v�°�œ�„�¨�´�•

�Œ. �‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�•�u�°�Š�Á�ž�l�—�š�¸�É� �q�µ�Á�¡�—�µ�œ �Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�Ž�u�°�¤�Â�Ž�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«
�Å�—�v

�•. �‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸DISCONNECTED  SWITCH�®�¦�º�°EMERGENCY PUSHOFF (�­�ª�·�š�•�y�®�´�ª
�Á�®�È�—�­�¸�Â�—�Š) �Ä�œ�˜�¼�v�„�´�œ�œ�Ê�Î�µ�­�Î�µ�®�¦�´�•�˜�´�ª�¤�°�Á�˜�°�¦�y�¡�´�—�¨�¤�Á�¡�º�É�°�„�µ�¦�Ž�u�°�¤�Â�Ž�¤�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

�Ž. �­�Î�µ�®�¦�´�•�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•�˜�´�Ê�Š�¡�º�Ê�œ�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«
(INERTIA BLOCK)�š�Î�µ�—�v�ª�¥�‡�°�œ�„�¦�¸�˜�Á�­�¦�·�¤�Á�®�¨�È�„�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ15 �Á�Ž�œ�˜�·�Á�¤�˜�¦
�…�œ�µ�—�‡�ª�µ�¤�„�ª�v�µ�Š�Â�¨�³�‡�ª�µ�¤�¥�µ�ª�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤�Â�˜�u�‹�³�˜�v�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ20�Á�Ž�œ�˜�·�Á�¤�˜�¦
�Ã�—�¥�¦�°�•�˜�´�ª�Á�‡�¦�º�É�°�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�¨�³�¤�°�Á�˜�°�¦�y�š�¸�É�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�•�œBASEPLATE
INERTIA BLOCK�‹�³�˜�v�°�Š�¤�¸�œ�Ê�Î�µ�®�œ�´�„�¤�µ�„�„�ª�u�µ�•�»�—�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�¨�³�¤�°�Á�˜�°�¦�y�Å�¤�u�œ�v�°�¥�„�ª�u�µ
1.5�Á�š�u�µ�Â�¨�³�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Â�š�u�œ�¡�º�Ê�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�š�Î�µ�—�v�ª�¥�‡�°�œ�„�¦�¸�˜�Á�­�¦�·�¤�Á�®�¨�È�„�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥
�„�ª�u�µ10 �Á�Ž�œ�˜�·�Á�¤�˜�¦�…�œ�µ�—�‡�ª�µ�¤�„�ª�v�µ�Š�Â�¨�³�‡�ª�µ�¤�¥�µ�ª�Á�®�¤�µ�³�­�¤�Á�¡�º�É�°�Ä�•�v�Á�ž�}�œ�š�¸�É�˜�·�—�˜�´�Ê�ŠINERTIA
BLOCK�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç

�•. �¡�´�—�¨�¤�•�»�—�š�¸�É�Å�¤�u�¤�¸�„�µ�¦�˜�u�°�š�u�°�¨�¤�š�¸�É�š�µ�Š�—�v�µ�œ�—�¼�—�®�¦�º�°�š�µ�Š�—�v�µ�œ�­�u�Š�Ä�®�v�˜�·�—WIRE GUARD�Á�¡�º�É�°�ž�q�°�Š�„�´�œ
�Á�«�¬�ª�´�­�—�»�Á�…�v�µ�Å�ž�Ä�œ�˜�´�ª�Á�¦�º�°�œ�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�œ�˜�¦�µ�¥

�•. �„�µ�¦�Á�¨�º�°�„�•�u�ª�Š�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Ä�®�v�¤�¸SOUND POWER LEVEL�Å�¤�u�Á�„�·�œ85 dbA
�¥�„�Á�ª�v�œ�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�Á�ž�}�œ�‡�u�µ�°�º�É�œ

3-3.2 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•CENTRIFUGAL
�„. �­�¤�¦�¦�™�œ�³�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•CENTRIFUGAL�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤

�¤�µ�˜�¦�“�µ�œAMCA
�…. �®�µ�„�¤�·�Å�—�v�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•CENTRIFUGAL�Ä�®�v�Á�ž�}�œ

BACKWARD CURVE BLADE TYPE SINGLE INLET�®�¦�º�°DOUBLE INLET
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(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�‡. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•CENTRIFUGAL�š�¸�É�¤�¸STATIC PRESSURE�¤�µ�„�„�ª�u�µ3"�Ä�®�v�Á�ž�}�œ
AIR FOIL BLADE TYPE

�Š. �‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Ä�®�v�¤�¸ACCESSPANEL�­�Î�µ�®�¦�´�•�¡�´�—�¨�¤�š�¸�É�Â�…�ª�œ�°�¥�¼�u�Ä�œ� �q�µ�Á�¡�—�µ�œ�Ã�—�¥�‹�³�˜�v�°�Š
�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�­�™�µ�ž�œ�·�„�Â�¨�³�Ÿ�¼�v�¦�´�•�Á�®�¤�µ�Š�µ�œ� �q�µ�Á�¡�—�µ�œ�š�´�Ê�Š�œ�¸�Ê�Ä�®�v�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

�‹. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•CENTRIFUGAL�‹�³�˜�v�°�Š�Á�¨�º�°�„�…�œ�µ�—�Ä�®�v�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�š�Î�µ�Š�µ�œ�Å�¤�u
�œ�v�°�¥�„�ª�u�µ60%�Â�¨�³�¦�°�•�…�°�Š�¡�´�—�¨�¤�Å�¤�u�Á�„�·�œ900�¦�°�•/�œ�µ�š�¸�®�¦�º�°�š�¸�É�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ
�¤�°�Á�˜�°�¦�y�š�¸�É�…�´�•�‹�³�˜�v�°�Š�Á�¨�º�°�„�Ä�®�v�¤�¸�…�œ�µ�—�Á�¡�¸�¥�Š�¡�°�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—OVERLOAD

�Œ. BEARING�…�°�Š�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Â�•�•SELFALIGNING BALL�®�¦�º�°ROLLER TYPE

3-3.3 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•PROPELLER

�„. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•PROPELLER�Ä�®�v�Á�ž�}�œ�Â�•�•LOW   NOISECOMMERCIAL
TYPE

�… �¤�°�Á�˜�°�¦�y�š�¸�É�Ä�•�v�…�´�•�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Â�•�•DIRECT DRIVE�Â�¨�³�˜�·�—�˜�´�Ê�Š�­�Î�µ�Á�¦�È�‹�¤�µ�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ã�—�¥
�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š

�‡. �‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�„�¦�°�•�ª�Š�„�•�Å�¤�v�®�¦�º�°�„�¦�°�•�ª�Š�„�•�Á�®�¨�È�„�®�¦�º�°�°�¨�¼�¤�·�Á�œ�¸�¥�¤�…�œ�µ�—�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É
�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ

�Š. �‹�³�˜�v�°�Š�¤�¸AUTOMATIC SHUTTER�š�¸�É�š�µ�Š�—�v�µ�œ�°�°�„�Â�¨�³WIRE GUARD�š�¸�É�š�µ�Š�—�v�µ�œ�—�¼�—�…�°�Š
�¡�´�—�¨�¤

3-3.4 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•MINI-SIROCCO

�„. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•MINI-SIROCCO�Ä�®�v�Á�ž�}�œ�Â�•�•LOW NOISETYPE
�…. �¤�°�Á�˜�°�¦�y�š�¸�É�Ä�•�v�…�´�•�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Â�•�•MOISTURE-PROOF, DUSTPROOF�Â�¨�³TOTALLY

ENCLOSED DIRECT DRIVE�˜�·�—�˜�´�Ê�Š�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ã�—�¥�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š
�™�¼�„�˜�v�°�Š

3-3.5 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•�˜�·�—�Á�¡�—�µ�œ

�„. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•�˜�·�—�Á�¡�—�µ�œ�Ä�®�v�Á�ž�}�œ�Â�•�•LOW NOISE TYPE�Â�¨�³�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�š�u�°�¨�¤
�š�¸�ÉDISCHARGE OUTLET�Å�—�v

�…. CASING�…�°�Š�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Á�®�¨�È�„�Â�Ÿ�u�œ�•�œ�·�—�®�œ�µ�Â�¨�³�¡�u�œ�­�¸�„�´�œ�­�œ�·�¤�°�¥�u�µ�Š�—�¸

3-3.6 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�š�·�Ê�Š�­�Î�µ�®�¦�´�•�‡�¦�´�ª (KITCHEN AIR FAN)

�„. �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�š�·�Ê�Š�­�Î�µ�®�¦�´�•�‡�¦�´�ª�Ä�®�v�Á�ž�}�œ�Â�•�•BACKWARD CURVEBLADE  TYPE
SINGLE   INLET  SINGLE  WIDTH  OVERHUNG TYPE
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�…. �ª�´�­�—�»�°�»�ž�„�¦�–�y�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Ä�®�v�š�Î�µ�‹�µ�„�ª�´�­�—�»�š�¸�É�š�œ�˜�u�°�„�µ�¦�„�´�—�„�¦�u�°�œ�…�°�Š
�£�¼�¤�·�°�µ�„�µ�«�¦�v�°�œ�•�º�Ê�œ�Å�—�v�—�¸�Á�®�¤�µ�³�„�´�•�„�µ�¦�Ä�•�v�Š�µ�œ�£�µ�¥�œ�°�„�°�µ�‡�µ�¦

�‡. �¤�°�Á�˜�°�¦�y�š�¸�É�Ä�•�v�…�´�•�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Â�•�•WHETHER PROOF, DUST PROOF�Â�¨�³TOTALLY
ENCLOSED TYPE�˜�·�—�˜�´�Ê�Š�­�Î�µ�Á�¦�È�‹�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ã�—�¥�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�•�»�—�…�´�•�Á�ž�}�œ
�­�µ�¥�¡�µ�œ�Â�•�•OIL RESISTANT�°�¥�¼�u�…�v�µ�Š�œ�°�„�Ã�—�¥�¤�¸�„�¦�³�•�´�Š�­�µ�¥�¡�µ�œ�ž�l�—�Ä�®�v�¤�·�—�•�·�—

�Š. �‹�³�˜�v�°�Š�¤�¸FLEXIBLE  CONNECTION�¦�³�®�ª�u�µ�Š�˜�´�ª�¡�´�—�¨�¤�„�´�•�š�u�°�¨�¤�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ
�š�Î�µ�—�v�ª�¥�ª�´�­�—�»�š�œ�˜�u�°�„�µ�¦�„�´�—�„�¦�u�°�œ�…�°�Š�­�µ�¦�Á�‡�¤�¸

3-3.7 �¡�´�—�¨�¤�¦�³�•�µ�¥�‡�ª�´�œ(SMOKE  EXHAUST  FAN)

�„. �¡�´�—�¨�¤�Á�ž�}�œ�•�œ�·�—CENTRIFUGAL�®�¦�º�°AXIAL�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�˜�µ�¦�µ�Š�°�»�ž�„�¦�–�y
�…. �˜�v�°�Š�¤�¸�‡�ª�µ�¤�­�µ�¤�µ�¦�™�¦�³�•�µ�¥�‡�ª�´�œ �Ã�—�¥�¤�¸�°�»�–�®�£�¼�¤�·�Å�¤�u�œ�v�°�¥�„�ª�u�µ 250oC�Å�¤�u�œ�v�°�¥�„�ª�u�µ 2 �•�´�É�ª�Ã�¤�Š�˜�µ�¤�¤�µ�˜�µ

�¦�“�µ�œBS7346PART2, BS EN12101-3, AM CA212
�‡. �®�µ�„�Á�ž�}�œ�¡�´�—�¨�¤�•�œ�·�—�…�´�•�˜�¦�Š �¤�°�Á�˜�°�¦�y�…�°�Š�¡�´�—�¨�¤�‹�³�˜�v�°�Š�Á�¨�º�°�„�•�œ�·�—�š�¸�É�¤�¸�°�»�–�®�£�¼�¤�·�Ä�•�v�Š�µ�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ

250oC�Á�ž�}�œ�Á�ª�¨�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 2 �•�´�É�ª�Ã�¤�Š

3-3.8 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Â�•�•AXIAL FLOW

�„. �­�¤�¦�¦�™�œ�³�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�µ�˜�¦�“�µ�œ�…�°�ŠAMCA
�…. AXIALFLOW�Ä�®�v�Á�¨�º�°�„�Ä�•�v�Á�ž�}�œ�¦�»�u�œLOWNOISE�Â�¨�³COMMERCIALTYPE
�‡. �•�»�—�…�´�•�Ä�®�v�Á�ž�}�œ�Â�•�•DIRECT DRIVE�®�¦�º�°BELT DRIVE�Ã�—�¥�Ä�•�v�­�µ�¥�¡�µ�œ�˜�´�ªV �Â�¨�³�¤�°�Á�˜�°�¦�y�Ä�®�v

�Á�ž�}�œ�Â�•�•TOTALLY  ENCLOSED  FANCOOLED�‡�ª�µ�¤�Á�¦�È�ª�¦�°�•1,450�¦�°�•�˜�u�°�œ�µ�š�¸

3-3.9 �°�»�ž�„�¦�–�y�„�¦�°�Š�°�µ�„�µ�«�Ä�œ�¦�³�•�•KITCHEN EXHAUST (Electrostatic Air Cleaner)

�„. �­�µ�¤�µ�¦�™�„�¦�°�Š�®�¦�º�°�—�´�„�‹�´�•�¨�³�°�°�Š�œ�Ê�Î�µ�¤�´�œ, �‡�ª�´�œ, � �»�p�œ�¨�³�°�°�Š, �Á�…�¤�u�µ�‡�ª�´�œ �Â�¨�³�„�¨�·�É�œ�Á�®�¤�È�œ�°�°�„�‹�µ�„�¦�³�•�•
Kitchen Exhaust

�…. �•�»�—�°�»�ž�„�¦�–�y�„�¦�°�Š�°�µ�„�µ�«�Ä�œ�¦�³�•�•Kitchen exhaust�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�­�u�ª�œpre/post filter,�­�u�ª�œ
�„�¦�°�Š�Â�¨�³�—�´�„�‹�´�•�¨�³�°�°�Š�œ�Ê�Î�µ�¤�´�œ (electronic cell),�•�»�—�—�¼�—�„�¨�·�É�œ (odor neutralizer/carbon module
0.02kg./CFM)�Ã�—�¥�Â�˜�u�¨�³�­�u�ª�œ�­�µ�¤�µ�¦�™�ž�¦�³�„�°�•�Á�ž�}�œ�•�»�—�Á�—�¸�¥�ª�„�´�œ�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y �®�¦�º�°�™�°�—�•�µ�Š�­�u�ª�œ
�Å�—�v�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦ �Á�¡�º�É�°�š�Î�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Å�—�v�°�¥�u�µ�Š�­�³�—�ª�„

�‡. �¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�Á�ž�}�œ�Â�•�•Electrostatic Precipitator System�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Å�¤�u�œ�v�°�¥
�„�ª�u�µ 95% �˜�µ�¤�¤�µ�˜�¦�“�µ�œASHRAE52.2-1999 (Method of Testing General Ventilation
Air-Cleaning Devices for Removal Efficiency by Particle Size)�®�¦�º�°�¤�µ�˜�¦�“�µ�œ�Á�š�¸�¥�•�Á�š�u�µ

�Š. �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL867 (Standard for Electrostatic Air Cleaner)�Â�¨�³�¤�µ�˜�¦�“�µ�œ
UL710 (Standard for Exhaust Hoods for Commercial Cooking Equipment)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�‹. �„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�Ÿ�¼�v�Ÿ�¨�·�˜ �š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�¡�º�Ê�œ�š�¸�É�˜�·�—�˜�´�Ê�Š
�Â�¨�³�­�£�µ�ª�³�Â�ª�—�¨�v�°�¤ �°�¥�u�µ�Š�¨�³�Á�°�¸�¥�—   �Á�¡�º�É�°�Ä�®�v�°�»�ž�„�¦�–�y�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�Á�˜�È�¤�ž�¦�³�­�·�š�›�·�£�µ�¡

�Œ. �°�»�ž�„�¦�–�y�„�¦�°�Š�°�µ�„�µ�« �Ä�®�v�Á�¨�º�°�„�š�¸�É�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Å�®�¨�Ÿ�u�µ�œ�Å�¤�u�¤�µ�„�„�ª�u�µ 500 �¢�»�˜�˜�u�°�œ�µ�š�¸ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�‹�´�—�š�Î�µTECHNICAL SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�¨�º�°�„�°�»�ž�„�¦�–�y�°�¥�u�µ�Š�¨�³�Á�°�¸�¥�—

�•. Activated Carbon Filter Bank
- Activated Carbon�Á�ž�}�œ�Â�•�•m-carb�¤�¸�¨�´�„�¬�–�³�Á�ž�}�œ�Â�š�u�Š�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�œ�«�¼�œ�¥�y�„�¨�µ�Š4mm.
- �š�Î�µ�®�œ�v�µ�š�¸�É�—�´�„�‹�´�•Gas�¤�¨�£�µ�ª�³ �¦�ª�¤�™�¹�ŠOzone (O3)�­�u�ª�œ�š�¸�É�Á�®�¨�º�°�‹�µ�„�ž�’�·�„�·�¦�·�¥Oxidation�Ä�œAir
Stream�Ä�®�v�š�Î�µ�ž�’�·�„�·�¦�·�¥�µ�˜�u�°�Á�œ�º�É�°�Š�•�œActivated Carbon�Á�¡�º�É�°�Á�¡�·�É�¤�ž�¦�³�­�·�š�›�·�£�µ�¡ �°�¸�„�š�´�Ê�Š�¥�´�Š�Á�ž�}�œ�„�µ�¦�¨�—
�ž�¦�·�¤�µ�–Ozone (O3)�š�¸�É�ž�¨�u�°�¥�°�°�„�­�¼�u�­�·�É�Š�Â�ª�—�¨�v�°�¤
- �„�µ�¦�°�°�„�Â�•�•�‹�³�˜�v�°�Š�Ä�®�v�¤�¸�„�µ�¦�Á�¦�¸�¥�Š�˜�´�ª�…�°�Š�™�µ�—Carbon�Á�ž�}�œ�Â�•�•V Shape�Á�¡�º�É�°�Ä�®�v�‡�ª�µ�¤�Á�¦�È�ª�¨�¤
�Ÿ�u�µ�œCarbon�˜�É�Î�µ�Ž�¹�É�Š�Á�ž�}�œ�„�µ�¦�Á�¡�·�É�¤Contact Time�¦�³�®�ª�u�µ�ŠGas�Â�¨�³Activated Carbon
- Carbon Tray�‹�³�˜�v�°�Š�°�°�„�Â�•�•�Ä�®�v�­�µ�¤�µ�¦�™�Á�ž�¨�¸�É�¥�œActivated Carbon�Å�—�v �ª�´�­�—�»�…�°�ŠCarbon Tray
�‹�³�˜�v�°�Š�š�Î�µ�¤�µ�‹�µ�„Galvanized Steel�Á�‡�¨�º�°�•�š�´�•�—�v�ª�¥Epoxy Powder Coat�Á�¡�º�É�°�‡�ª�µ�¤�š�œ�š�µ�œ
- �ž�¦�·�¤�µ�–Activated Carbon�š�¸�É�Á�¨�º�°�„�Ä�•�v�‹�³�˜�v�°�Š�Á�¨�º�°�„�Ä�®�v�¦�´�•�ž�¦�·�¤�µ�–�¨�¤�Å�—�v�Å�¤�u�Á�„�·�œ55cfm/kg
carbon

3-3.10 VIBRATION AND ISOLATOR

�Ä�®�v�ž�q�°�Š�„�´�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�‹�µ�„�°�»�ž�„�¦�–�y�Å�ž�¥�´�Š�¡�º�Ê�œ�®�¦�º�°�Á�¡�—�µ�œ�—�v�ª�¥VIBRATION ISOLATOR�š�¸�É
MINIMUM DEFLECTION�Å�¤�u�œ�v�°�¥�„�ª�u�µ�˜�µ�¤�¤�µ�˜�¦�“�µ�œASHRAE�„�Î�µ�®�œ�—�Ã�—�¥�Ä�®�v�‡�Î�µ�œ�¹�Š�™�¹�Š�‡�»�–�¨�´�„�¬�–�³
�…�°�Š�°�»�ž�„�¦�–�y�Â�¨�³�¦�³�¥�³SPAN�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-4 �š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y(PIPING AND ACCESSORIES)

3-4.1 �š�´�É�ª�Å�ž(GENERAL)

�„. �š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�Å�—�v�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�¤�µ�˜�¦�“�µ�œ�…�°�ŠASTM, JIS, API�Â�¨�³
ASA

�…. �„�µ�¦�Ä�•�v�…�v�°�˜�u�°(FITTINGS)�­�Î�µ�®�¦�´�•�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Ä�œ�¦�³�•�•�š�u�°�œ�Ê�Î�µ�­�Î�µ�®�¦�´�•�Š�µ�œ�¦�³�•�•�š�u�°�œ�Ê�Î�µ�…�œ�µ�—
�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�˜�É�Î�µ�„�ª�u�µ2 1/2" �Ä�®�v�Ä�•�v�Â�•�•�Á�„�¨�¸�¥�ª�Â�¨�³�š�u�°�œ�Ê�Î�µ�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š2 1/2"
�Â�¨�³�Ä�®�•�u�„�ª�u�µ�Ä�®�v�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ�Á�ª�v�œ�Â�˜�u�‹�³�„�Î�µ�®�œ�—�Ä�®�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�°�œ�»�¤�´�˜�·�Á�š�¸�¥�•�Á�š�u�µ

�‡. �š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�‹�³�œ�Î�µ�¤�µ�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ä�®�¤�u�Å�¤�u�Á�‡�¥�Ÿ�u�µ�œ�„�µ�¦�Ä�•�v�Š�µ�œ�¤�µ�„�u�°�œ
�Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ(PRESSURE  TEST)�˜�µ�¤�„�¦�¦�¤�ª�·�›�¸�Â�¨�³�…�•�ª�œ�„�µ�¦�‹�µ�„�Ã�¦�Š�Š�µ�œ
�Ÿ�¼�v�Ÿ�¨�·�˜�Â�¨�v�ª�­�Î�µ�®�¦�´�•�š�u�°�Á�®�¨�È�„�—�Î�µ�‹�³�˜�v�°�Š�Å�¤�u�Á�ž�}�œ�­�œ�·�¤�Â�¨�³�‹�³�˜�v�°�Š�š�µ�­�¸�¦�°�Š�¡�º�Ê�œZINC
CHROMATE PRIMER�š�´�œ�š�¸�š�¸�É�œ�Î�µ�Á�…�v�µ�®�œ�u�ª�¥�Š�µ�œ

�Š. �„�¦�¦�¤�ª�·�›�¸�„�µ�¦�˜�u�°�š�u�°�œ�Ê�Î�µ�Â�¨�³�¤�µ�˜�¦�“�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�Ä�œ�Š�µ�œ�š�u�°�œ�Ê�Î�µ�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤
�¤�µ�˜�¦�“�µ�œ�…�°�Š�°�Á�¤�¦�·�„�µ�Á�•�u�œASME,  ASTM,   ASA�Â�¨�³SAE�Á�ž�}�œ�˜�v�œ

3-4.2 �ª�´�­�—�»�š�¸�É�Ä�•�v�š�Î�µ�š�u�°�œ�Ê�Î�µ(PIPING  MATERIAL)

�„. �š�u�°�œ�Ê�Î�µ�š�·�Ê�Š
�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�« �Ä�®�v�Á�ž�}�œ�š�u�°PVC GRADE8.5 �˜�µ�¤�¤�µ�˜�¦�“�µ�œ �¤�°�„. 17-2523
�Ä�œ�„�¦�–�¸�š�¸�É�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�¦�³�—�´�•�¡�º�Ê�œ�š�¸�É�­�µ�¤�µ�¦�™�™�¼�„�Á�®�¥�¸�¥�•�š�´�•�Å�—�v�®�¦�º�°�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ÿ�u�µ�œ�¡�º�Ê�œ�®�¦�º�°
�Ÿ�œ�´�Š�„�´�œ�Å�¢�Ä�®�v�Ä�•�v�Á�ž�}�œ�š�u�°�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸ (GALVANIZED STEEL PIPE)�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š
BS1387/1967GRADE MEDIUM

3-4.3 �…�v�°�˜�u�°�˜�u�µ�Š�Ç(FITTINGS)

�„. �…�v�°�˜�u�°�Â�•�•�Á�•�º�É�°�¤�Ä�®�v�Á�ž�}�œ�•�œ�·�—�š�¸�É�š�œ�‡�ª�µ�¤�—�´�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�u�°�œ�Ê�Î�µ�š�¸�É�Ä�•�v�Ã�—�¥�Ä�®�v�¤�¸�¤�µ�˜�¦�“�µ�œ
�Á�ž�}�œ�Å�ž�˜�µ�¤ASA B-16.9�Â�¨�³ASTM A-234�Ä�®�v�Ä�•�v�…�v�°�Š�°(WELDED  ELBOW)
�­�Î�µ�®�¦�´�•�„�µ�¦�Á�ž�¨�¸�É�¥�œ�š�·�«�š�µ�Š�…�°�Š�š�u�°�œ�Ê�Î�µ �Â�¨�³�Ä�®�v�Ä�•�v�…�v�°�˜�u�°�Â�•�•�¤�µ�˜�¦�“�µ�œ(STANDARD FITTING)
�­�Î�µ�®�¦�´�•�„�µ�¦�˜�u�°�š�u�°�œ�Ê�Î�µ�Â�¥�„�‹�µ�„�š�u�°�œ�Ê�Î�µ�®�¨�´�„ �¥�„�Á�ª�v�œ�‹�³�¤�¸�¦�³�•�»�Ä�®�v�Ä�•�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�®�¦�º�°�š�¸�É�ª�·�«�ª�„�¦�°�œ�»�¤�´�˜�·
�Â�¨�v�ª�Á�š�¸�¥�•�Á�š�u�µ

�…. �…�v�°�˜�u�°�Â�•�•�Á�„�¨�¸�¥�ª�Ä�®�v�Á�ž�}�œ�Â�•�•�Á�®�¨�È�„�Á�®�œ�¸�¥�ª�®�¨�u�°�Á�„�¨�¸�¥�ª�š�¸�É�Ä�•�v�Ä�®�v�Å�—�v�˜�µ�¤�¤�µ�˜�¦�“�µ�œNPT�Â�¨�³�Á�ž�}�œ
�•�œ�·�—�š�¸�É�š�œ�‡�ª�µ�¤�—�´�œ�Å�—�v�Â�•�•STANDARD WEIGHT�¤�µ�˜�¦�“�µ�œASA  B-16.4�Â�¨�³�Â�•�•
EXTRA  HEAVY  WEIGHT�Ä�œ�­�u�ª�œ�š�¸�É�¦�³�•�»�Ä�®�v�Ä�•�v�Á�ž�}�œ�„�¦�–�¸�¡�·�Á�«�¬�­�u�ª�œ�…�°�Š�š�u�°�œ�Ê�Î�µ�š�¸�É�Á�ž�}�œ�Á�®�¨�È�„�°�µ�•
�­�´�Š�„�³�­�¸(GALVANIZED STEEL PIPE)�Ä�®�v�Ä�•�v�…�v�°�˜�u�°�Á�„�¨�¸�¥�ª�Á�ž�}�œ�•�œ�·�—�°�µ�•�­�´�Š�„�³�­�¸
(GALVANIZED   FITTING)�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�ŠBS1387/1967GRADE MEDIUM
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�‡. �Ä�®�v�Ä�•�v�…�v�°�˜�u�°�¨�—�Â�•�•ECCENTRIC   REDUCER�Ä�œ�„�µ�¦�¨�—�…�œ�µ�—�…�°�Š�š�u�°�œ�Ê�Î�µ�­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ�Ä�œ
�Â�œ�ª�œ�°�œ

3-4.4 �®�œ�v�µ�Â�ž�¨�œ(FLANGES)

�„. �®�œ�v�µ�Â�ž�¨�œ�Â�•�•�Á�„�¨�¸�¥�ª  �­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�˜�u�°�Â�•�•�Á�„�¨�¸�¥�ª�Ä�®�v�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ�Â�•�•�Á�„�¨�¸�¥�ª�•�œ�·�—�Á�®�¨�È�„�®�¨�u�°
STANDARD  WEIGHT�˜�µ�¤�¤�µ�˜�¦�“�µ�œASA B-16.1�Â�¨�³�Ä�•�vEXTRA HEAVY WEIGHT
�˜�µ�¤�¤�µ�˜�¦�“�µ�œASA  B-16b�Ä�œ�„�¦�–�¸�š�¸�É�¦�³�•�»�Ä�®�v�Ä�•�v�Á�ž�}�œ�¡�·�Á�«�¬

�…. �®�œ�v�µ�Â�ž�¨�œ�Â�•�•�Á�•�º�É�°�¤  �­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�˜�u�°�Â�•�•�Á�•�º�É�°�¤�Ä�®�v�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ�Â�•�•�Á�•�º�É�°�¤�•�œ�·�—STEEL
WELDED NECK�®�¦�º�°SLIP ON TYPE�˜�µ�¤�¤�µ�˜�¦�“�µ�œASA B-16.5, ASTM A-18
GRADE 1

�‡. �®�œ�v�µ�Â�ž�¨�œ�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�š�¸�É�¤�¸�Â�¦�Š�—�´�œ�Ä�•�v�Š�µ�œ �Å�¤�u�œ�v�°�¥�„�ª�u�µ�Ä�œ�Š�µ�œ�¦�³�•�•�š�u�°�œ�Ê�Î�µ
�Š. �­�¨�´�„�Á�„�¨�¸�¥�ª �œ�w�°�˜�Â�¨�³�Â�®�ª�œ�¦�°�Š�š�¸�É�Ä�•�v�„�´�•�®�œ�v�µ�Â�ž�¨�œ�…�°�Š�Š�µ�œ  �š�u�°�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Ä�®�v�Á�ž�}�œHIGH

TENSILE  STEEL�¤�µ�˜�¦�“�µ�œ�Á�„�¨�¸�¥�ª�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œISO (THE INTERNATIONAL FOR
STANDARD ORGANIZATION)�¤�¸�®�´�ª�Á�ž�}�œ�¦�¼�ž�®�„�Á�®�¨�¸�É�¥�¤  �‡�ª�µ�¤�¥�µ�ª�…�°�Š�­�¨�´�„�Á�„�¨�¸�¥�ª�Ä�®�v�¥�µ�ª
�¡�°�Á�®�¤�µ�³  �Â�¨�³�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�Â�¨�v�ª �‹�³�˜�v�°�Š�¤�¸�Á�„�¨�¸�¥�ª�Á�®�¨�º�°�š�¸�É�ž�¨�µ�¥�¡�°�ž�¦�³�¤�µ�–  �­�Î�µ�®�¦�´�•�­�¨�´�„
�Á�„�¨�¸�¥�ª �œ�w�°�˜ �Â�¨�³�Â�®�ª�œ�¦�°�Š �š�¸�É�Ä�•�v�„�´�•�®�œ�v�µ�Â�ž�¨�œ�…�°�Š�Š�µ�œ �š�u�°�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Ä�®�v�Á�ž�}�œ�Â�•�•�•�»�•
GALVANIZED�®�¦�º�°STAINLESS STEEL

�‹. �ž�³�Á�„�È�œ(GASKET)�Ä�®�v�Á�ž�}�œNEOPRENE  RUBBER�˜�´�—�­�Î�µ�Á�¦�È�‹�¦�¼�ž�‹�µ�„�Ã�¦�Š�Š�µ�œ�Â�¨�³�Ä�®�v�Á�ž�}�œ
�•�·�Ê�œ�Á�—�¸�¥�ª�Á�˜�È�¤�˜�¨�°�—�®�œ�v�µ�Â�ž�¨�œ �ž�³�Á�„�È�œ�š�¸�É�¤�¸�‡�ª�µ�¤�®�œ�µ1/8" �Ä�®�v�Ä�•�v�„�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�¸�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š
�™�¹�Š8"�ž�³�Á�„�È�œ�š�¸�É�¤�¸�‡�ª�µ�¤�®�œ�µ3/16"�Ä�®�v�Ä�•�v�„�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�¸�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š10"�™�¹�Š24"

3-4.5 �š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�š�u�°�œ�Ê�Î�µ(HANGER AND SUPPORT)

�„. �Ä�®�v�˜�·�—�˜�´�Ê�Š�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�š�u�°�œ�Ê�Î�µ�Ã�—�¥�Ä�®�v�¤�¸�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�Š�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v
�Ä�œ�Â�•�•�Â�˜�u�‹�³�˜�v�°�Š�Å�¤�u�Á�„�·�œ�„�ª�u�µ10�¢�»�˜

�…. �˜�v�°�Š�‹�´�—�Ä�®�v�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�œ�¸�Ê�°�¥�¼�u�Ä�„�¨�v�„�´�•�­�u�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�š�u�°�œ�Ê�Î�µ�Á�•�u�œVALVE,
STRAINER�Â�¨�³�°�º�É�œ�Ç�¤�µ�„�š�¸�É�­�»�—�®�µ�„�‹�Î�µ�Á�ž�}�œ�Ä�®�v�Á�¡�·�É�¤�š�¸�É�Â�…�ª�œ�¦�°�Š�¦�´�•�Å�—�v

�‡. �˜�v�°�Š�Á�Ÿ�º�É�°�¦�³�¥�³�„�µ�¦�ž�¦�´�•�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�œ�¸�Ê�Å�ª�v�ž�¦�³�¤�µ�–2"�˜�µ�¤�Â�œ�ª�—�·�É�Š
�Š. �Ä�œ�•�µ�Š�„�¦�–�¸�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�‹�´�—�š�Î�µ�Ã�‡�¦�Š�­�¦�v�µ�Š�Á�®�¨�È�„�•�u�ª�¥(TRANSFER HANGER)�­�Î�µ�®�¦�´�•�„�µ�¦

�˜�·�—�˜�´�Ê�Š�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•
�‹. �š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�…�°�Š�š�u�°�œ�Ê�Î�µ�Ä�œ�•�¦�·�Á�ª�–�®�v�°�Š�Á�‡�¦�º�É�°�Š�š�Î�µ�œ�Ê�Î�µ�Á�¥�È�œ�Â�¨�³�•�u�°�Š�š�u�°�Ä�®�v�Á�ž�}�œ�Â�•�•SPRING

HANGER  OR  SPRING  SUPPORT�Ã�—�¥�‹�³�˜�v�°�Š�‡�Î�µ�œ�ª�–�Á�¨�º�°�„�…�œ�µ�—�…�°�Š�•�»�—SPRING�¤�µ�Ä�®�v
�ª�·�«�ª�„�¦�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Œ. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�œ�Ê�Î�µ�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�Ä�®�v�Á�ž�}�œRIGID INSULATION�‡�ª�µ�¤�¥�µ�ª�Å�¤�u�œ�v�°�¥�„�ª�u�µ1 �Á�š�u�µ
�…�°�Š�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�š�u�°�œ�Ê�Î�µ�œ�´�Ê�œRIGID INSULATION�Ä�®�v�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�‹�µ�„NEOPRENE
RUBBER�‡�ª�µ�¤�®�œ�µ�˜�µ�¤�…�œ�µ�—�‡�ª�µ�¤�®�œ�µ�…�°�Š�Œ�œ�ª�œ�Š�µ�œ�®�»�v�¤�š�u�°�œ�Ê�Î�µ2�•�·�Ê�œ�ž�¦�³�„�°�•�Á�…�v�µ�®�µ�„�´�œ
�¤�¸�¦�u�°�Š�•�µ�„�Á�¡�º�É�°�Á�¡�·�É�¤�¡�º�Ê�œ�š�¸�É�­�´�¤�Ÿ�´�­�Â�¨�³�‡�ª�µ�¤�Â�…�È�Š�Â�¦�ŠRIGID INSULATION�‹�³�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�Ä�œ
�„�µ�¦�Á�ž�}�œ�Œ�œ�ª�œ�š�¸�É�—�¸�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—CONDENSATION�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�®�¦�º�°�•�¦�·�Á�ª�–�Ÿ�·�ª�…�°�Š
�Œ�œ�ª�œ�Â�¨�³�˜�v�°�Š�š�œ�˜�u�°�­�£�µ�¡�„�µ�¦�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�Ä�®�v�¤�¸INSULATION   SHIELD�š�Î�µ�‹�µ�„
�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(GALVANIZED STEEL SHEET)�Á�ž�}�œARC�Å�¤�u�˜�É�Î�µ�„�ª�u�µ180
�°�Š�«�µ�…�œ�µ�—�Â�¨�³�‡�ª�µ�¤�¥�µ�ª�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�—�´�Š�˜�µ�¦�µ�Š�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê

�…�œ�µ�—�š�u�°�œ�Ê�Î�µ(�œ�·�Ê�ª) �‡�ª�µ�¤�¥�µ�ª (�œ�·�Ê�ª) INSULATION SHIELD
�‡�ª�µ�¤�®�œ�µ

1/2"�™�¹�Š3" 6 18 USSG
4"�™�¹�Š6" 12 16 USSG
4"�™�¹�Š6" 12 16 USSG
8"�…�¹�Ê�œ�Å�ž 12 14 USSG
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-5 �„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�œ�Ê�Î�µ(PIPING INSTALLATION)

3-5.1 �š�´�É�ª�Å�ž

�„. �„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�œ�Ê�Î�µ�‹�³�˜�v�°�Š�ª�µ�Š�Ä�®�v�…�œ�µ�œ�®�¦�º�°�Å�—�v�Œ�µ�„�Å�ž�˜�µ�¤�„�Î�µ�Â�¡�Š�®�¦�º�°�Ÿ�œ�´�Š�¦�¼�ž�˜�¹�„�…�°�Š�°�µ�‡�µ�¦�Â�¨�³
�‹�³�˜�v�°�Š�°�¥�¼�u�Ä�œ�Â�œ�ª�˜�¦�Š�Á�¦�¸�¥�•�¦�v�°�¥�Â�…�È�Š�Â�¦�Š

�…. �¦�³�¥�³�®�u�µ�Š�…�°�Š�š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�š�u�°�œ�Ê�Î�µ�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�¥�„�Á�ª�v�œ�‹�³
�„�Î�µ�®�œ�—�Ä�®�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ

�‡. �š�u�°�œ�Ê�Î�µ�Ä�œ�Â�œ�ª�˜�´�Ê�Š�‹�³�˜�v�°�Š�¥�¹�—�Ä�®�v�­�µ�¤�µ�¦�™�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�…�°�Š�š�u�°�œ�Ê�Î�µ�Â�¨�³�œ�Ê�Î�µ�Ä�œ�š�u�°�Å�—�v�Ã�—�¥�Å�¤�u�„�u�°�Ä�®�v�Á�„�·�—
�‡�ª�µ�¤�Á�‡�v�œ�„�´�•�š�u�°�œ�Ê�Î�µ, �Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ, �Á�‡�¦�º�É�°�Š�š�Î�µ�œ�Ê�Î�µ�Á�¥�È�œ�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç

�Š. �‹�»�—�¦�°�Š�¦�´�•�…�°�Š�š�u�°�œ�Ê�Î�µ�Ä�œ�Â�œ�ª�˜�´�Ê�Š�‹�³�˜�v�°�Š�¤�¸�°�¥�u�µ�Š�œ�v�°�¥1�‹�»�—�˜�u�°�•�´�Ê�œ�…�°�Š�°�µ�‡�µ�¦�š�¸�É�š�u�°�œ�Ê�Î�µ�Ÿ�u�µ�œ�š�u�°�œ�Ê�Î�µ�Ä�œ
�Â�œ�ª�œ�°�œ�‹�³�˜�v�°�Š�ª�µ�Š�Ä�®�v�¤�¸�‡�ª�µ�¤�¨�µ�—�Á�°�¸�¥�Š�Á�¡�º�É�°�Ä�®�v�œ�Ê�Î�µ�Ä�œ�š�u�°�Å�®�¨�Å�—�v�­�³�—�ª�„�Â�¨�³�Á�¡�º�É�°�„�µ�¦DRAIN
�Å�—�v�Ã�—�¥�Ä�®�v�¤�¸�‡�ª�µ�¤�¨�µ�—�Á�°�¸�¥�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ1:500

�‹. �„�µ�¦�¨�—�…�œ�µ�—�…�°�Š�š�u�°�œ�Ê�Î�µ�Ä�œ�Â�œ�ª�œ�°�œ�Ä�®�v�Ä�•�v�…�v�°�˜�u�°�¨�—�Â�•�•ECCENTRICREDUCER�Á�š�u�µ�œ�´�Ê�œ
�Œ. �š�u�°�œ�Ê�Î�µ�Â�¨�³�š�u�°�œ�Ê�Î�µ�š�¸�É�®�»�v�¤�Œ�œ�ª�œ�š�¸�É�ª�µ�Š�‡�¼�u�…�œ�µ�œ�„�´�œ�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�Š�Ÿ�·�ª�š�u�°�®�¦�º�°�Ÿ�·�ª�š�u�°

�Œ�œ�ª�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ6"
�•. �š�u�°�œ�Ê�Î�µ�‹�³�˜�v�°�Š�Ä�•�v�Ä�®�v�‡�ª�µ�¤�¥�µ�ª�˜�u�°�Á�œ�º�É�°�Š�Ä�®�v�¤�µ�„�š�¸�É�­�»�—�Â�¨�³�®�¨�¸�„�Á�¨�¸�É�¥�Š�¦�°�¥�˜�u�°�Ä�®�v�¤�µ�„�š�¸�É�­�»�—
�Ž. �š�u�°�œ�Ê�Î�µ�š�¸�É�®�»�v�¤�Œ�œ�ª�œ�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�š�¸�É�¦�°�¥�˜�u�°�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�„�u�°�œ�„�µ�¦�®�»�v�¤�Œ�œ�ª�œ
�•. �„�µ�¦�˜�u�°�š�u�°�œ�Ê�Î�µ�Â�¥�„�‹�µ�„�š�u�°�œ�Ê�Î�µ�®�¨�´�„�Ä�®�v�Ä�•�v�…�v�°�˜�u�°�¤�µ�˜�¦�“�µ�œ(STANDARDFITTING)�Á�š�u�µ�œ�´�Ê�œ�¥�„�Á�ª�v�œ

�•�¦�·�Á�ª�–�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�®�v�µ�¤�Ä�•�vMITERJOINT�Ä�œ�¦�³�•�•�š�u�°�œ�Ê�Î�µ
�•. �„�µ�¦�˜�u�°�š�u�°�œ�Ê�Î�µ�Á�…�v�µ�„�´�•�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Á�•�u�œVALVE�Â�¨�³�°�º�É�œ�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�š�¸�É�­�µ�¤�µ�¦�™�Ž�u�°�¤�Â�Ž�¤�®�¦�º�°

�Á�ž�¨�¸�É�¥�œ�˜�´�ª�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Å�—�v�Ã�—�¥�Ä�®�v�Ä�•�vUNION�­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Å�¤�u�Á�„�·�œ
2"�Â�¨�³�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ(FLANGES)�­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š2 1/2"�Â�¨�³�Ä�®�•�u
�„�ª�u�µ�Ä�œ�„�µ�¦�˜�u�°�š�u�°�œ�Ê�Î�µ�Á�…�v�µ�„�´�•�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç

�‘. �Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�œ�Ê�Î�µ�‹�³�˜�v�°�Š�¦�³�¤�´�—�¦�³�ª�´�Š�Å�¤�u�Ä�®�v�„�µ�¦�¥�º�—�˜�´�ª�®�¦�º�°�®�—�˜�´�ª�…�°�Š�¦�³�•�•�š�u�°�œ�Ê�Î�µ�Å�ž�š�Î�µ�‡�ª�µ�¤
�Á�­�¸�¥�®�µ�¥�Ä�®�v�„�´�•�­�·�É�Š�„�u�°�­�¦�v�µ�Š�®�¦�º�°�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�®�µ�„�‹�Î�µ�Á�ž�}�œ�®�¦�º�°�®�¨�¸�„�Á�¨�¸�É�¥�Š
�Å�¤�u�Å�—�v�Â�¨�v�ª�Ä�®�v�Ä�•�v�…�v�°�˜�u�°�Â�•�•FLEXIBLE�•�œ�·�—NEOPRENE RUBBER�Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�¤�¸�‡�u�µ�„�µ�¦
�¥�º�—�˜�´�ª, �„�µ�¦�®�—�˜�´�ª�Â�¨�³�„�µ�¦�Á�‡�¨�º�É�°�œ�˜�´�ª�®�œ�¸�«�¼�œ�¥�y�„�¨�µ�Š(LATERAL  MOVEMENT)�Á�¡�¸�¥�Š�¡�°

�’. �„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�œ�Ê�Î�µ�‹�³�˜�v�°�Š�®�¨�¸�„�Á�¨�¸�É�¥�Š�Å�¤�u�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�Ã�„�u�Š�Š�°�Á�œ�º�É�°�Š�‹�µ�„�„�µ�¦�š�¦�»�—�˜�´�ª�…�°�Š�°�µ�‡�µ�¦,
�‹�»�—�¦�°�Š�¦�´�•�®�µ�„�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Ä�®�v�Ä�•�v�…�v�°�˜�u�°�Â�•�•FLEXIBLE�Å�—�v

�“. �š�u�°�œ�Ê�Î�µ�š�¸�É�Ÿ�u�µ�œ�„�Î�µ�Â�¡�Š, �¡�º�Ê�œ, �®�¨�´�Š�‡�µ�®�¦�º�°�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�…�°�Š�­�·�É�Š�„�u�°�­�¦�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�ª�µ�Š�š�u�°
�„�¨�¤(SLEEVE)�š�Î�µ�—�v�ª�¥GALVANIZED  STEEL PIPE GRADE MEDIUM SLEEVE�š�¸�É� �{�Š
�Ä�œ�Š�µ�œ�‡�°�œ�„�¦�¸�˜�‹�³�˜�v�°�Š�‹�´�•�¥�¹�—�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�Â�…�È�Š�Â�¦�Š�„�u�°�œ�„�µ�¦�Á�š�‡�°�œ�„�¦�¸�˜SLEEVE�š�¸�É�Ÿ�u�µ�œ
�„�Î�µ�Â�¡�Š�Â�¨�³�¤�°�Š�Á�®�È�œ�Å�—�v�‹�³�˜�v�°�Š�¤�¸�Â�Ÿ�u�œ�ž�¦�³�„�´�•(ESCUTCHEONS)�ž�l�—�®�´�ª�Â�¨�³�š�v�µ�¥�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ
�Á�®�¨�È�„�•�»�•�Ã�‡�¦�Á�¤�¸�É�¥�¤�¤�¸�ž�³�Á�„�È�œ�¦�°�Š�„�´�œ�¦�´�É�ª�‹�³�˜�v�°�Š�°�»�—�„�´�œ�¦�´�É�ª�Ž�¹�¤�š�¸�ÉSLEEVE�—�v�ª�¥SILICONE�­�Î�µ�®�¦�´�•
SLEEVE�š�¸�É�ª�µ�Š�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�°�µ�‹�Á�„�·�—�„�µ�¦�¦�´�É�ª�Ž�¹�¤�…�°�Š�œ�Ê�Î�µ�Â�¨�³� �œ�Å�—�v
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�”. �‹�³�˜�v�°�Š�¤�¸TRAP�­�Î�µ�®�¦�´�•�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�µ�„�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ(AIR HANDLINGUNIT)�Â�¨�³�Á�‡�¦�º�É�°�Š
�‹�u�µ�¥�¨�¤�Á�¥�È�œ(FAN COIL UNIT)�š�»�„�Á�‡�¦�º�É�°�Š�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�‹�³�˜�v�°�Š�Á�°�¸�¥�Š�Ä�®�v�¤�µ�„�š�¸�É�­�»�—�Á�¡�º�É�°�Ä�®�v�œ�Ê�Î�µ�š�·�Ê�Š�‹�µ�„
�Á�‡�¦�º�É�°�Š�Å�®�¨�Å�—�v�­�³�—�ª�„�Ã�—�¥�˜�v�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ1:100

�•. �‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤MANUAL AIR VENT�Å�ª�v�Á�¡�º�É�°�­�Î�µ�®�¦�´�•�Å�¨�u�°�µ�„�µ�«�°�°�„�‹�µ�„�¦�³�•�•�š�u�°�œ�Ê�Î�µ
�Ä�œ�…�–�³�Á�˜�·�¤�œ�Ê�Î�µ�Á�…�v�µ�¦�³�•�•�š�u�°�œ�Ê�Î�µ

�–. �‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤PLUG TYPE DRAINCOCK�Â�•�•GATE VALVE�®�¦�º�°BALL VALVE
�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š1" �š�¸�É�‹�»�—�˜�É�Î�µ�­�»�—�…�°�Š�š�u�°�œ�Ê�Î�µ�Â�œ�ª�˜�´�Ê�Š(RISER)�š�´�Ê�Š�š�u�°�œ�Ê�Î�µSUPPLY�Â�¨�³
RETURN�Â�¨�³�š�¸�É�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Â�•�•�˜�´�Ê�Š�¡�º�Ê�œ�š�»�„�˜�´�ª�Ã�—�¥�˜�u�°�š�u�°�‹�µ�„VALVE�Å�ž�¥�´�Š�‹�»�—�¦�´�•�œ�Ê�Î�µ�š�·�Ê�Š�š�¸�É
�Ä�„�¨�v�š�¸�É�­�»�—�®�¦�º�°�š�¸�É�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¦�³�•�»

�—. �‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦FLUSH�¨�v�µ�Š�¦�³�•�•�š�u�°�œ�Ê�Î�µ�‹�œ�œ�Ê�Î�µ�Ä�œ�š�u�°�¤�¸�‡�ª�µ�¤�­�³�°�µ�—�Á�¡�¸�¥�Š�¡�°�„�u�°�œ�š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š
�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•

� .̃ �š�u�°�œ�Ê�Î�µ�š�¸�É�®�»�v�¤�Œ�œ�ª�œ�Â�¨�³�°�¥�¼�u�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�‹�³�˜�v�°�Š�®�»�v�¤ALUMINIUMSHEET�‡�ª�µ�¤�®�œ�µ#26
USSG

�™. �š�¸�É�‹�»�—�­�¼�Š�­�»�—�…�°�Š�š�u�°�œ�Ê�Î�µ�Â�œ�ª�˜�´�Ê�Š�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤AUTOMATIC  AIRVENT
�š. �®�µ�„�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�°�µ�‡�µ�¦�¤�¸�„�µ�¦�Â�¥�„�Ã�‡�¦�Š�­�¦�v�µ�Š(EXPANSION JOINT)�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤�…�v�°�˜�u�°�Â�•�•

FLEXIBLE�Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�¤�¸�‡�u�µ�„�µ�¦�¥�º�—�˜�´�ª�®�—�˜�´�ª�Â�¨�³�„�µ�¦�Á�‡�¨�º�É�°�œ�˜�´�ª�®�œ�¸�«�¼�œ�¥�y�„�¨�µ�Š�Á�¡�¸�¥�Š�¡�°
�›. �•�u�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�š�u�°, �•�u�°�Š�¦�³�•�µ�¥�œ�Ê�Î�µ�Â�¨�³�š�¸�É�—�´�„�„�¨�·�É�œ�•�u�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�­�Î�µ�®�¦�´�•�š�u�°�Á�®�¨�È�„�®�¨�u�°

�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�¤�¸�Á�„�¨�¸�¥�ª�¤�µ�˜�¦�“�µ�œ�°�´�—�Á�…�v�µ�„�´�•�š�u�°�®�¦�º�°�°�»�ž�„�¦�–�y�…�°�Š�š�u�°�Á�®�¨�È�„�®�¨�u�°�Â�¨�³�­�„�¦�¼�Á�š�Á�ž�°�¦�y
�š�Î�µ�—�v�ª�¥�š�°�Š�Á�®�¨�º�°�Š�¤�¸�®�´�ª�œ�v�°�˜�•�œ�·�—�®�„�Á�®�¨�¸�É�¥�¤�˜�´�œ�•�u�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�­�Î�µ�®�¦�´�•�š�u�°�Á�®�¨�È�„�‹�³�˜�v�°�Š�¤�¸
�®�´�ª�œ�v�°�˜�š�°�Š�Á�®�¨�º�°�Š�˜�´�œ�°�»�—�Å�ª�v�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�•�u�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�¡�¦�v�°�¤�‹�»�„�°�»�—�˜�¦�Š�“�µ�œ�…�°�Š�š�u�°�¦�³�•�µ�¥
�Â�œ�ª�—�·�É�Š�®�¦�º�°�•�œ�š�u�°�¦�µ�•�š�¸�É�˜�u�°�‹�µ�„�“�µ�œ�š�u�°�—�·�É�Š�œ�¸�Ê�Å�ž�˜�µ�¤�š�·�«�š�µ�Š�„�µ�¦�Å�®�¨�Ä�œ�¦�³�¥�³�Å�¤�u�®�u�µ�Š�Á�„�·�œ�„�ª�u�µ2�¤.
�™�v�µ�š�u�°�—�·�É�Š�¦�³�•�µ�¥�¨�Š�•�u�°�¡�´�„�­�µ�¤�µ�¦�™�™�º�°�•�u�°�¡�´�„�œ�´�Ê�œ�Á�ž�}�œCLEANOUT�Å�—�v�š�u�°�¦�³�•�µ�¥�Â�œ�ª�¦�µ�•�˜�v�°�Š�¤�¸
CLEANOUT�š�»�„�Ç�¦�³�¥�³15�¤. �­�Î�µ�®�¦�´�•�š�u�°�…�œ�µ�—4"�¨�Š�¤�µ�Ã�—�¥�…�œ�µ�—�…�°�ŠCLEANOUT
�˜�v�°�Š�Á�š�u�µ�„�´�•�…�œ�µ�—�…�°�Š�š�u�°�¦�³�•�µ�¥�œ�Ê�Î�µ�œ�´�Ê�œ�Â�¨�³�š�»�„�Ç�Å�¤�u�Á�„�·�œ30�¤. �­�Î�µ�®�¦�´�•�š�u�°�…�œ�µ�—�Á�„�·�œ4"�…�¹�Ê�œ�Å�ž
�Ã�—�¥�…�œ�µ�—�…�°�ŠCLEANOUT�˜�v�°�Š�¤�¸�…�œ�µ�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ4” �š�u�°�Â�œ�ª�¦�µ�•�š�¸�É�Á�ž�¨�¸�É�¥�œ�š�·�«�š�µ�Š�„�µ�¦�Å�®�¨�Á�ž�}�œ
�¤�»�¤�Á�¨�¸�Ê�¥�ª�¤�µ�„�„�ª�u�µ45o�˜�v�°�Š�˜�·�—CLEANOUT�—�v�ª�¥ �Ã�™�­�v�ª�¤�Â�¨�³�š�¸�É�—�´�„�„�¨�·�É�œ�…�°�Š�­�»�…�£�´�–�”�y�š�¸�É�­�µ�¤�µ�¦�™�™�°�—
�Å�—�v�­�³�—�ª�„�°�µ�‹�™�º�°�ª�u�µ�Á�ž�}�œCLEANOUT�˜�´�ª�®�œ�¹�É�Š�Å�—�v

3-5.2 �„�µ�¦�˜�u�°�š�u�°�œ�Ê�Î�µ�Á�…�v�µ�„�´�•�°�»�ž�„�¦�–�y

�„. �Â�•�•�Ä�•�v�Á�„�¨�¸�¥�ª(THREADED JOINT)
- �Ä�®�v�Ä�•�v�Å�—�v�„�´�•�š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�¤�¸�…�œ�µ�—�‹�œ�™�¹�Š�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š2�œ�·�Ê�ª
- �Á�„�¨�¸�¥�ª�š�u�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�ŠNATIONALPIPE THREAD�®�¦�º�°�¤�µ�˜�¦�“�µ�œ

�°�»�˜�­�µ�®�„�¦�¦�¤�¤�°�„.281
- �Á�„�¨�¸�¥�ª�š�u�°�š�¸�É�š�Î�µ�Á�„�¨�¸�¥�ª�Â�¨�v�ª �‹�³�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�Ã�—�¥�¦�°�•�„�u�°�œ�œ�Î�µ�Å�ž�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š



�­�u�ª�œ�š�¸�É3 ME-3-5/3

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC03-5-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

- �„�µ�¦�˜�u�°�š�u�°�Â�•�•�Á�„�¨�¸�¥�ª�Ä�®�v�Ä�•�vTEFLON  TAPE�®�¦�º�°GRAPHITECOMPOUND�¡�´�œ
�¦�°�•�Á�„�¨�¸�¥�ª�Â�¨�³�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª�‡�ª�¦�Ä�®�v�¤�¸�Á�„�¨�¸�¥�ª�š�u�°�Á�®�¨�º�°�Å�ª�v�¡�°�ž�¦�³�¤�µ�–

�…. �Â�•�•�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ(FLANGED JOINT
- �Ä�®�v�Ä�•�v�Å�—�v�„�´�•�š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�…�œ�µ�—�®�¦�º�°�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�¸�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š2 1/2�œ�·�Ê�ª�Â�¨�³

�Ä�®�•�u�„�ª�u�µ
- �¤�µ�˜�¦�“�µ�œ�…�°�Š�®�œ�v�µ�Â�ž�¨�œ�Ä�®�v�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�Á�—�¸�¥�ª�„�´�•�°�»�ž�„�¦�–�y�š�¸�É�œ�Î�µ�¤�µ�˜�·�—�˜�´�Ê�Š�Â�¨�³�Ä�®�v�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ

�Â�•�•�Á�•�º�É�°�¤�Á�ª�v�œ�Â�˜�u�Ä�•�v�„�´�•�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š2�œ�·�Ê�ª�Â�¨�³�Á�¨�È�„�„�ª�u�µ
- �­�¨�´�„�Á�„�¨�¸�¥�ª�œ�w�°�˜(BOLT &  NUT)�Â�¨�³�Â�®�ª�œ�¦�°�Š(WASHER)�š�¸�É�Ä�•�v�„�´�•�®�œ�v�µ�Â�ž�¨�œ�Ä�®�v�Á�ž�}�œ

HIGH TENSILE STEEL�¤�µ�˜�¦�“�µ�œ�Á�„�¨�¸�¥�ª�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œISO
- �„�µ�¦�˜�u�°�š�u�°�Â�•�•�Ä�•�v�®�œ�v�µ�Â�ž�¨�œ�‹�³�˜�v�°�Š�Ä�®�v�Â�œ�ª�®�œ�v�µ�Â�ž�¨�œ�…�œ�µ�œ�„�´�œ�Â�¨�³�®�œ�v�µ�­�´�¤�Ÿ�´�­�Á�˜�È�¤�®�œ�v�µ�Ã�—�¥

�Å�¤�u�‡�¨�µ�—�Á�‡�¨�º�É�°�œ�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�Â�¨�v�ª�­�¨�´�„�Á�„�¨�¸�¥�ª�‹�³�˜�v�°�Š�Å�¤�u�•�·�—�Á�°�¸�¥�Š�Â�¨�³�‡�ª�¦�¤�¸�Á�„�¨�¸�¥�ª�Á�®�¨�º�°�š�¸�É�­�¨�´�„
�Á�„�¨�¸�¥�ª�¡�°�ž�¦�³�¤�µ�–

�‡. �Â�•�•�Á�•�º�É�°�¤(WELDED JOINT)
- �„�µ�¦�Á�•�º�É�°�¤�š�u�°�œ�Ê�Î�µ�Ä�®�v�Ä�•�v�„�¦�¦�¤�ª�·�›�¸METAL ARC WELDING�Ã�—�¥�Á�‡�¦�º�É�°�Š�Á�•�º�É�°�¤�Å�¢�¢�q�µ�•�œ�·�—�Ä�•�v

�„�¦�³�Â�­�­�¨�´�•�®�¦�º�°�„�¦�³�Â�­�˜�¦�Š�¨�ª�—�Á�•�º�É�°�¤�Å�¢�¢�q�µ�Ä�®�v�¤�¸�…�œ�µ�—�Â�¨�³�‡�»�–�­�¤�•�´�˜�·�š�µ�Š�Á�š�‡�œ�·�‡�˜�µ�¤
�¤�µ�˜�¦�“�µ�œAMERICAN WELDING SOCIETY�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ�¨�ª�—�Á�•�º�É�°�¤�Å�¢�¢�q�µ�š�¸�É�Ä�•�v�Š�µ�œ�Ä�®�v
�Á�ž�}�œ�Â�•�•LOW-HYDROGEN HIGH  STRENGTH CARBON STEEL�Á�•�u�œE60XX�®�¦�º�°
E70XX�Á�ž�}�œ�˜�v�œ

- �š�u�°�œ�Ê�Î�µ�„�u�°�œ�„�µ�¦�Á�•�º�É�°�¤�‹�³�˜�v�°�Š�ª�µ�Š�Â�œ�ª�Ä�®�v�…�œ�µ�œ�„�´�œ�Â�¨�³�Å�—�v�¦�³�—�´�•�°�¥�u�µ�Š�™�¼�„�˜�v�°�Š�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�Š
�ž�¨�µ�¥�š�u�°�š�¸�É�Á�•�º�É�°�¤�Â�¨�³�¦�u�°�Š"V"  BEVEL�‹�³�˜�v�°�Š�Å�—�v�¤�µ�˜�¦�“�µ�œ�Â�¨�³�­�°�—�‡�¨�v�°�Š�„�´�•�…�œ�µ�—�…�°�Š�š�u�°�œ�Ê�Î�µ�š�¸�É
�‹�³�Á�•�º�É�°�¤�œ�°�„�‹�µ�„�œ�¸�Ê�¦�u�°�Š"V"�‹�³�˜�v�°�Š�­�³�°�µ�—�Â�¨�³�ž�¦�µ�«�‹�µ�„�Å�…�¤�´�œ�Ä�®�v�š�Î�µ�„�µ�¦TACK WELDING
�š�¸�É�š�u�°�„�u�°�œ�„�µ�¦�Á�•�º�É�°�¤�Â�œ�ª�„�µ�¦�Á�•�º�É�°�¤�‹�³�˜�v�°�Š�Á�¨�º�°�„�…�œ�µ�—�…�°�Š�¨�ª�—�Á�•�º�É�°�¤�„�¦�³�Â�­�Å�¢�¢�q�µ�š�¸�É�Ä�•�v�Â�¨�³�š�Î�µ
�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�Á�•�º�É�°�¤�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�Š�µ�œ�Á�•�º�É�°�¤�Â�¨�³�•�·�Ê�œ�Š�µ�œ�„�µ�¦�Á�•�º�É�°�¤�‹�³�˜�v�°�Š�Ä�®�vBASE   METAL
�Â�¨�³WELD METAL�¨�³�¨�µ�¥�ž�¦�³�­�µ�œ�Ž�¹�¤�¨�¹�„�˜�¨�°�—�Â�œ�ª�Á�•�º�É�°�¤�°�¥�u�µ�Š�­�¤�É�Î�µ�Á�­�¤�°�¦�°�¥�Á�•�º�É�°�¤�š�¸�É
�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�­�¤�•�¼�¦�–�y�‹�³�˜�v�°�Š�œ�¼�œ�˜�µ�¤�Â�œ�ª�Á�•�º�É�°�¤�¡�°�­�¤�‡�ª�¦�Ä�œ�„�¦�–�¸�š�¸�É�˜�v�°�Š�Á�•�º�É�°�¤�®�¨�µ�¥�Ç�Á�š�¸�É�¥�ª
�Ä�œ�Â�œ�ª�Á�•�º�É�°�¤�Á�—�¸�¥�ª�„�´�œ�‹�³�˜�v�°�Š�Á�‡�µ�³SLASH�Â�¨�³�­�³�Á�„�È�—�Ã�¨�®�³�°�°�„�„�u�°�œ�Á�•�º�É�°�¤�Ä�œ�Á�š�¸�É�¥�ª�˜�u�°�Å�ž

- �•�u�µ�Š�Á�•�º�É�°�¤�Â�œ�ª�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�¦�°�¥�Á�•�º�É�°�¤�Ä�œ�š�u�°�˜�u�µ�Š�Ç�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
�®�¦�º�°�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�‹�µ�„�­�™�µ�•�´�œ� �n�„� �m�¤�º�°�Â�¦�Š�Š�µ�œ

�Š. �„�µ�¦�˜�u�°�š�u�°PVC.�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°PVC.�‹�³�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-5.3 �„�µ�¦�š�—�­�°�•

�„. �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ, �¤�µ�˜�¦�ª�´�—(PRESSURE   GAUGE)�°�»�ž�„�¦�–�y�Â�¨�³�Â�¦�Š�Š�µ�œ
�˜�¨�°�—�‹�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�š�u�°�œ�Ê�Î�µ�š�´�Ê�Š�®�¤�—�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�‹�³�˜�v�°�ŠDRAIN�œ�Ê�Î�µ�š�·�Ê�Š
�®�¨�´�Š�‹�µ�„�„�µ�¦�š�—�­�°�•�Â�¨�v�ª�Á�­�¦�È�‹

�…. �Á�ª�v�œ�Â�˜�u�‹�³�„�Î�µ�®�œ�—�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�„�µ�¦�š�—�­�°�•�š�u�°�œ�Ê�Î�µ�‹�³�˜�v�°�Š�Ä�®�v�‡�ª�µ�¤�—�´�œ(HYDROSTATIC)�Á�š�u�µ�„�´�•
150 %�…�°�ŠOPERATING  PRESSURE�Â�˜�u�š�»�„�Ç �­�u�ª�œ�…�°�Š�š�u�°�œ�Ê�Î�µ�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•
�‡�ª�µ�¤�—�´�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ100PSIG.�‹�³�˜�v�°�Š�Ä�®�v�š�u�°�œ�Ê�Î�µ�Å�—�v�¦�´�•�‡�ª�µ�¤�—�´�œ�°�¥�¼�u�Å�¤�u�œ�v�°�¥�„�ª�u�µ4�•�´�É�ª�Ã�¤�Š�®�¦�º�°
�¥�„�Á�ª�v�œ�‹�³�¦�³�•�»�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�™�v�µ�¤�¸�œ�Ê�Î�µ�¦�´�É�ª�Å�®�¨�‹�µ�„�¦�³�•�•�š�u�°�œ�Ê�Î�µ�Ä�œ�¦�³�®�ª�u�µ�Š�š�—�­�°�•�Ä�®�v�™�º�°�ª�u�µ�¦�³�•�•�š�u�°�œ�Ê�Î�µ
�Å�¤�u�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Ä�œ�„�¦�–�¸�œ�¸�Ê�‹�³�˜�v�°�ŠDRAIN�œ�Ê�Î�µ�Â�¨�³�š�Î�µ�„�µ�¦�Â�„�v�Å�…�Â�¨�v�ª�š�—�­�°�•�Ä�®�¤�u�®�v�µ�¤�š�Î�µ�„�µ�¦
�Â�„�v�Å�…�¦�°�¥�¦�´�É�ª�®�¦�º�°�°�º�É�œ�Ç�Ä�œ�¦�³�®�ª�u�µ�Š�„�µ�¦�š�—�­�°�•

�‡. �¦�°�¥�˜�u�°�…�°�Š�š�u�°�œ�Ê�Î�µ�š�¸�É�¥�´�Š�Å�¤�u�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�®�v�µ�¤�®�»�v�¤�Œ�œ�ª�œ�Ã�—�¥�Á�—�È�—�…�µ�—
�Š. �„�µ�¦�š�—�­�°�•�š�u�°PVC.�Ä�®�v�š�Î�µ�„�µ�¦�š�—�­�°�•�Ã�—�¥�„�µ�¦�„�¦�°�„�œ�Ê�Î�µ�Ä�®�v�­�¼�Š�‹�µ�„�¦�³�—�´�•�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�­�¼�Š3 �Á�¤�˜�¦

�Á�ª�v�œ�Â�˜�u�¦�³�•�»�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ
�‹. �š�u�°�œ�Ê�Î�µ�š�¸�É�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Â�¦�Š�—�´�œ�¤�·�Ä�•�u�¡�v�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�¥�´�Š�‡�Š�˜�v�°�Š

�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�Â�„�v�Å�…�®�¦�º�°�Ž�u�°�¤�Â�Ž�¤�®�µ�„�˜�¦�ª�‹�¡�•�š�¸�É�•�Î�µ�¦�»�—�®�¦�º�°�¦�°�¥�¦�´�É�ª
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-6 �Œ�œ�ª�œ�®�»�v�¤�š�u�°�œ�Ê�Î�µ

3-6.1 �š�´�É�ª�Å�ž

�„. �¦�°�¥�˜�u�°�…�°�Š�š�u�°�œ�Ê�Î�µ�š�¸�É�¥�´�Š�Å�¤�u�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�‡�ª�µ�¤�—�´�œ�®�v�µ�¤�®�»�v�¤�Œ�œ�ª�œ�Ã�—�¥�Á�—�È�—�…�µ�—
�…. �š�u�°�œ�Ê�Î�µ�„�u�°�œ�„�µ�¦�®�»�v�¤�Œ�œ�ª�œ�‹�³�˜�v�°�Š�­�³�°�µ�—, �Â�®�v�Š�ž�¦�µ�«�‹�µ�„�‡�¦�µ�•�¤�´�œ
�‡. �„�µ�¦�®�»�v�¤�Œ�œ�ª�œ�‹�³�˜�v�°�Š�Ä�®�v�¤�¸�‡�ª�µ�¤�¥�µ�ª�˜�u�°�Á�œ�º�É�°�Š�Ä�®�v�¤�µ�„�š�¸�É�­�»�—�Â�¨�³�˜�v�°�Š�¤�¸�¦�°�¥�˜�u�°�Ä�®�v�œ�v�°�¥�š�¸�É�­�»�—�¦�°�¥�˜�u�°

�…�°�Š�Œ�œ�ª�œ�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�š�µ�—�v�ª�¥�„�µ�ª�°�¥�u�µ�Š�—�¸�˜�µ�¤�š�¸�É�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ�Â�¨�³�˜�v�°�Š�¤�¸�Â�™�•�Œ�œ�ª�œ
(RUBBER  SHEET FOAM)�„�ª�v�µ�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ1"�®�œ�µ1/4"�ž�l�—�š�´�•�¦�°�¥�˜�u�°�…�°�Š�Œ�œ�ª�œ

�Š. �ª�´�­�—�»�š�¸�É�Ä�•�v�Â�¨�³�ª�·�›�¸�„�µ�¦�®�»�v�¤�Œ�œ�ª�œ�‹�³�˜�v�°�Š�ž�’�·�•�´�˜�·�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Œ�œ�ª�œ
�‹. �Œ�œ�ª�œ�‹�³�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·ODOURLESS,NON-HYGROSCOPIC,NON-TOXIC, NON-

COMBUSTIBLE, MOISTURE  RESISTANCE, ELASTIC,�Å�¤�u�¨�µ�¤�Å�¢�Â�¨�³�š�œ�š�µ�œ�˜�u�°�­�£�µ�¡
�°�µ�„�µ�«�Å�—�v�—�¸

�Œ. �…�v�°�˜�u�°�˜�u�µ�Š�ÇVALVE,�®�œ�v�µ�Â�ž�¨�œ�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�…�°�Š�¦�³�•�•�œ�Ê�Î�µ�Á�¥�È�œ�®�¦�º�°�š�¸�É�¦�³�•�»�Å�ª�v�Ä�®�v�®�»�v�¤
�Œ�œ�ª�œ�¤�¸�‡�»�–�­�¤�•�´�˜�·�‡�ª�µ�¤�®�œ�µ�Â�¨�³�Ÿ�¨�·�˜�£�´�–�”�y�Á�—�¸�¥�ª�„�´�•�š�¸�É�Ä�•�v�®�»�v�¤�š�u�°�œ�Ê�Î�µ

�•. �š�¸�É�Â�…�ª�œ�Â�¨�³�¦�°�Š�¦�´�•�š�u�°�œ�Ê�Î�µ�®�»�v�¤�Œ�œ�ª�œ�Ä�®�v�Ä�•�vRIGID  INSULATION�Â�¨�³�¤�¸INSULATION
SHIELD�—�v�ª�¥

�Ž. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�œ�Ê�Î�µ�Á�¥�È�œ�š�u�°�œ�Ê�Î�µCONDENSATE�š�¸�É�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�‹�³�˜�v�°�Š�¤�¸ALUMINIUM
SHEET�‡�ª�µ�¤�®�œ�µ#26�®�»�v�¤�š�´�•�Ä�®�v�­�œ�·�š�°�¥�u�µ�Š�—�¸

�•. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�œ�Ê�Î�µ�š�¸�É�¤�°�Š�Á�®�È�œ�•�´�—�Á�‹�œ�Á�•�u�œ�®�v�°�Š�Á�‡�¦�º�É�°�Š�Ä�®�v�š�µ�­�¸�š�¸�É�Ÿ�·�ª�Œ�œ�ª�œ�¡�¦�v�°�¤�­�´�•�¨�´�„�¬�–�y�Â�­�—�Š�š�·�«
�š�µ�Š�„�µ�¦�Å�®�¨�…�°�Š�œ�Ê�Î�µ�Â�¨�³�•�º�É�°�—�v�ª�¥�­�¸�•�œ�·�—�š�¸�É�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Œ�œ�ª�œ�Â�œ�³�œ�Î�µ�Ä�®�v�Ä�•�v

�•. �„�µ�¦�®�»�v�¤�Œ�œ�ª�œ�‹�³�˜�v�°�Š�Ä�®�v�Œ�œ�ª�œ�Â�œ�•�­�œ�·�š�„�´�•�š�u�°�œ�Ê�Î�µ�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�˜�v�°�Š�®�»�v�¤�Œ�œ�ª�œ

3-6.2 �Œ�œ�ª�œ�Â�•�•CLOSED CELL RUBBER

�š�u�°�œ�Ê�Î�µ�š�·�Ê�Š�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�« �Ä�®�v�®�»�v�¤�—�v�ª�¥PRE FOAMED TUBE�®�œ�µ 1/2" �š�´�Ê�Š�®�¤�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-7 �„�µ�¦�š�µ�­�¸
3-7.1 �­�¸�˜�u�µ�Š�Ç �š�¸�É�œ�Î�µ�¤�µ�Ä�•�v�‹�³�˜�v�°�Š�Á�ž�}�œ�­�¸�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸ �Â�¨�³�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�„�u�°�œ�‹�³�œ�Î�µ�¤�µ�š�µ�˜�µ�¦�µ�Š�Á�ª�¨�µ�š�¸�É�Á�®�¤�µ�³�­�¤

�­�Î�µ�®�¦�´�•�„�µ�¦�š�µ�­�¸�Ä�®�v�Å�—�v�Ÿ�¨�—�¸�œ�´�Ê�œ   �‹�³�˜�v�°�Š�ž�¨�u�°�¥�Ä�®�v�­�¸�•�´�Ê�œ�Â�¦�„�Â�®�v�Š�­�œ�·�š   �Â�¨�³�Â�…�È�Š�˜�´�ª�„�u�°�œ �‹�¹�Š�‹�³�¨�Š�¤�º�°�š�µ�­�¸�•�´�Ê�œ�š�¸�É
�­�°�Š�°�¸�„�‡�¦�´�Ê�Š�®�œ�¹�É�Š  �„�¦�¦�¤�ª�·�›�¸�„�µ�¦�š�µ�­�¸�Á�ž�}�œ�—�´�Š�œ�¸�Ê

�„�¦�¦�¤�ª�·�›�¸�„�µ�¦�š�µ�­�¸�Á�ž�}�œ�—�´�Š�œ�¸�Ê

�¦�µ�¥�„�µ�¦ �„�µ�¦�Á�˜�¦�¸�¥�¤�Ÿ�·�ª�„�µ�¦�¦�°�Š�¡�º�Ê�œ �­�¸�­�Î�µ�Á�¦�È�‹
�š�u�°�Á�®�¨�È�„�—�Î�µ�¦�ª�¤�š�¸�É�Â�…�ª�œ
�š�¸�É�¦�°�Š�¦�´�•�ª�µ�¨�y�ª
(�£�µ�¥�Ä�œ�°�µ�‡�µ�¦)

�š�u�°�Á�®�¨�È�„�—�Î�µ�¦�ª�¤�š�¸�É�Â�…�ª�œ
�š�¸�É�¦�°�Š�¦�´�•�ª�µ�¨�y�ª
(�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Â�¨�³
�•�¦�·�Á�ª�–�š�¸�É�¤�¸�‡�ª�µ�¤�•�º�Ê�œ�­�¼�Š)

�š�u�°�Á�®�¨�È�„�•�»�•�­�´�Š�„�³�­�¸�¦�ª�¤
�š�¸�É�Â�…�ª�œ, �š�¸�É�¦�°�Š�¦�´�•�ª�µ�¨�y�ª
(�£�µ�¥�Ä�œ�°�µ�‡�µ�¦)

Near White metal
Brushing

Near White metal
Brushing

Near White metal
Brushing

�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ  �•�œ�·�—
Red lead Primer�®�œ�µ�Å�¤�u
�œ�v�°�¥�„�ª�u�µ35-40�Å�¤�‡�¦�°�œ�˜�u�°
�•�´�Ê�œ �‹�Î�µ�œ�ª�œ2�•�´�Ê�œ

�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ �•�œ�·�—
Epoxy Anticorrosive Primer
�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ35-40
�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ2�•�´�Ê�œ

�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ �•�œ�·�—
Wash Primer�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ
10�Å�¤�‡�¦�°�œ �‹�Î�µ�œ�ª�œ1�•�´�Ê�œ
�Â�¨�³�š�µ�š�´�•�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ�•�œ�·�—
Zinc Chromate Primer
�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ35-40
�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ1�•�´�Ê�œ

�š�µ�—�v�ª�¥�­�¸Alkyd Enamel�®�œ�µ
�Å�¤�u�œ�v�°�¥�„�ª�u�µ30-35�Å�¤�‡�¦�°�œ
�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ2�•�´�Ê�œ

�š�µ�—�v�ª�¥�­�¸Polyurethane�•�œ�·�—
2-pack�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ
30-35�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ
�‹�Î�µ�œ�ª�œ2�•�´�Ê�œ

�š�µ�—�v�ª�¥�­�¸Alkyd
�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ
125�Å�¤�‡�¦�°�œ�˜�u�°
�•�´�Ê�œ �‹�Î�µ�œ�ª�œ2�•�´�Ê�œ

�š�u�°�Á�®�¨�È�„�•�»�•�­�´�Š�„�³�­�¸�¦�ª�¤
�š�¸�É�Â�…�ª�œ, �š�¸�É�¦�°�Š�¦�´�•�ª�µ�¨�y�ª
(�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Â�¨�³
�•�¦�·�Á�ª�–�š�¸�É�¤�¸�‡�ª�µ�¤�•�º�Ê�œ�­�¼�Š)

Near White metal
Brushing

�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ �•�œ�·�—
Wash Primer�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ
10�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ1
�•�´�Ê�œ�Â�¨�³�š�µ�š�´�•�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ
�•�œ�·�—Epoxy Anticorrosive
Primer�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ55
�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ1�•�´�Ê�œ

�š�µ�—�v�ª�¥�­�¸Polyurethane�•�œ�·�—
2-pack�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ30-
35�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ2
�•�´�Ê�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�¦�µ�¥�„�µ�¦ �„�µ�¦�Á�˜�¦�¸�¥�¤�Ÿ�·�ª�„�µ�¦�¦�°�Š�¡�º�Ê�œ �­�¸�­�Î�µ�Á�¦�È�‹

�š�u�°�¡�¨�µ�­�˜�·�„�š�»�„�ž�¦�³�Á�£�š

�š�u�°�Á�®�¨�È�„�š�»�„�ž�¦�³�Á�£�š�¦�ª�¤�š�¸�É
�Â�…�ª�œ, �š�¸�É�¦�°�Š�¦�´�•�ª�µ�¨�y�ª
(� �{�Š�Ä�˜�v�—�·�œ)

�Ä�•�v�œ�Ê�Î�µ�Â�¨�³�Ÿ�Š�Ž�´�„�¢�°�„
�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�Â�¨�v�ª

�Á�¦�u�Š�Â�®�v�Š�—�v�ª�¥�¨�¤

Near White metal
Brushing

�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ�•�œ�·�—
Wash Primer�®�œ�µ�Å�¤�u�œ�v�°�¥
�„�ª�u�µ10�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ
�‹�Î�µ�œ�ª�œ1�•�´�Ê�œ

�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸Coal Tar
Epoxy�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ30
�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ1�•�´�Ê�œ

�š�µ�—�v�ª�¥�­�¸Chlorinated
Rubber�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ45
�Å�¤�‡�¦�°�œ�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ2�•�´�Ê�œ

�š�µ�—�v�ª�¥�­�¸Coal Tar Epoxy
�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ80�Å�¤�‡�¦�°�œ
�˜�u�°�•�´�Ê�œ �‹�Î�µ�œ�ª�œ1�•�´�Ê�œ

3-7.2�Ä�®�v�Â�­�—�Š�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�š�¸�É�š�u�° �—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�„. �š�u�°Suction�Ä�®�v�Ä�•�v�°�´�„�¬�¦“ �®�¤�µ�¥�Á�¨�…�Á�‡�¦�º�É�°�Š- Suct.” �¡�¦�v�°�¤�¨�¼�„�«�¦  �­�¸�„�Î�µ�®�œ�—�£�µ�¥�®�¨�´�Š
�…. �š�u�°Discharge�Ä�®�v�Ä�•�v�°�´�„�¬�¦“�®�¤�µ�¥�Á�¨�…�Á�‡�¦�º�É�°�Š–Disc” �¡�¦�v�°�¤�¨�¼�„�«�¦ �­�¸�„�Î�µ�®�œ�—�£�µ�¥�®�¨�´�Š
�‡. �š�u�°�œ�Ê�Î�µ�š�·�Ê�Š �Ä�®�v�Ä�•�v�°�´�„�¬�¦D�­�¸�œ�Ê�Î�µ�˜�µ�¨ �¡�¦�v�°�¤�¨�¼�„�«�¦

�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�•�œ�š�u�°�œ�Ê�Î�µ�Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�­�˜�·�„�Á�„�°�¦�y�Ä�­�„�ª�v�µ�Š�ž�¦�³�¤�µ�–7-9�Á�Ž�œ�˜�·�Á�¤�˜�¦
�¥�µ�ª�ž�¦�³�¤�µ�–10-15 �Á�Ž�œ�˜�·�Á�¤�˜�¦  �˜�´�ª�°�´�„�¬�¦�£�µ�¬�µ�°�´�Š�„�§�¬    �…�œ�µ�—�ž�¦�³�¤�µ�–5
�Á�Ž�œ�˜�·�Á�¤�˜�¦   �„�µ�¦�˜�·�—�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�Ä�®�v�¤�¸�‹�Î�µ�œ�ª�œ�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤  �Â�¨�³�Ä�®�v�˜�·�—�„�´�•
�¦�³�•�•�š�u�°�š�´�Ê�Š�š�¸�É�¤�°�Š�Á�®�È�œ�Å�—�v�Â�¨�³�š�¸�É�ž�l�—�•�´�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-8 �š�u�°�¨�¤

3-8.1 �š�´�É�ª�Å�ž

�„. �š�u�°�¨�¤�‹�³�˜�v�°�Š�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�‡�ª�µ�¤�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„�š�¸�É�Ä�•�v�‹�³�˜�v�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ�š�¸�É
�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�ª�·�›�¸�„�µ�¦�ž�¦�³�„�°�•�Š�µ�œ�š�u�°�¨�¤�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š
ASHRAE�Â�¨�³SMACNA�Ä�œ�„�¦�–�¸�š�¸�É�Ä�•�v�š�u�°�¨�¤�Á�ž�}�œ�Â�•�•�˜�´�—�Â�¨�³�¡�´�•�­�Î�µ�Á�¦�È�‹�¦�¼�ž�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�®�v
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�š�Î�µ�…�v�°�„�Î�µ�®�œ�—�‡�ª�µ�¤�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�­�´�Š�„�³�­�¸�„�µ�¦�¥�¹�—�„�µ�¦�¨�È�°�‡�Â�¨�³�„�µ�¦�°�»�—�¦�°�¥�˜�u�°�˜�u�µ�Š�Ç
�¡�¦�v�°�¤�š�´�Ê�Š�­�u�Š�˜�´�ª�°�¥�u�µ�Š�˜�u�µ�Š�Ç�Ä�®�v�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ�°�œ�»�¤�´�˜�·�„�u�°�œ�Á�¦�·�É�¤�—�Î�µ�Á�œ�·�œ�„�µ�¦

�…. �Â�•�•�Š�µ�œ�š�u�°�¨�¤�¤�·�Å�—�v�‹�´�—�Â�­�—�Š�Â�œ�ª�®�¨�•�®�¨�¸�„�„�´�•�Š�µ�œ�„�u�°�­�¦�v�µ�Š�°�º�É�œ�Ç�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µSHOP
DRAWING�Š�µ�œ�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Â�¨�³�Â�­�—�Š�Â�œ�ª�®�¨�•�®�¨�¸�„�œ�¸�Ê�Ã�—�¥�Ä�®�v�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

�‡. �…�œ�µ�—�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�Š�µ�œ�š�u�°�¨�¤�‹�³�•�°�„�…�œ�µ�—�…�°�Š�š�u�°�¨�¤�Ä�œ�Â�œ�ª�œ�°�œ�Á�ž�}�œ�˜�´�ª�Â�¦�„�Â�¨�v�ª�‹�¹�Š�Á�ž�}�œ
�…�œ�µ�—�š�u�°�¨�¤�Ä�œ�Â�œ�ª�˜�´�Ê�Š

�Š. �š�¸�É�š�u�°�¨�¤�š�µ�Š�Á�…�v�µ�Â�¨�³�°�°�„�…�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Á�‡�¦�º�É�°�Š�‹�u�µ�¥�¨�¤�Á�¥�È�œ�Â�¨�³�¡�´�—�¨�¤�‹�³�˜�v�°�Š�¤�¸FLEXIBLE
CONNECTION�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�Â�•�•

�‹. �š�¸�É�š�u�°�¨�¤�Â�¥�„�‹�µ�„�š�u�°�¨�¤�®�¨�´�„�š�»�„�‹�»�—�‹�³�˜�v�°�Š�¤�¸SPLITTER DAMPER�Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�ž�¦�´�•�ž�¦�·�¤�µ�–
�¨�¤�Ä�œ�Š�µ�œ�š�u�°�¨�¤�Å�—�v�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�Â�•�•

�Œ. �­�Î�µ�®�¦�´�•�š�u�°�¨�¤�„�¨�´�•�Á�…�v�µ�®�v�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�˜�·�—�˜�´�Ê�ŠVOLUME DAMPER�š�¸�É�®�v�°�Š�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ
�—�v�ª�¥

�•. �ž�³�Á�„�È�œ�®�œ�v�µ�Â�ž�¨�œ�š�u�°�¨�¤�Ä�®�v�Ä�•�v�ž�³�Á�„�È�œ�Á�ž�}�œ�Â�•�•NEOPRENE    RUBBER�…�œ�µ�—1/4"�®�¦�º�°
�¤�µ�„�„�ª�u�µ

�Ž. �¦�°�¥�˜�u�°�˜�³�Á�…�È�•�…�°�Š�š�u�°�¨�¤�š�´�Ê�Š�®�¤�—�Ä�®�v�¥�µ�Â�œ�ª�—�v�ª�¥SILICONE�®�¦�º�°NONTOXIC AND
NONFRAMABLE ACRYLIC DUCT SEALANT�„�u�°�œ�š�Î�µ�„�µ�¦�®�»�v�¤�Œ�œ�ª�œ

�•. �°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�Š�µ�œ�š�u�°�¨�¤�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�Å�¤�u�˜�·�—�Å�¢�®�¦�º�°�¨�µ�¤�Å�¢�Â�¨�³�Ä�œ�„�¦�–�¸�š�¸�É�š�u�°�¨�¤�‹�³�˜�v�°�Š�Ÿ�u�µ�œ
�Ÿ�œ�´�Š�„�´�œ�Å�¢�®�¦�º�°�¡�º�Ê�œ�Á�•�u�œ�•�´�œ�Å�—�®�œ�¸�Å�¢�®�¦�º�°�•�u�°�Š�š�µ�Š�®�œ�¸�Å�¢�Ä�®�v�˜�·�—�˜�´�Ê�ŠFIRE DAMPER�š�œ�Å�¢�Å�¤�u
�œ�v�°�¥�„�ª�u�µ�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�š�œ�Å�¢�…�°�Š�Ÿ�œ�´�Š�®�¦�º�°�¡�º�Ê�œ�š�¸�É�š�u�°�¨�¤�Ÿ�u�µ�œ  �š�´�Ê�Š�œ�¸�Ê�˜�v�°�Š�¤�¸�°�´�˜�¦�µ�„�µ�¦�š�œ�Å�¢�Å�¤�u
�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�„�µ�¦�¨�µ�¤�Å�¢

�•. �š�u�°�¨�¤�š�¸�É�Ÿ�u�µ�œ�Â�œ�ª�…�°�Š�Ÿ�œ�´�Š�‹�³�˜�v�°�Š�Á�˜�¦�¸�¥�¤�•�u�°�Š�Å�ª�v�Ã�—�¥�Ä�•�v�„�¦�°�•�ª�Š�„�•�Á�®�¨�È�„�Ã�—�¥�…�œ�µ�—�š�¸�É�Ä�•�v�Å�¤�u�Á�¨�È�„�„�ª�u�µ
4" x 2"�Â�¨�³�…�œ�µ�—�„�¦�°�•�ª�Š�„�•�‹�³�˜�v�°�Š�Å�¤�u�Á�¨�È�„�…�œ�µ�—�š�u�°�¨�¤�š�¸�É�®�»�v�¤�Œ�œ�ª�œ�Â�¨�v�ª�Â�¨�³�°�»�—�—�v�ª�¥�ª�´�­�—�»�š�œ�Å�¢
�š�´�Ê�Š2�—�v�µ�œ

�‘. �š�u�°�¨�¤�š�¸�É�°�¥�¼�u�Ä�œ�•�u�°�Š�Á�ž�l�—�Ä�œ�­�u�ª�œ�š�¸�É�Ÿ�u�µ�œ�¡�º�Ê�œ�®�¦�º�°�Ÿ�œ�´�Š�„�´�œ�Å�¢�Ä�®�v�ž�l�—�•�u�°�Š�ª�u�µ�Š�—�v�ª�¥FIRE STOP�Â�¨�³
FIRE BARRIER�•�œ�·�—�š�œ�Å�¢�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š

3-8.2 FLEXIBLE AIR DUCT

�„. �š�¸�É�š�u�°�¨�¤�Â�¥�„�Å�ž�˜�u�°�Á�…�v�µ�®�œ�v�µ�„�µ�„�¨�¤�Á�¥�È�œ�š�»�„�•�»�—�Ä�®�v�Á�ž�}�œFLEXIBLE ROUND AIR DUCT�¥�µ�ª�Å�¤�u
�œ�v�°�¥�„�ª�u�µ1.5�Á�¤�˜�¦�Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�Ã�¥�„�¥�v�µ�¥�®�œ�v�µ�„�µ�„�¨�¤�Á�¥�È�œ�Ä�œ�£�µ�¥�®�¨�´�Š�„�µ�¦�˜�u�°
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

FLEXIBLE  AIR  DUCT�Á�…�v�µ�š�¸�É�®�œ�v�µ�„�µ�„�¨�¤�Á�¥�È�œ�Ä�®�v�‹�´�—�š�Î�µTRANSFER  BOX�š�Î�µ�—�v�ª�¥�Á�®�¨�È�„
�°�µ�•�­�´�Š�„�³�­�¸�‡�ª�µ�¤�®�œ�µ#22 �‡�ª�µ�¤�„�ª�v�µ�Š�Â�¨�³�‡�ª�µ�¤�¥�µ�ª�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�‡�°�…�°�Š�®�œ�v�µ�„�µ�„�¨�¤�Á�¥�È�œ�Ã�—�¥
�­�µ�¤�µ�¦�™�Á�•�º�É�°�¤�Á�…�v�µ�„�´�•FLEXIBLE ROUND DUCT�Å�—�v�‡�ª�µ�¤�­�¼�Š�ž�¦�³�¤�µ�–30�Ž.�¤. �®�»�v�¤�£�µ�¥�œ�°�„
�—�v�ª�¥�Œ�œ�ª�œ�„�´�œ�‡�ª�µ�¤�¦�v�°�œ�Â�•�•�Á�—�¸�¥�ª�„�´�•�Š�µ�œ�š�u�°�¨�¤

�…. FLEXIBLE  ROUND  AIR  DUCT�Ä�®�v�Á�ž�}�œSPIRAL  WIRE   REINFORCED
ALUMINIUM AIR DUCT�•�œ�·�—DOUBLE  PLY�Â�•�•�Å�¤�u�˜�·�—�Å�¢�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�˜�µ�¤�š�¸�É
�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•�®�»�v�¤�Œ�œ�ª�œ�„�´�œ�‡�ª�µ�¤�¦�v�°�œ�Â�•�•�Á�—�¸�¥�ª�„�´�•�Š�µ�œ�š�u�°�¨�¤�°�´�—�Â�œ�u�œ�˜�·�—�„�´�•�š�u�°�¨�¤�—�v�ª�¥�Á�…�È�¤�…�´�—�¦�´�—
�š�u�°�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�¨�¤�¦�´�É�ª�„�µ�¦�®�»�v�¤�Œ�œ�ª�œ�Ä�®�v�®�»�v�¤�­�Î�µ�Á�¦�È�‹�¤�µ�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

3-8.3 �Œ�œ�ª�œ�®�»�v�¤�š�u�°�¨�¤

�„. �š�u�°�¨�¤SUPPLY,RETURN�Â�¨�³PRE-COOLED FRESH AIR�‹�³�˜�v�°�Š�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ�„�´�œ�‡�ª�µ�¤
�¦�v�°�œ�Â�¨�³�Œ�œ�ª�œ�š�¸�É�®�»�v�¤�‹�³�˜�v�°�Š�Å�¤�u�ª�´�—�˜�´�—�¡�°�—�¸�®�¦�º�°�…�µ�—�š�´�Ê�Š�œ�¸�Ê�Á�¡�º�É�°�¤�·�Ä�®�v�Œ�œ�ª�œ�˜�¹�Š�‹�œ�Á�„�·�œ�Å�ž�®�¦�º�°�š�¸�É
�„�Î�µ�®�œ�—�Â�¨�³�¦�³�•�»�Ä�®�v�Ä�•�v�Á�ž�}�œ�š�u�°�¨�¤�­�Î�µ�Á�¦�È�‹�¦�¼�ž�¡�¦�v�°�¤�Œ�œ�ª�œ(PID)

�…. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�¨�¤�š�´�É�ª�Å�ž�Ä�®�v�Á�ž�}�œFIBRE  GLASS�‡�ª�µ�¤�®�œ�µ�Â�œ�u�œ1.5 lb/cu.ft.�®�œ�µ1" �¡�¦�v�°�¤
�š�´�Ê�ŠVAPOR  BARRIER�š�Î�µ�—�v�ª�¥REINFORCED ALUMINUM  FOIL�®�»�v�¤�°�¥�¼�u�£�µ�¥�œ�°�„
�Ã�—�¥�¦�°�•ALUMINUM  FOIL�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—FIRE RETARDANT TYPE�Â�¨�³�‹�³�˜�v�°�Š�Å�¤�u�Œ�¸�„
�…�µ�—�Á�ž�}�œ�¦�°�¥�®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�u�ª�œ�š�¸�É�¤�°�Š�Á�®�È�œ�Ä�®�v�¡�u�œ�­�¸�Á�ž�}�œ�­�¸�Á�—�¸�¥�ª�„�´�•� �q�µ�Á�¡�—�µ�œ�®�¦�º�°�„�¦�–�¸�Á�ž�}�œ�Œ�œ�ª�œ�®�»�v�¤
�Ä�œ �Ä�®�v�Ä�•�v�Á�ž�}�œELASTOMERIC CLOSED CELL�Ã�—�¥�¤�¸�„�µ�¦�Â�ž�³�š�u�°�¨�¤�Â�•�•�­�Î�µ�Á�¦�È�‹�Ä�œ�˜�´�ª �Ã�—�¥�®�µ�„
�š�u�°�¨�¤�°�¥�¼�u�Ä�œ�¡�º�Ê�œ�š�¸�É�ž�¦�´�•�°�µ�„�µ�« �Ä�®�v�Ä�•�v�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 1/2" �®�µ�„�š�u�°�¨�¤�°�¥�¼�u�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�®�¦�º�°
�¡�º�Ê�œ�š�¸�É�Å�¤�u�ž�¦�´�•�°�µ�„�µ�« �Ä�®�v�Ä�•�v�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 1"

�‡. �Ä�®�v�Ä�•�vSILICONE�®�¦�º�°ACRYLIC DUCT SEALANT�š�µ�š�u�°�¨�¤�Â�¨�³�Â�œ�ª�˜�³�Á�…�È�•�š�´�Ê�Š�®�¤�—�…�°�Š
�š�u�°�¨�¤�°�¥�u�µ�Š�š�´�É�ª�™�¹�Š�Â�¨�v�ª�‹�¹�Š�œ�Î�µ�Â�Ÿ�u�œ�Œ�œ�ª�œ�®�»�v�¤�š�u�°�¨�¤�®�»�v�¤�¨�Š�•�œ�š�u�°�¨�¤

�Š. �Ä�®�v�ž�l�—�š�´�•�¦�°�¥�˜�u�°�Œ�œ�ª�œ�®�»�v�¤�š�u�°�¨�¤�—�v�ª�¥REINFORCED   ALUMINIUM TAPE�„�ª�v�µ�Š�Å�¤�u�œ�v�°�¥
�„�ª�u�µ2"�„�u�°�œ�ž�l�—TAPE�Œ�œ�ª�œ�‹�³�˜�v�°�Š�­�³�°�µ�—, �Â�®�v�Š�Â�¨�³�Å�¤�u�¤�¸�Å�…�¤�´�œ

�‹. �Œ�œ�ª�œ�®�»�v�¤�š�u�°�¨�¤�Ä�®�v�¤�¸�„�µ�¦�¥�¹�—�Á�­�¦�·�¤�ž�q�°�Š�„�´�œ�„�µ�¦SAGGING�Â�¨�³�˜�·�—�Â�œ�•�„�´�•�š�u�°�¨�¤�Ã�—�¥�¦�°�•�—�v�ª�¥
MECHANICAL FASTENER�Ž�¹�É�Š�ž�¦�³�„�°�•�—�v�ª�¥PIN�Â�¨�³LOCKING  WASHER�¥�¹�—�˜�·�—�„�´�•�š�u�°
�¨�¤�—�v�ª�¥SYNTHETICELASTROMER  ADHESIVE�•�œ�·�—FIRE RESISTANT TYPE
�¦�³�¥�³�®�u�µ�Š�¦�³�®�ª�u�µ�ŠPIN�˜�u�°PIN�‹�³�˜�v�°�Š�Å�¤�u�¤�µ�„�„�ª�u�µ12"�®�¦�º�°�ž�’�·�•�´�˜�·�˜�µ�¤�š�¸�É�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ

�Œ. �Ä�®�v�¦�´�—�Œ�œ�ª�œ�®�»�v�¤�š�u�°�¨�¤�Ã�—�¥�¦�°�•�—�v�ª�¥ALUMINIUM   SHEET�‡�ª�µ�¤�„�ª�v�µ�Š3/4"-1"�š�»�„�¦�³�¥�³
1�Á�¤�˜�¦

3-8.4 �š�u�°�¨�¤�­�Î�µ�®�¦�´�•�¦�³�•�•�¦�³�•�µ�¥�°�µ�„�µ�«

�š�u�°�¨�¤�­�Î�µ�®�¦�´�•�¦�³�•�•�¦�³�•�µ�¥�°�µ�„�µ�«�Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(�š�µ�­�¸�Á�ž�}�œ�­�¸�Á�—�¸�¥�ª�„�´�•� �q�µ�Á�¡�—�µ�œ) �‡�ª�µ�¤
�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„ �ª�·�›�¸�„�µ�¦�ž�¦�³�„�°�• �Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç  �Ä�®�v�Á�ž�}�œ�Â�•�•�Á�—�¸�¥�ª�„�´�•�Š�µ�œ�š�u�°�¨�¤SUPPLY�Â�¨�³
RETURN�Ã�—�¥�Å�¤�u�˜�v�°�Š�®�»�v�¤�Œ�œ�ª�œ�„�´�œ�‡�ª�µ�¤�¦�v�°�œ�Â�¨�³FLEXIBLE  ROUND  AIR  DUCT �Ä�®�v�Á�ž�}�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

SPIRAL WIRE REINFORCED ALUMINUM  AIR DUCT�Ã�—�¥�Å�¤�u�˜�v�°�Š�®�»�v�¤�Œ�œ�ª�œ�Â�¨�³�š�¸�É�ž�¨�µ�¥�®�¦�º�°
�š�µ�Š�°�°�„�…�°�Š�š�u�°�¨�¤�Ä�®�v�Ä�­�u�˜�³�Â�„�¦�Š�„�´�œ�Â�¤�¨�Š

3-8.5 �Á�˜�·�¤�°�µ�„�µ�«�‡�¦�´�ª (MAKE UP AIR DUCT)

�„. �Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�ª�·�›�¸�„�µ�¦�ž�¦�³�„�°�•�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç  �Ä�®�v�Á�ž�}�œ�Â�•�•�Á�—�¸�¥�ª�„�´�•�Š�µ�œ�š�u�°�¨�¤
SUPPLY�Â�¨�³RETURN�Â�˜�u�Ä�®�v�Á�¡�·�É�¤�‡�ª�µ�¤�®�œ�µ�¤�µ�„�…�¹�Ê�œ1 STEP�Ã�—�¥�Å�¤�u�˜�v�°�Š�®�»�v�¤�Œ�œ�ª�œ�„�´�œ�‡�ª�µ�¤
�¦�v�°�œ  �Â�¨�³�š�¸�É�ž�¨�µ�¥�®�¦�º�°�š�µ�Š�°�°�„�…�°�Š�š�u�°�¨�¤�Ä�®�v�Ä�­�u�˜�³�Â�„�¦�Š�„�´�œ�Â�¤�¨�Š  �­�Î�µ�®�¦�´�•�š�¸�É�š�u�°�š�µ�Š�—�¼�—�Á�…�v�µ�¡�´�—�¨�¤
�Ä�®�v�˜�·�—CLEANABLE ALUMINUM FILTER�®�œ�µ2” �Ã�—�¥�¤�¸�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�Á�¡�¸�¥�Š�¡�°�Ä�®�v�‡�ª�µ�¤�Á�¦�È�ª
�¨�¤�š�¸�É�Å�®�¨ �Ÿ�u�µ�œ�Å�¤�u�Á�„�·�œ500�¢�»�˜�˜�u�°�œ�µ�š�¸�Â�¨�³�˜�v�°�Š�¤�¸�…�œ�µ�—�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�˜�·�—�˜�´�Ê�Š�š�¸�É�­�µ�¤�µ�¦�™�Ž�u�°�¤�•�Î�µ�¦�»�Š
�Å�—�v�­�³�—�ª�„

�…. �Ä�®�v�Â�­�—�Š�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�š�¸�É�š�u�°�Á�˜�·�¤�°�µ�„�µ�«�‡�¦�´�ª(MAKE UP AIR DUCT)�¡�¦�v�°�¤�¨�¼�„�«�¦ �Â�¨�³�˜�´�ª�°�´�„�¬�¦
KFAD�­�¸�¢�q�µ

3-8.6 �š�u�°�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�‡�¦�´�ª  (KITCHEN AIR DUCT)

�„. �š�u�°�—�¼�—�‡�ª�´�œ�‹�µ�„�‡�¦�´�ª �Ä�®�v�Á�ž�}�œBlack steel sheet�‡�ª�µ�¤�®�œ�µ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ2.0�¤�·�¨�¨�·�Á�¤�˜�¦�š�µ�­�¸�¦�°�Š�¡�º�Ê�œ
�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ�Â�•�•Zinc chromate�š�´�Ê�Š�®�¤�—

�…. �„�µ�¦�˜�u�°�š�u�°�—�¼�—�‡�ª�´�œ �Ä�®�v�Ä�•�v�„�µ�¦�˜�u�°�—�v�ª�¥�„�µ�¦�Á�•�º�É�°�¤�Å�¢�¢�q�µ(Electric Welded)�¨�ª�—�Á�•�º�É�°�¤�Å�¢�¢�q�µ�Ä�®�v�Á�ž�}�œ
�…�œ�µ�—3.2�¤�·�¨�¨�·�Á�¤�˜�¦ �®�¦�º�°�Á�¨�È�„�„�ª�u�µ�Â�•�•E-72xx�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ  �¦�°�¥�˜�u�°�Á�•�º�É�°�¤�•�œ�…�°�Š
�š�u�°�—�¼�—�‡�ª�´�œ�‹�³�˜�v�°�Š�­�œ�·�š �Å�¤�u�Á�„�·�—�„�µ�¦�¦�´�É�ª�Ž�¹�¤ �Â�¨�³�š�µ�­�¸�¦�°�¥�˜�u�°�Á�•�º�É�°�¤�•�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ�Â�•�•Zinc
chromate

�‡. �„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�—�¼�—�‡�ª�´�œ�Ä�œ�Â�œ�ª�œ�°�œ  �‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�š�u�°�—�¼�—�‡�ª�´�œ�¨�µ�—�Á�°�¸�¥�Š�Á�…�v�µ�®�µHOOD�®�¦�º�°�¤�·�Œ�³�œ�´�Ê�œ
�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤Access door�š�¸�É�‹�»�—�˜�É�Î�µ�­�»�—�Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

�Š. �„�µ�¦�˜�·�—�˜�´�Ê�Š�š�u�°�—�¼�—�‡�ª�´�œ�Ä�œ�Â�œ�ª�˜�´�Ê�Š �Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤Access door�Å�ª�v�š�¸�É�‹�»�—�˜�É�Î�µ�­�»�—  �Á�¡�º�É�°�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ
�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

�‹. �š�u�°�—�¼�—�‡�ª�´�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�Â�œ�ª�œ�°�œ  �‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸Access door�š�»�„�Ç4 �Á�¤�˜�¦ �®�¦�º�°�˜�µ�¤�¦�³�¥�³�š�¸�É
�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ �Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�®�v�¨�µ�—�Á�°�¸�¥�Š�Å�ž�¥�´�Š�‹�»�—�š�¸�É�­�µ�¤�µ�¦�™DRAIN�œ�Ê�Î�µ�¤�´�œ�š�¸�É�‡�v�µ�Š�°�¥�¼�u�Ä�œ�š�u�°�Å�—�v
�¡�¦�v�°�¤�„�´�•�˜�·�—�˜�´�Ê�ŠOIL BASIN�¡�¦�v�°�¤BALL VALVE�…�œ�µ�—DIA.1”

�Œ. Flexible collar�¦�³�®�ª�u�µ�Š�š�u�°�—�¼�—�‡�ª�´�œ�Â�¨�³�¡�´�—�¨�¤ �Ä�®�v�Á�ž�}�œ�Ÿ�v�µ�Ä�•�•�œ�·�—�š�œ�Å�¢ �®�¦�º�°�ª�´�­�—�»�­�´�Š�Á�‡�¦�µ�³�®�y�°�º�É�œ�Ç
�š�¸�É�š�œ�Å�¢   �„�µ�¦�˜�u�°�Ä�®�v�Á�ž�}�œ�Â�•�•�®�œ�v�µ�Â�ž�¨�œ�¡�¦�v�°�¤�ž�³�Á�„�È�œ �•�œ�·�—�š�œ�‡�ª�µ�¤�¦�v�°�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ250OF ,
�Å�¤�u�—�¼�—�Ž�´�•�œ�Ê�Î�µ�¤�´�œ �Â�¨�³NonAsbestos

�•. �š�¸�É�ž�¨�µ�¥�š�u�°�—�¼�—�‡�ª�´�œ  �„�u�°�œ�‹�³�¡�u�œ�‡�ª�´�œ�°�°�„�­�¼�u�œ�°�„�°�µ�‡�µ�¦ �Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤Wire mech Protection
�…�œ�µ�—�˜�µ�¦�µ�Š1” x1” �Ä�•�v�¨�ª�—�…�œ�µ�—1/16”�š�Î�µ�—�v�ª�¥ �­�Á�˜�œ�Á�¨�­�¥�¹�—�˜�·�—�„�´�•�ž�¨�µ�¥�š�u�°�—�¼�—�‡�ª�´�œ�—�v�ª�¥
Bolt and nut�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�®�È�œ�Á�®�¤�µ�³�­�¤

�Ž. �š�u�°�¨�¤�‡�¦�´�ª�š�¸�É�°�¥�¼�u�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Ä�®�v�®�»�v�¤�—�v�ª�¥�Œ�œ�ª�œ�Ä�¥�Â�„�v�ªHiTemp“�˜�¦�µ�•�v�µ�Š” �‡�ª�µ�¤�®�œ�µ�Â�œ�u�œ 38
kg/m3 �®�œ�µ2” �Ã�—�¥�˜�·�—�˜�´�Ê�Š�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜

�•. �Ä�®�v�Â�­�—�Š�Á�‡�¦�º�É�°�Š�®�¤�µ�¥�š�¸�É�š�u�°�¦�³�•�µ�¥�°�µ�„�µ�«�‡�¦�´�ª �¡�¦�v�°�¤�¨�¼�„�«�¦ �Â�¨�³�˜�´�ª�°�´�„�¬�¦KEAD�­�¸�Â�—�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-8.7 PRESSURIZED AIR DUCT, SMOKE EXHAUST DUCT(�¦�³�•�µ�¥�‡�ª�´�œ�Å�¢)

�•. �š�u�°�Ä�®�v�Á�ž�}�œBlack steel sheet�‡�ª�µ�¤�®�œ�µ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ2.0�¤�·�¨�¨�·�Á�¤�˜�¦�š�µ�­�¸�¦�°�Š�¡�º�Ê�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ�Â�•�•
Zinc chromate�š�´�Ê�Š�®�¤�—�Â�¨�³�š�µ�­�¸�…�µ�ª�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�Å�—�v

�‘. �„�µ�¦�˜�u�°�š�u�°�Ä�®�v�Ä�•�v�„�µ�¦�˜�u�°�—�v�ª�¥�„�µ�¦�Á�•�º�É�°�¤�Å�¢�¢�q�µ(Electric Welded)�¨�ª�—�Á�•�º�É�°�¤�Å�¢�¢�q�µ�Ä�®�v�Á�ž�}�œ�…�œ�µ�—3.2
�¤�·�¨�¨�·�Á�¤�˜�¦�®�¦�º�°�Á�¨�È�„�„�ª�u�µ�Â�•�•E-72xx�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ�¦�°�¥�˜�u�°�Á�•�º�É�°�¤�•�œ�…�°�Š�š�u�°
Pressurized air duct�‹�³�˜�v�°�Š�­�œ�·�š�Å�¤�u�Á�„�·�—�„�µ�¦�¦�´�É�ª�Ž�¹�¤�Â�¨�³�š�µ�­�¸�¦�°�¥�˜�u�°�Á�•�º�É�°�¤�•�œ�—�v�ª�¥�­�¸�¦�°�Š�¡�º�Ê�œ�Â�•�•
Zinc chromate�Â�¨�³�˜�u�°�š�u�°�¨�¤�Â�˜�u�¨�³�š�u�°�œ�—�v�ª�¥�®�œ�v�µ�Â�ž�¨�œ�¡�¦�v�°�¤�„�´�•�¤�¸�ž�³�Á�„�È�œ�•�œ�·�—�š�¸�É�Å�¤�u�˜�·�—�Å�¢

�’. Flexible collar�¦�³�®�ª�u�µ�Š�š�u�°�Â�¨�³�¡�´�—�¨�¤�Ä�®�v�Á�ž�}�œ�Ÿ�v�µ�Ä�•�•�œ�·�—�š�œ�Å�¢�®�¦�º�°�ª�´�­�—�»�­�´�Š�Á�‡�¦�µ�³�®�y�°�º�É�œ�Ç�š�¸�É�š�œ�Å�¢
�„�µ�¦�˜�u�°�Ä�®�v�Á�ž�}�œ�Â�•�•�®�œ�v�µ�Â�ž�¨�œ�¡�¦�v�°�¤�ž�³�Á�„�È�œ�•�œ�·�—�š�œ�‡�ª�µ�¤�¦�v�°�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ200OF

�“. �š�¸�É�ž�¨�µ�¥�š�u�°�„�u�°�œ�‹�³�œ�Î�µ�°�µ�„�µ�«�Á�…�v�µ�­�¼�u�Ä�œ�°�µ�‡�µ�¦�®�¦�º�°�¦�³�•�µ�¥�‡�ª�´�œ�Å�ž�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Ä�®�v�‹�´�—�Á�˜�¦�¸�¥�¤Wire
mech Protection�…�œ�µ�—�˜�µ�¦�µ�Š1”x1” �Ä�•�v�¨�ª�—�…�œ�µ�—1/16”�š�Î�µ�—�v�ª�¥�­�Á�˜�œ�Á�¨�­�¥�¹�—�˜�·�—�„�´�•�ž�¨�µ�¥
�š�u�°�—�¼�—�‡�ª�´�œ�—�v�ª�¥Bolt and nut�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�®�È�œ�Á�®�¤�µ�³�­�¤

�‹. �Ä�®�v�®�»�v�¤�Œ�œ�ª�œ�š�u�°�¨�¤�—�v�ª�¥Mineral Wool Insulation�‡�ª�µ�¤�®�œ�µ�Â�œ�u�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ 80kg./m3 �‡�ª�µ�¤
�®�œ�µ 2” ( 50mm )�¥�„�Á�ª�v�œ�š�u�°�¨�¤�š�¸�É�°�¥�¼�u�®�¨�´�Š�‡�µ (�£�µ�¥�œ�°�„�°�µ�‡�µ�¦) �Å�¤�u�˜�v�°�Š�®�»�v�¤�Œ�œ�ª�œ

�š�´�Ê�Š�œ�¸�Ê�š�u�°�¨�¤�Â�¨�³�Œ�œ�ª�œ�š�¸�É�ž�¦�³�„�°�•�…�¹�Ê�œ�Á�ž�}�œPressurized Air Duct�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œBS 476
Part 24 DUCT TYPE  A TESTED�­�u�ª�œSMOKE EXHAUST AIR DUCT�˜�v�°�Š�Á�ž���È�œ�Å�ž�˜�µ�¤
�¤�µ�˜�¦�“�µ�œBS476Part24DUCT TYPE  B TESTED

3-8.8 �®�œ�v�µ�„�µ�„�¨�¤(DIFFUSER, SLOT DIFFUSER, REGISTER�Â�¨�³GRILLE)

�„. �®�œ�v�µ�„�µ�„�¨�¤DIFFUSER, SLOTDIFFUSER, REGISTER�Â�¨�³GRILLE�š�´�Ê�Š�®�¤�—�Ä�®�v�Á�ž�}�œ�Â�•�•
ANODIZED EXTRUDED ALUMINUM�…�œ�µ�—�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•
�…�œ�µ�—�š�¸�É�„�Î�µ�®�œ�—�…�°�Š�®�œ�v�µ�„�µ�„�¨�¤�Á�ž�}�œ�…�œ�µ�—NECK SIZE

�…. �®�œ�v�µ�„�µ�„�¨�¤DIFFUSER, SLOT DIFFUSER, REGISTER�Â�¨�³GRILLE�š�´�Ê�Š�®�¤�— �Ä�®�v�Á�ž�}�œ�Å�ž
�˜�µ�¤�Â�•�•�…�°�ŠVENDORLIST

�‡. SUPPLY AIR DIFFUSER�Ä�®�v�Á�ž�}�œ�Â�•�•�­�¸�É�Á�®�¨�¸�É�¥�¤�‹�´�˜�»�¦�´�­�®�¦�º�°�­�¸�É�Á�®�¨�¸�É�¥�¤�Ÿ�º�œ�Ÿ�v�µ�˜�µ�¤�Â�˜�u�‹�³�„�Î�µ�®�œ�—�Ä�œ
�Â�•�•�¤�¸�¨�´�„�¬�–�³�Á�ž�}�œLINEAR TYPE�Â�¨�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸OPPOSED BLADES VOLUME
DAMPER�š�Î�µ�—�v�ª�¥EXTRUDED ALUMINUM

�Š. SLOT  DIFFUSER�Ä�®�v�¤�¸�‹�Î�µ�œ�ª�œSLOT�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�¤�¸�Â�Ÿ�u�œ�ž�¦�´�•
(ADJUSTABLE  PATTERN  CONTROLER)�ž�¦�´�•�Å�—�v180�°�Š�«�µ�˜�¨�°�—�Â�œ�ªSLOT�š�Î�µ�—�v�ª�¥
EXTRUDED ALUMINUM�Â�Ÿ�u�œ�ž�¦�´�•�Ä�®�v�Á�ž�}�œ�Â�•�•SINGLE  LEAF�®�¦�º�°DOUBLE LEAF
DAMPER

�‹. REGISTER�Á�ž�}�œ�Â�•�•4 WAY  ADJUSTABLE DOUBLE  DEFLECTION TYPE�‹�´�—�Á�ž�}�œ
2 �Â�™�ª�˜�µ�¤�Â�œ�ª�œ�°�œ�Â�¨�³�Â�œ�ª�˜�´�Ê�Š�ž�¦�´�•�Å�—�v�°�¥�u�µ�Š�°�·�­�¦�³�Ä�®�v�¤�¸OPPOSED   BLADES
VOLUME   DAMPER�š�Î�µ�—�v�ª�¥EXTRUDED    ALUMINUM�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸
�ž�³�Á�„�È�œ�¦�³�®�ª�u�µ�Š�š�u�°�¨�¤�Â�¨�³REGISTER
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�Œ. EXHAUST  AIR  GRILLE�Ä�®�v�Á�ž�}�œ�Â�•�•ONE  WAY DEFLECTION TYPE�š�Î�µ�¤�»�¤�Á�°�¸�¥�Š
�ž�¦�³�¤�µ�–45�°�Š�«�µ

�•. FRESHAIR  GRILLE�Ä�®�v�Á�ž�}�œ�Â�•�•DOUBLE  FRAME�¤�P̧IVOT HINGE�­�µ�¤�µ�¦�™�™�°�—
�•�»�—GRILLE�Å�—�v�Ã�—�¥�Å�¤�u�š�Î�µ�Ä�®�v� �q�µ�Á�¡�—�µ�œ�Á�­�¸�¥�®�µ�¥�Â�•�•�Ä�®�v�Á�ž�}�œ�•�œ�·�—ONE DEFLECTION TYPE
�š�Î�µ�¤�»�¤�Á�°�¸�¥�Š�ž�¦�³�¤�µ�–45 �°�Š�«�µ�¤�O̧PPOSED BLADES VOLUME DAMPER�š�Î�µ�—�v�ª�¥
EXTRUDED ALUMINUM�Â�•�•KEY-OPERATE�Â�¨�³�‡�¨�»�¤�š�´�•�—�v�ª�¥INSECT SCREENS

�Ž. RETURN  AIR  GRILLE�Ä�®�v�Á�ž�}�œ�Â�•�•DOUBLE  FRAME�¤�P̧IVOT HINGE�­�µ�¤�µ�¦�™
�™�°�—�•�»�—GRILLE�Å�—�v�Ã�—�¥�Å�¤�u�š�Î�µ�Ä�®�v� �q�µ�Á�¡�—�µ�œ�Á�­�¸�¥�®�µ�¥RETURN AIR GRILLE�Ä�®�v�Á�ž�}�œ�Â�•�•
ONE WAY DEFLECTION TYPE�š�Î�µ�¤�»�¤�Á�°�¸�¥�Š�ž�¦�³�¤�µ�–45�°�Š�«�µ�­�Î�µ�®�¦�´�•RETURN AIR
GRILLE�•�»�—�š�¸�É�°�¥�¼�u�Ä�˜�vFAN  COIL  UNIT�®�¦�º�°�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ�Ä�®�v�¤�¸ALUMINIUM  AIR
FILTER�°�¥�¼�u�š�¸�É�˜�´�ªGRILLE

�•. �®�œ�v�µ�„�µ�„�¨�¤�š�¸�É�˜�·�—�°�¥�¼�u�Ÿ�œ�´�Š�£�µ�¥�œ�°�„�°�µ�‡�µ�¦�Ä�®�v�Ä�•�v�Á�ž�}�œ�Â�•�•�š�¸�É�„�´�œ�œ�Ê�Î�µ�„�¦�³�Á�Ž�È�œ�Á�…�v�µ�¤�µ�‡�ª�µ�¤�®�œ�µ
FRAME�Å�¤�u�œ�v�°�¥�„�ª�u�µ 4” (100mm.)�¡�¦�v�°�¤�„�´�•�˜�·�—�˜�³�Â�„�¦�Š�„�´�œ�Â�¤�¨�Š�Â�¨�³�Ä�®�v�Á�ž�}�œ�•�œ�·�—�°�•�¡�u�œ�­�¸
POWDER COATING (�Ä�®�v�°�•�­�¸�˜�µ�¤�­�¸�Ÿ�œ�´�Š�˜�µ�¤�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤)

�•. �®�œ�v�µ�„�µ�„�¨�¤�š�¸�É�­�µ�¤�µ�¦�™�¤�°�Š�Á�®�È�œ�Å�—�v�Ä�®�v�Á�ž�}�œ�•�œ�·�—�°�•�¡�u�œ�­�¸POWDER COATING(�­�Î�µ�®�¦�´�•�¡�º�Ê�œ�š�¸�É
�˜�„�Â�˜�u�Š�£�µ�¥�Ä�œ�Ä�®�v�°�•�­�¸�˜�µ�¤�Š�µ�œ�˜�„�Â�˜�u�Š�£�µ�¥�Ä�œ)

3-8.9 FIRE  DAMPER

�„. �Ä�®�v�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�ŠFIRE DAMPER�„�´�•�Š�µ�œ�š�u�°�¨�¤�š�»�„�¦�³�•�•�š�¸�É�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Ÿ�u�µ�œ�Ÿ�œ�´�Š�š�œ�Å�¢
�¡�º�Ê�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�•�´�œ�Å�—�®�œ�¸�Å�¢�•�u�°�Š�š�µ�Š�®�œ�¸�Å�¢�Â�¨�³�°�º�É�œ�Ç�š�¸�É�„�Î�µ�®�œ�—�Ä�®�v�˜�·�—�˜�´�Ê�Š�˜�µ�¤�Â�•�•   �Ã�—�¥�‹�³�˜�v�°�Š�¤�¸
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�š�œ�Å�¢�Å�¤�u�œ�v�°�¥�„�ª�u�µ�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�š�œ�Å�¢�…�°�Š�Ÿ�œ�´�Š�®�¦�º�°�¡�º�Ê�œ �Ž�¹�É�Š�š�u�°�¨�¤
�œ�´�Ê�œ�Ç �Ÿ�u�µ�œ

�…. FIRE DAMPER�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL-555�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ
�°�°�„�Â�•�•�Ä�®�v�­�µ�¤�µ�¦�™�š�œ�Å�¢�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL

�‡. �˜�´�ª�„�¦�°�•�Â�¨�³�•�»�—BLADE�…�°�ŠFIRE DAMPER�Ä�®�v�Á�ž�}�œ�Á�®�¨�È�„�Â�Ÿ�u�œ�•�»�•�­�´�Š�„�³�­�¸(GALVANIZED
STEEL SHEET)�Á�•�°�¦�y16 USSG�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ�•�»�—BLADE�Ä�®�v�Á�ž�}�œ
MULTILEAVES BALDE�®�¦�º�°SINGLE BLADE�Â�¨�³�®�¦�º�°�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ�•�»�—FUSIBLE
LINK�„�Î�µ�®�œ�—�°�»�–�®�£�¼�¤�·�š�¸�É165oF (74oC)�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ

�Š. �„�µ�¦�˜�·�—�˜�´�Ê�ŠFIRE DAMPER�Ä�®�v�Á�ž�}�œ�Å�ž�Å�—�v�š�´�Ê�Š�Ä�œ�Â�œ�ª�˜�´�Ê�Š�Â�¨�³�Â�œ�ª�œ�°�œ �Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�¤�¸SERVICE
ACCESS DOOR�®�¦�º�°OPENNING�Á�¡�º�É�°�Ä�®�v�­�µ�¤�µ�¦�™�š�Î�µ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�Ž�u�°�¤�•�Î�µ�¦�»�Š�Å�—�v

�‹. �Ä�®�v�Ä�•�v�Á�ž�}�œ�Â�•�•BLADE OUT OF AIR STREAM
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-8.10RELIEF DAMPER

�„. �Ä�®�v�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�•�»�—�Â�Ÿ�u�œ�ž�¦�´�•�¨�¤�š�µ�Š�„�¨RELIEF DAMPER�Â�•�•�Ä�•�v�œ�Ê�Î�µ�®�œ�´�Š�™�u�ª�Š
(GRAVITY/BAROMETRIC TYPE)�Á�¡�º�É�°�„�µ�¦�‡�ª�•�‡�»�¤�‡�ª�µ�¤�—�´�œ�Â�˜�„�˜�u�µ�Š�¦�³�®�ª�u�µ�Š�•�´�œ�Å�—�®�¦�º�°�Ã�™�Š
�¨�·�¢�˜�y�Â�¨�³�Ä�œ�°�µ�‡�µ�¦�Å�¤�u�Ä�®�v�Á�„�·�œ90 Pa�•�´�É�ª�…�–�³

�…. �˜�´�ª�„�¦�°�•�Â�¨�³�•�»�—BLADE�…�°�Š�•�»�—�Â�Ÿ�u�œ�ž�¦�´�•�¨�¤�š�µ�Š�„�¨RELIEF DAMPER�Ä�®�v�Á�ž�}�œ�Â�Ÿ�u�œ�•�»�—
�­�´�Š�„�³�­�¸(GALVANIZED STEEL SHEET)�Á�•�°�¦�y16 USSG�®�¦�º�°�š�¸�É�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ �•�»�—
BLADE�Ä�®�v�Á�ž�}�œMULTI-LEAVES BLADE�®�¦�º�°SINGLE BLADE�®�¦�º�°�¡�·�‹�µ�¦�–�µ�Á�š�¸�¥�•�Á�š�u�µ

�‡. �‡�ª�µ�¤�Á�¦�È�ªSPOT VELOCITY�…�°�Š�•�»�—�ž�¦�´�•�¨�¤�š�µ�Š�„�¨RELIEF DAMPER�˜�v�°�Š�Å�¤�u�Á�„�·�œ1,500
FPM�®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª�Á�­�¦�È�‹

�Š. �„�µ�¦�˜�·�—�˜�´�Ê�ŠRELIEF DAMPER�Ä�®�v�Á�ž�}�œ�Å�ž�Ä�œ�Â�œ�ª�˜�´�Ê�Š �Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š
�Ÿ�¼�v�Ÿ�¨�·�˜

3-8.11RETURN AIR CHAMBER

�„. �Ä�®�v�‹�´�—�š�Î�µRETURN AIR CHAMBER�‡�¦�°�•�š�¸�É�•�»�—FAN COIL UNIT�š�¸�É�Â�…�ª�œ�°�¥�¼�u�£�µ�¥�Ä�œ� �q�µ
�Á�¡�—�µ�œ�Â�¨�³�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�Â�•�•RETURN  AIR CHAMBER�‹�³�˜�v�°�Š�¤�¸�…�œ�µ�—�‡�ª�µ�¤�„�ª�v�µ�Š�Â�¨�³
�¥�µ�ª�¡�°�Á�®�¤�µ�³�„�´�•�•�»�—FAN  COIL  UNIT�Á�¡�º�É�°�Ä�®�v�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�Â�¨�³�š�Î�µ�—�v�ª�¥�Â�Ÿ�u�œ
�Œ�œ�ª�œ�­�Î�µ�Á�¦�È�‹�¦�¼�žPID DUCT�š�´�Ê�Š 5 �—�v�µ�œ (�—�v�µ�œ�•�œ�Â�¨�³�—�v�µ�œ�…�v�µ�Š 4 �—�v�µ�œ) �¦�°�¥�˜�u�°�¦�³�®�ª�u�µ�Š�„�¨�u�°�Š
PLENUM�Â�¨�³� �q�µ�Â�•�•�‡�µ�œ�Ä�®�v�Ÿ�·�—�š�´�•�—�v�ª�¥�Œ�œ�ª�œELASTOMERIC CLOSED CELL�®�œ�µ1/2”
�„�ª�v�µ�Š�ž�¦�³�¤�µ�–4” �ž�l�—�š�´�•�¦�°�¥�˜�u�°�Ä�®�v�­�œ�·�š�Å�¤�u�¤�¸�¨�¤�¦�´�É�ªRETURN AIR CLEANER�Ä�®�vSUPPORT
HANGER�‹�µ�„�Á�¡�—�µ�œ�¡�º�Ê�œSLAB�—�v�µ�œ�•�œ�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š

�…. �¦�°�¥�˜�u�°�˜�³�Á�…�È�•�…�œ�µ�—�Ä�®�•�u �Ä�®�v�°�»�—�•�u�°�Š�ª�u�µ�Š, �¦�¼�¦�´�É�ª�˜�u�µ�Š�Ç �Ã�—�¥�¦�°�•�Ä�®�v�­�œ�·�š�—�v�ª�¥�Œ�œ�ª�œ�¥�µ�Š�—�Î�µ�®�œ�µ 9 �¤�¤.
�‡. �¦�°�¥�˜�u�°�˜�³�Á�…�È�•�…�œ�µ�—�Á�¨�È�„ �Ä�®�v�¥�µ�Â�œ�ª�—�v�ª�¥SILICONE�®�¦�º�°NONTOXIC AND NONFRAMABLE

ACRYLIC DUCT SEALANT�Ã�—�¥�¦�°�•�Ä�®�v�­�œ�·�š
�Š. �„�¦�–�¸RETURN AIR CHAMBER�š�¸�É�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Á�®�œ�º�°� �q�µ�®�v�°�Š�œ�Ê�Î�µ �Ä�®�vRETURN AIR CHAMBER

�Á�ž�}�œ�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�‹�³�˜�v�°�Š�¤�¸�…�œ�µ�—�‡�ª�µ�¤�„�ª�v�µ�Š�Â�¨�³�¥�µ�ª�¡�°�Á�®�¤�µ�³�„�´�•�•�»�—FAN  COIL
UNIT�‡�ª�µ�¤�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸�Å�¤�u�œ�v�°�¥�„�ª�u�µ#18�Ä�®�v�•�»�—�v�ª�¥�Œ�œ�ª�œCLOSED  CELL
RUBBER�®�œ�µ3/4"�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�Š�µ�œ�®�»�v�¤�Œ�œ�ª�œ�š�u�°�œ�Ê�Î�µ

3-8.12�°�»�ž�„�¦�–�y�„�¦�°�Š�°�µ�„�µ�«�Ä�œ�¦�³�•�•KITCHEN EXHAUST (Electrostatic Air Cleaner)

�„. �­�µ�¤�µ�¦�™�„�¦�°�Š�®�¦�º�°�—�´�„�‹�´�•�¨�³�°�°�Š�œ�Ê�Î�µ�¤�´�œ, �‡�ª�´�œ, � �»�p�œ�¨�³�°�°�Š, �Á�…�¤�u�µ�‡�ª�´�œ �Â�¨�³�„�¨�·�É�œ�Á�®�¤�È�œ�°�°�„�‹�µ�„�¦�³�•�•
Kitchen Exhaust

�…. �•�»�—�°�»�ž�„�¦�–�y�„�¦�°�Š�°�µ�„�µ�«�Ä�œ�¦�³�•�•Kitchen exhaust�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�­�u�ª�œpre/post filter,�­�u�ª�œ
�„�¦�°�Š�Â�¨�³�—�´�„�‹�´�•�¨�³�°�°�Š�œ�Ê�Î�µ�¤�´�œ(electronic cell),�•�»�—�—�¼�—�„�¨�·�É�œ(odor neutralizer/carbon module
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

0.02 kg./CFM)�Ã�—�¥�Â�˜�u�¨�³�­�u�ª�œ�­�µ�¤�µ�¦�™�ž�¦�³�„�°�•�Á�ž�}�œ�•�»�—�Á�—�¸�¥�ª�„�´�œ�°�¥�u�µ�Š�­�¤�•�¼�¦�–�y �®�¦�º�°�™�°�—�•�µ�Š�­�u�ª�œ
�Å�—�v�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦ �Á�¡�º�É�°�š�Î�µ�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Å�—�v�°�¥�u�µ�Š�­�³�—�ª�„

�‡. �¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�Á�ž�}�œ�Â�•�•Electrostatic Precipitator System�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Å�¤�u�œ�v�°�¥
�„�ª�u�µ 95% �˜�µ�¤�¤�µ�˜�¦�“�µ�œASHRAE 52.2-1999 (Method of Testing GeneralVentilation
Air-Cleaning Devices for Removal Efficiency by Particle Size)�®�¦�º�°�¤�µ�˜�¦�“�µ�œ�Á�š�¸�¥�•�Á�š�u�µ

�Š. �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL867 (Standard forElectrostatic Air Cleaner)�Â�¨�³�¤�µ�˜�¦�“�µ�œ
UL710 (Standard forExhaust Hoods for Commercial Cooking Equipment)

�‹. �„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�Ÿ�¼�v�Ÿ�¨�·�˜ �š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�¡�º�Ê�œ�š�¸�É�˜�·�—�˜�´�Ê�Š
�Â�¨�³�­�£�µ�ª�³�Â�ª�—�¨�v�°�¤ �°�¥�u�µ�Š�¨�³�Á�°�¸�¥�—   �Á�¡�º�É�°�Ä�®�v�°�»�ž�„�¦�–�y�š�Î�µ�Š�µ�œ�Å�—�v�°�¥�u�µ�Š�Á�˜�È�¤�ž�¦�³�­�·�š�›�·�£�µ�¡�°�»�ž�„�¦�–�y�„�¦�°�Š
�°�µ�„�µ�« �Ä�®�v�Á�¨�º�°�„�š�¸�É�‡�ª�µ�¤�Á�¦�È�ª�¨�¤�Å�®�¨�Ÿ�u�µ�œ�Å�¤�u�¤�µ�„�„�ª�u�µ 500 �¢�»�˜�˜�u�°�œ�µ�š�¸ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ
TECHNICAL SELECTION�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�¨�º�°�„�°�»�ž�„�¦�–�y�°�¥�u�µ�Š�¨�³�Á�°�¸�¥�—

3-8.13 �š�u�°�¨�¤�­�Î�µ�Á�¦�È�‹�¦�¼�ž�¡�¦�v�°�¤�Œ�œ�ª�œ(Pre-Insulated Duct, PID)

�Š�µ�œ�š�u�°�­�u�Š�¨�¤�š�¸�É�¦�³�•�»�Ä�®�v�Á�ž�}�œ�š�u�°�¨�¤�­�Î�µ�Á�¦�È�‹�¦�¼�žPID�Ä�®�v�¤�¸�‡�»�–�­�¤�•�´�˜�·�—�´�Š�œ�¸�Ê
1) �Â�Ÿ�u�œ�š�¸�É�Á�ž�}�œ�­�u�ª�œ�ž�¦�³�„�°�•�…�°�ŠPID�˜�v�°�Š�Á�ž�}�œ�Â�Ÿ�u�œ�š�¸�É�¤�¸�Œ�œ�ª�œ�­�Î�µ�Á�¦�È�‹�¦�¼�ž�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �¤�¸�Â�Ÿ�u�œ

Aluminum foil�Ÿ�·�ª�Á�¦�¸�¥�•�®�¦�º�°�¨�µ�¥�œ�¼�œ�®�œ�µ0.08 mm�ž�l�—�Ÿ�·�ª�Á�œ�º�Ê�°�Œ�œ�ª�œ�š�´�Ê�Š2�—�v�µ�œ�°�¥�u�µ�Š
�Â�…�È�Š�Â�¦�Š �Ã�—�¥�Å�¤�u�¤�¸�•�u�°�Š�ª�u�µ�Š�°�µ�„�µ�«�¦�³�®�ª�u�µ�Š�Œ�œ�ª�œ�Â�¨�³�Â�Ÿ�u�œ�ž�l�—�Ÿ�·�ª �…�œ�µ�—�š�u�°�¨�¤�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•�Ä�®�v
�Á�ž�}�œ�…�œ�µ�—�š�¸�É�ª�´�—�£�µ�¥�Ä�œ�š�u�°�¨�¤ �š�´�Ê�Š�œ�¸�Ê�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�u�Š�Á�°�„�­�µ�¦�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡�š�´�Ê�Š�®�¤�— �Â�­�—�Š
�‡�»�–�­�¤�•�´�˜�·�—�v�µ�œ�„�µ�¦�„�´�œ�‡�ª�µ�¤�¦�v�°�œ, �—�v�µ�œ�„�µ�¦�Å�¤�u�˜�·�—�Å�¢�Å�¤�u�¨�µ�¤�Å�¢, �‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�ª�´�­�—�», �„�µ�¦
�ž�¦�³�„�°�•�Â�¨�³�°�»�ž�„�¦�–�y, �Â�¨�³�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�˜�u�µ�Š�Ç �Ä�®�v�Ÿ�¼�v�°�°�„�Â�•�•�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�„�µ�¦�…�°
�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦

2) �Œ�œ�ª�œ�Á�ž�}�œ�¢�m�Ã�œ�¨�·�‡�Ã�¢�¤�•�œ�·�—�Â�…�È�ŠPhenolic�®�¦�º�°Polyisocyanurate (PIR)�•�œ�·�—�Ã�¢�¤�Â�…�È�Š �Å�¤�u�¤�¸
�­�µ�¦CFC, HCFC�Œ�œ�ª�œ�˜�v�°�Š�¤�¸�‡�ª�µ�¤�®�œ�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ20 mm,�‡�ª�µ�¤�®�œ�µ�Â�œ�u�œ�Å�¤�u�œ�v�°�¥�„�ª�u�µ
48 kg/m3,�‡�u�µ�­�´�¤�ž�¦�³�­�·�š�›�·�Í�„�µ�¦�œ�Î�µ�‡�ª�µ�¤�¦�v�°�œ�Å�¤�u�Á�„�·�œ 0.022- 0.026 W/m.K�š�¸�É25°C
(ASTM C518)�Ã�—�¥�˜�v�°�Š�Â�­�—�Š�Ä�•�¦�´�•�¦�°�Š�Ÿ�¨�„�µ�¦�š�—�­�°�•�‹�µ�„�­�™�µ�•�´�œ�š�¸�É�Á�•�º�É�°�™�º�°�Å�—�v

3) �Œ�œ�ª�œ�˜�v�°�Š�¤�¸�‡�»�–�­�¤�•�´�˜�·�Å�¤�u�˜�·�—�Å�¢�Â�¨�³�Å�¤�u�¨�µ�¤�Å�¢ �Ã�—�¥�Ÿ�u�µ�œ�„�µ�¦�š�—�­�°�•�Â�¨�³�¤�¸�Á�°�„�­�µ�¦�¦�´�•�¦�°�Š�‹�µ�„
�­�™�µ�•�´�œ�š�¸�É�Á�•�º�É�°�™�º�°�Å�—�v �—�´�Š�˜�u�°�Å�ž�œ�¸�Ê:

- Class 0�¤�µ�˜�¦�“�µ�œBS476: Part6, 7
- PVC Flange�š�´�Ê�Š�®�¤�—�˜�v�°�Š�Á�ž�}�œClass V0�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL94
- �°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç �š�¸�É�ž�¦�³�„�°�•�…�¹�Ê�œ�¦�¼�ž�š�u�°�¨�¤ �˜�v�°�Š�Á�ž�}�œ�ª�´�­�—�»�Å�¤�u�˜�·�—�Å�¢�Â�¨�³�Å�¤�u�¨�µ�¤�Å�¢

4) �„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�¨�³�Ä�•�v�°�»�ž�„�¦�–�y�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�u�µ�Š�Ç �°�µ�š�·
Flange, Joint,�„�v�µ�œ�Â�¨�³�Â�Ÿ�u�œ�Á�­�¦�·�¤�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š, �¤�»�¤�Á�­�¦�·�¤�Ã�¨�®�³�­�´�Š�„�³�­�¸�²�¨�²�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Â�Ÿ�u�œ
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PID�š�¸�É�œ�Î�µ�Á�­�œ�°�Á�š�u�µ�œ�´�Ê�œ

5) �Š�µ�œ�ž�¦�³�„�°�•�Â�¨�³�˜�·�—�˜�´�Ê�Š�š�u�°�­�u�Š�¨�¤�˜�v�°�Š�š�Î�µ�Ã�—�¥�Ÿ�¼�v�š�¸�É�Å�—�v�¦�´�•�„�µ�¦� �n�„�°�•�¦�¤�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—�Å�ª�v�Â�Ÿ�u�œ
PID�š�¸�É�œ�Î�µ�¤�µ�ž�¦�³�„�°�•�Á�ž�}�œ�š�u�°�¨�¤�‹�³�˜�v�°�Š�Á�ž�}�œ�Â�Ÿ�u�œ�Á�—�¸�¥�ª�„�´�œ�Ä�®�v�¤�¸�¦�°�¥�˜�u�°�œ�v�°�¥�š�¸�É�­�»�—�‹�µ�„�…�œ�µ�—�Â�Ÿ�u�œ
�¤�µ�˜�¦�“�µ�œ�…�œ�µ�—�ž�¦�³�¤�µ�–3.9- 4�Á�¤�˜�¦x1.2�Á�¤�˜�¦ �Ã�—�¥�Å�¤�u�œ�Î�µ�Â�Ÿ�u�œ�…�œ�µ�—�Á�¨�È�„�Ç �¤�µ�˜�u�°�„�´�œ
�Á�¡�º�É�°�Ä�®�v�¤�¸�…�œ�µ�—�¥�µ�ª�…�¹�Ê�œ�š�´�Ê�Š�œ�¸�Ê�Á�¡�º�É�°�Á�ž�}�œ�„�µ�¦�¨�—�„�µ�¦�¦�´�É�ª�Å�®�¨�Ã�—�¥�„�µ�¦�ž�¦�³�„�°�•�…�¹�Ê�œ�¦�¼�ž�Á�ž�}�œ�š�u�°�¨�¤�Ä�®�v
�Ä�•�v�¤�µ�˜�¦�“�µ�œSMAGNA�Á�ž�}�œ�Â�œ�ª�š�µ�Š �Ä�®�v�¤�¸�„�µ�¦Reinforced�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š�Á�•�u�œRod,�¤�¸
Splitter Damper, Guide Vanes�² �Á�•�u�œ�Á�—�¸�¥�ª�„�´�•�Š�µ�œ�š�u�°�Á�®�¨�È�„�­�´�Š�„�³�­�¸

6) �Š�µ�œ�š�u�°�¨�¤�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�¤�¸�„�µ�¦�¥�¹�—�Â�…�ª�œ�¦�°�Š�¦�´�•Support and Hanger�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š �„�¦�–�¸�š�¸�É�Œ�œ�ª�œ
�®�¦�º�°�Â�Ÿ�u�œ�Ÿ�·�ª�Á�­�¸�¥�®�µ�¥�„�u�°�œ�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�¨�¸�É�¥�œ�š�u�°�¨�¤�Ä�®�v�Ä�®�¤�u�Ä�®�v�°�¥�¼�u�Ä�œ
�­�£�µ�¡�­�¤�•�¼�¦�–�y�Á�š�u�µ�œ�´�Ê�œ
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3-9 FIRE DAMPER FIRE STOP�Â�¨�³FIRE BARRIER

3-9.1 �š�´�É�ª�Å�ž(GENERAL)

�„. �Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�ŠFIRE  DAMPER  FIRE  STOP�Â�¨�³FIREBARRIER�­�Î�µ�®�¦�´�•
�Š�µ�œ�š�u�°�œ�Ê�Î�µ�š�u�°�¨�¤�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�¸�É�Ÿ�u�µ�œ�Ÿ�œ�´�Š�„�´�œ�Å�¢�•�´�œ�Å�—�®�œ�¸�Å�¢PRESSURIZED SHAFT
�š�u�°�š�¸�É�Ÿ�u�µ�œ�¦�³�®�ª�u�µ�Š�•�´�Ê�œ�Ä�œ�Â�œ�ª�˜�´�Ê�Š�Â�¨�³�š�¸�É�°�º�É�œ�Ç�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—

�…. FIRE  DAMPER, FIRE  STOP�Â�¨�³FIRE  BARRIER�‹�³�˜�v�°�Š�Á�¨�º�°�„�š�¸�É�°�´�˜�¦�µ�š�œ�Å�¢�Å�¤�u�œ�v�°�¥
�„�ª�u�µ1.5�•�´�É�ª�Ã�¤�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL555�Â�¨�³UL555S

3-9.2 FIRE�®�¦�º�°SMOKE DAMPER

�„. FIRE�®�¦�º�°SMOKE  DAMPER�Ä�®�v�Á�¨�º�°�„�š�¸�É�°�´�˜�¦�µ�š�œ�Å�¢�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.5�•�´�É�ª�Ã�¤�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ
�…�°�ŠUL555�®�¦�º�°�Ä�•�v�Š�µ�œ�š�œ�Å�¢�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š

�…. FIRE�®�¦�º�°SMOKE   DAMPER�Ä�®�v�Á�ž�}�œ�Â�•�•MULTI-LEAVESBLADES�š�Î�µ�—�v�ª�¥
GALVANIZED STEEL SHEET�•�œ�·�—�®�œ�µBLADES�Ä�®�v�¤�¸�¨�´�„�¬�–�³�Á�ž�}�œ�Â�•�•AIR FOIL�®�¦�º�°
�Á�š�¸�¥�•�Á�š�u�µSEAL�š�¸�É�…�°�•BLADE�Ä�®�v�Á�ž�}�œSILICONE RUBBER�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ�°�°�„�Â�•�•�Ä�®�v�š�œ
�‡�ª�µ�¤�¦�v�°�œ�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ450oF�„�µ�¦�Á�‡�¨�º�É�°�œ�š�¸�É�Ä�®�v�Á�ž�}�œ�Å�—�v�š�´�Ê�Š�Â�•�•PARALLEL�Â�¨�³
OPPOSED

�‡. SMOKE  DAMPER�‹�³�˜�v�°�Š�š�—�­�°�•�˜�µ�¤�¤�µ�˜�¦�“�µ�œUL555S
�Š. �„�¦�–�¸�š�¸�É�˜�v�°�Š�˜�·�—�˜�´�Ê�ŠFIRE�®�¦�º�°SMOKE  DAMPER�š�¸�É�Ÿ�œ�´�Š�®�¦�º�°�¡�º�Ê�œ�Ä�®�v�Ä�•�vFIRE�®�¦�º�°SMOKE

DAMPER�¡�¦�v�°�¤SLEAVE

3-9.3 FIRE STOP�Â�¨�³FIRE BARRIER

FIRE STOP�Â�¨�³FIRE BARRIER�Ä�®�v�¤�¸�¤�µ�˜�¦�“�µ�œ�˜�µ�¤�š�¸�ÉUL�„�Î�µ�®�œ�—�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Ä�•�v�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š
�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É�Ÿ�¼�v�Ÿ�¨�·�˜�„�Î�µ�®�œ�—�Å�ª�v
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3-10 �¦�³�•�•�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«

3-10.1 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ
3-10.1.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Â�Ÿ�Š�Å�¢�¢�q�µ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«,

�°�»�ž�„�¦�–�y�˜�´�—�˜�°�œ�Â�¨�³�‡�ª�•�‡�»�¤�Å�¢�¢�q�µ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«
�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�­�µ�¥�Å�¢�Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�Â�¨�³�°�º�É�œ�Ç�­�Î�µ�®�¦�´�•�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•
�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Ä�®�v�‡�¦�•�™�v�ª�œ�˜�µ�¤�Â�•�•�Â�¨�³�…�v�°�„�Î�µ�®�œ�—

3-10.1.2 �Â�Ÿ�Š�Å�¢�¢�q�µ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�…�°�Š�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³
�¦�³�•�µ�¥�°�µ�„�µ�«�Â�˜�u�¨�³�Á�‡�¦�º�É�°�Š�Ä�®�v�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ�®�v�°�Š�Á�‡�¦�º�É�°�Š�®�¦�º�°�š�¸�É�¦�³�•�»�Ä�œ�Â�•�•

3-10.1.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�Å�¢�¢�q�µ�Å�—�v�‹�´�—�Á�˜�¦�¸�¥�¤�­�µ�¥�Å�¢�¢�q�µ�Â�¨�³�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�®�¨�´�„(MAIN
FEEDER)�­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�Å�ª�v�˜�µ�¤�˜�Î�µ�Â�®�œ�u�Š
�Ä�œ�Â�•�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Â�¨�³�˜�·�—�˜�´�Ê�Š�Â�Ÿ�Š�Å�¢�¢�q�µ
�‡�ª�•�‡�»�¤�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Á�•�u�œ�•�»�—A/C SWITCH BOARD
�­�µ�¥�Å�¢�¢�q�µ�Â�¨�³�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ�˜�u�°�‹�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�Å�¢�¢�q�µ�Å�ž�¥�´�Š�°�»�ž�„�¦�–�y�Ä�œ
�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«, �¦�³�•�•�‡�ª�•�‡�»�¤�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ

3-10.1.4 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�š�¸�É�¤�¸�…�œ�µ�—�š�Î�µ�‡�ª�µ�¤�Á�¥�È�œ�Á�„�·�œ�„�ª�u�µ60,000 BTU/HR�‹�³�˜�v�°�Š
�‹�´�—�Ä�®�v�¤�¸�Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤

3-10.1.5 �„�¦�–�¸�š�¸�É�˜�¼�v�Å�¢�¢�q�µ �˜�·�—�˜�´�Ê�Š�š�¸�É�š�¸�É�¤�¸�Ã�°�„�µ�­�œ�Ê�Î�µ�„�¦�³�Á�—�È�œ�Ä�­�u �Á�•�u�œ �®�v�°�Š�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ, �®�v�°�Š
CHILLER�®�¦�º�°�˜�·�—�˜�´�Ê�Š�£�µ�¥�œ�°�„�°�µ�‡�µ�¦ �‹�³�˜�v�°�Š�Á�ž�}�œ�˜�¼�v 2 �•�´�Ê�œ �¤�¸�ž�¦�³�˜�¼�„�¦�³�‹�„

3-10.2 �Â�Ÿ�Š�Å�¢�¢�q�µ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«(A/C SWITCH BOARD)
3-10.2.1 �Á�ž�}�œ�˜�¼�v�Ž�¹�É�Š�­�µ�¤�µ�¦�™�Ÿ�¨�·�˜�Â�¨�³�ž�¦�³�„�°�•�…�¹�Ê�œ�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«�Â�Ÿ�u�œ�Á�®�¨�È�„�š�¸�É�Ä�•�v�ž�¦�³�„�°�•

�Á�ž�}�œ�˜�´�ª�˜�¼�v�˜�v�°�Š�Á�ž�}�œ�Â�•�•STEEL SHEET�‡�ª�µ�¤�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„�Å�¤�u�œ�v�°�¥�„�ª�u�µ
1.6�¤�¤. �Ã�—�¥�¡�u�œ�­�¸�ž�q�°�Š�„�´�œ�­�œ�·�¤�„�u�°�œ�®�œ�¹�É�Š�•�´�Ê�œ�Â�¨�v�ª�‹�¹�Š�¡�u�œ�­�¸�š�´�•�£�µ�¥�œ�°�„�°�¸�„�­�°�Š�•�´�Ê�œ
�—�v�ª�¥�­�¸�Š�µ�•�v�µ�Š

3-10.2.2 �¨�´�„�¬�–�³�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�˜�¼�v�Ä�®�v�Ä�•�v�®�¨�´�„�ž�’�·�•�´�˜�·�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�ŠNEMA�Â�¨�³
NEC.�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�Ä�œ�„�µ�¦�ž�¦�³�„�°�•

3-10.2.3 �°�»�ž�„�¦�–�y�š�»�„�•�·�Ê�œ�š�¸�É�Ä�•�v�­�Î�µ�®�¦�´�•�˜�¼�v�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Å�—�v�¤�µ�˜�¦�“�µ�œ�…�°�Š
NEMA,UL�Â�¨�³IEC

3-10.2.4 BUS  BAR�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�Â�¨�³�¥�¹�—�Ä�®�v�Â�…�È�Š�Â�¦�Š�¤�¸�…�œ�µ�—DIMENSION
�…�°�ŠBUS  BARS�Å�¤�u�Á�¨�È�„�„�ª�u�µ1,000  AMPACITY�˜�u�°�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�…�°�Š
�š�°�Š�Â�—�Š�®�œ�¹�É�Š�˜�µ�¦�µ�Š�œ�·�Ê�ª�¤�A̧MPACITY�Å�¤�u�œ�v�°�¥�„�ª�u�µ125 %�…�°�Š
�‡�u�µ�„�¦�³�Â�­FULL LOAD�š�´�Ê�Š�®�¤�—�®�v�µ�¤�¤�·�Ä�®�v�¨�—�…�œ�µ�—�•�u�ª�Š�Ä�—�•�u�ª�Š�®�œ�¹�É�Š
�˜�¨�°�—�‡�ª�µ�¤�¥�µ�ª�…�°�ŠMAIN BUS BAR

3-10.2.5 CIRCUIT BREAKER�Ä�®�v�Ä�•�vMOLDED CASE CIRCUIT BREAKER
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
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�¦�»�u�œROTARY�Â�¨�³�¤�¸HANDLE LOCK�Ž�¹�É�Š�­�µ�¤�µ�¦�™LOCK�—�v�ª�¥�„�»�•�Â�‹�Å�—�v
3-10.2.6 �…�œ�µ�—INTERRUPTING RATING�…�°�ŠCIRCUIT BREAKER�Ä�®�v�Á�ž�}�œ�Å�ž

�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�Â�•�•�¦�³�•�•�Å�¢�¢�q�µ
3-10.2.7     �Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�…�°�Š�°�»�ž�„�¦�–�y�ž�¦�³�„�°�•�—�v�ª�¥STARTER�¡�¦�v�°�¤OVERLOAD,

PUSH BUTTON ON�Â�¨�³OFF, PILOT LAMP�Â�¨�³�°�º�É�œ�Ç�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�¤�¸
�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•

3-10.2.8 �Ä�®�v�¤�¸�ž�q�µ�¥�•�º�É�°�Â�­�—�Š�®�¤�µ�¥�Á�¨�…�…�°�Š�°�»�ž�„�¦�–�y�Â�¨�³�®�¤�µ�¥�Á�¨�…�…�°�Š�Â�Ÿ�Š�‡�ª�•�‡�»�¤�š�¸�É
�Â�Ÿ�Š�Å�¢�¢�q�µ

3-10.3 �Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�…�°�Š�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«(A/C CONTROL SWITCH BOARD)
3-10.3.1 �Á�ž�}�œ�˜�¼�v�Ž�¹�É�Š�­�µ�¤�µ�¦�™�Ÿ�¨�·�˜�Â�¨�³�ž�¦�³�„�°�•�…�¹�Ê�œ�£�µ�¥�Ä�œ�ž�¦�³�Á�š�«�Ä�•�v�Â�Ÿ�u�œ�Á�®�¨�È�„�Â�•�•

STEEL SHEET�‡�ª�µ�¤�®�œ�µ�…�°�Š�Â�Ÿ�u�œ�Á�®�¨�È�„�Å�¤�u�œ�v�°�¥�„�ª�u�µ1.6�¤�¤. �…�¹�Ê�œ�Å�ž�¡�u�œ�­�¸
�„�´�œ�­�œ�·�¤�®�œ�¹�É�Š�•�´�Ê�œ�„�u�°�œ�¡�u�œ�­�¸�š�´�•�£�µ�¥�œ�°�„�°�¸�„�­�°�Š�•�´�Ê�œ�—�v�ª�¥�­�¸�Š�µ�•�v�µ�Š

3-10.3.2 �¨�´�„�¬�–�³�Ã�‡�¦�Š�­�¦�v�µ�Š�…�°�Š�˜�¼�v�Ä�®�v�™�º�°�®�¨�´�„�ž�’�·�•�´�˜�·�˜�µ�¤�¤�µ�˜�¦�“�µ�œNEMA�Â�¨�³
NEC.�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�Ä�œ�„�µ�¦�ž�¦�³�„�°�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�®�v�—�¼�˜�¼�vMDB�¦�³�•�•�Å�¢�¢�q�µ

3-10.3.3 �°�»�ž�„�¦�–�y�Å�¢�¢�q�µ�š�¸�É�Ä�•�v�Ä�®�v�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�š�¸�É�Å�—�v�¤�µ�˜�¦�“�µ�œ�…�°�ŠNEMA, UL�Â�¨�³
ASA

3-10.3.4 �Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�…�°�Š�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�ž�¦�³�„�°�•�—�v�ª�¥STARTER�¡�¦�v�°�¤
OVERLOAD, PUSH BUTTON ON�Â�¨�³OFF, PILOT  LAMP�Â�¨�³�°�º�É�œ�Ç
�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�¤�¸�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•

3-10.3.5 �Ä�®�v�¤�¸�ž�q�µ�¥�•�º�É�°�Â�­�—�Š�®�¤�µ�¥�Á�¨�…�…�°�Š�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Â�˜�u�¨�³
�•�»�—�š�¸�É�Â�Ÿ�Š�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤

3-10.4 �¤�°�Á�˜�°�¦�y(MOTOR)

3-10.4.1 �š�´�É�ª�Å�ž(GENERAL)

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�¤�°�Á�˜�°�¦�y�š�»�„�˜�´�ª�š�¸�É�Ä�•�v�„�´�•�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«
�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�Â�•�•�¤�°�Á�˜�°�¦�y�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�Ä�•�v�Š�µ�œ�˜�¨�°�—�Á�ª�¨�µ(CONTINUOUS DUTY)
�š�¸�ÉFULL LOAD�Å�—�v�…�–�³�š�¸�É�Ä�•�v�Š�µ�œ�°�»�–�®�£�¼�¤�·�…�°�Š�¤�°�Á�˜�°�¦�y�‹�³�­�¼�Š�…�¹�Ê�œ(TEMPERATURE RISE)
�Å�¤�u�Á�„�·�œ40�°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­�Â�¨�³�‹�³�˜�v�°�Š�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ50% OVERLOAD�Å�—�v�•�´�É�ª�‡�¦�µ�ª�Ã�—�¥
�¤�°�Á�˜�°�¦�y�Å�¤�uOVERHEAT�Â�¨�³�Å�¤�u�š�Î�µ�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�¤�°�Á�˜�°�¦�y�…�œ�µ�—�˜�´�Ê�Š�Â�˜�u0.75 Hp.
�…�¹�Ê�œ�Å�ž�‹�³�˜�v�°�Š�Á�ž�}�œ�Â�•�•3PHASE, 380V., 50HZ�Á�ª�v�œ�¦�³�•�»�Ä�®�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�¤�°�Á�˜�°�¦�y�…�œ�µ�—
�Á�¨�È�„�„�ª�u�µ0.75 Hp.�¨�Š�¤�µ�‹�³�˜�v�°�Š�Á�ž�}�œ�Â�•�•1 PHASE, 220V, 50HZ�Á�ª�v�œ�¦�³�•�»�Ä�®�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ
�¤�°�Á�˜�°�¦�y�š�¸�É�Ä�•�v�Š�µ�œ�Ä�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�­�¤�—�»�¨�¥�y�°�¥�u�µ�Š�—�¸ �Á�¡�º�É�°
�Å�¤�u�Ä�®�v�Á�„�·�—�Á�­�¸�¥�Š�—�´�Š�…�–�³�Ä�•�v�Š�µ�œ�‡�ª�µ�¤�—�´�Š�…�°�Š�Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Á�„�·�œ�„�ª�u�µ�¦�³�—�´�•�š�¸�É
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¥�°�¤�¦�´�•�Å�—�v�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Â�„�v�Å�…�‹�œ�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�Å�—�v �Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥
�˜�u�µ�Š�Ç�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�®�¤�—

3-10.4.2 MOTOR STARTER AND OVERLOAD PROTECTION
3-10.4.2.1MOTOR�š�»�„�˜�´�ª�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥COMBINATION MAGNETIC

STARTER WITH CIRCUIT BREAKER
3-10.4.2.2OVERLOAD PROTECTION�š�¸�É�Ä�•�v�˜�v�°�Š�¤�¸�…�œ�µ�—�Å�¤�u�Á�„�·�œ115-125%�…�°�Š

FULL LOAD CURRENT�…�°�ŠMOTOR�œ�´�Ê�œ�Ç�®�¦�º�°�š�¸�É�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�œ�³�œ�Î�µ
3-10.4.2.3MOTOR�…�œ�µ�—�˜�É�Î�µ�„�ª�u�µ7.5 Hp.�¨�Š�¤�µ�Ä�®�v�Ä�•�v�Â�•�•DIRECT-ON-LINE�Á�ª�v�œ�Â�˜�u

�¦�³�•�»�Ä�®�v�Á�ž�}�œ�Â�•�•�°�º�É�œ
3-10.4.2.4MOTOR�…�œ�µ�—�˜�´�Ê�Š�Â�˜�u7.5 Hp.�…�¹�Ê�œ�Å�ž �Ä�®�v�Ä�•�vSTARTER�Â�•�•STAR

DELTA�Á�ª�v�œ�Â�˜�u�¦�³�•�»�Ä�®�v�Á�ž�}�œ�Â�•�•�°�º�É�œ
3-10.4.2.5 STARTER�š�»�„�˜�´ �ª�˜�v�°�Š�Å�—�v�…�œ�µ�—�˜�µ�¤NEMA SIZE,�¤�µ�˜ � ¦�“�µ�œUL�®�¦�º�°

�¡�·�‹�µ�¦�–�µ�Á�¨�º�°�„�Ä�•�v�ª�´�­�—�» �°�»�ž�„�¦�–�y �˜�µ�¤�¤�µ�˜�¦�“�µ�œ�¥�»�Ã�¦�ž (IEC STANDARD)�Å�—�v
�Â�˜�u�‹�³�˜�v�°�Š�Á�š�¸�¥�•�…�œ�µ�—�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œNEMA SIZE�Â�¨�³�‹�³�˜�v�°�Š�Á�ž�}�œ
�Â�•�•HEAVY DUTY�Ã�—�¥�ž�¦�³�­�·�š�›�·�£�µ�¡�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œIEC

3-10.4.2.6 MOTOR�š�¸�É�Ä�•�v�Ä�œ�Á�‡�¦�º�É�°�Š�­�u�Š�¨�¤�Á�¥�È�œ, �Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�Á�¥�È�œ, �Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�®�¨�u�°�Á�¥�È�œ,
�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«�š�»�„�•�»�—�š�¸�É�¤�¸�…�œ�µ�—�¤�µ�„�„�ª�u�µ 0.75kW�Ä�®�v�Á�ž�}�œMOTOR
�ž�¦�³�­�·�š�›�·�£�µ�¡�­�¼�Š (�¥�„�Á�ª�v�œMOTOR�š�¸�É�Ä�•�v�„�´�•�¡�´�—�¨�¤�°�´�—�°�µ�„�µ�«, �¡�´�—�¨�¤�¦�³�•�µ�¥
�‡�ª�´�œ�Å�¢)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-10.4.3 �‡�u�µ�ž�¦�³�­�·�š�›�·�£�µ�¡�…�°�Š�¤�°�Á�˜�°�¦�y�ž�¦�³�­�·�š�›�·�£�µ�¡�­�¼�Š�˜�v�°�Š�¤�¸�‡�u�µ�Å�¤�u�œ�v�°�¥�„�ª�u�µ�‡�u�µ�š�¸�É�¦�³�•�»�Ä�œ�˜�µ�¦�µ�Š

�¤�°�Á�˜�°�¦�y�•�œ�·�—�®�»�v�¤�ž�l�— (Enclosed Motor)380V50Hz

�…�œ�µ�—�…�°�Š
�ž�¦�³�­�·�š�›�·�£�µ�¡�ž�„�˜�· (%) �…�°�Š�¤�°�Á�˜�°�¦�y�ž�¦�³�­�·�š�›�·�£�µ�¡�­�¼�Š

�ž�¦�³�­�·�š�›�·�£�µ�¡�ž�„�˜�·

�¤�°�Á�˜�°�¦�y �•�œ�·�—�®�»�v�¤�ž�l�—�š�¸�É�Á�˜�È�¤�£�µ�¦�³�¡�·�„�´�— (FullLoad) �…�°�Š�¤�°�Á�˜�°�¦�y
(�„�·�Ã�¨�ª�´�˜�˜�y) �•�œ�·�—2�…�´�Ê�ª�•�œ�·�—4�…�´�Ê�ª�•�œ�·�—6�…�´�Ê�ª�•�œ�·�—8�…�´�Ê�ª �›�¦�¦�¤�—�µ (%)

3,000 RPM 1,500 RPM 1,000 RPM 1,000 RPM
0.75 75.5 82.5 80 71

1.1 82.5 84 85.5 75.2 75

1.5 84 84 86.5 77.0 77

2.2 85.5 87.5 87.5 82.5 80

3.7 87.5 87.5 87.5 84.0 82

5.5 88.5 89.5 89.5 85.5 84.5

7.5 89.5 89.5 89.5 85.5 85.6

11 90.2 91 90.2 88.5 87.4

15 90.2 91 90.2 88.5 88.3

18.5 91 92.4 91.7 89.5 88.9

22 91 92.4 91.7 89.5 89.8

30 91.7 93 93 91.0 90.4

37 92.4 93 93 91.0 91

45 93 93.6 93.6 91.0 91.5

55 93 94.1 93.6 91.7 92

75 93.6 94.5 94.1 93.0 92

90 94.5 94.5 94.1 93.0 92.2

110 94.5 95 95 93.0 92.8
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-10.5 �¦�³�•�•�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢(CONDUIT SYSTEM)
3-10.5.1 �š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�»�„�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�¦�³�•�•�Å�¢�¢�q�µ�œ�¸�Ê�¤�¸�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Å�¤�u�Á�¨�È�„�„�ª�u�µ�‡�¦�¹�É�Š�œ�·�Ê�ª
3-10.5.2 �Á�ª�v�œ�Â�˜�u�‹�³�¦�³�•�»�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ �š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Ž�¹�É�Š� �{�Š�Ä�œ�‡�°�œ�„�¦�¸�˜�Ä�œ�¡�º�Ê�œ(FLOOR- SLAB)�Â�¨�³�š�¸�É

�˜�·�—�˜�´�Ê�Š�Ä�œ�š�¸�É�Â�‹�v�Š �®�¦�º�°�Ä�œ�­�™�µ�œ�š�¸�É�Ç �‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�¤�¸�¦�³�•�•�„�´�œ�œ�Ê�Î�µ�˜�v�°�Š�Ä�•�v�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�•�œ�·�—
INTERMEDIATE METALLIC CONDUIT(IMC)

3-10.5.3 �Á�ª�v�œ�Â�˜�u�‹�³�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Ž�¹�É�Š�Â�°�•�Å�ª�v�Ä�œ� �q�µ�Á�¡�—�µ�œ�®�¦�º�°�Ä�œ� �µ
�Ÿ�œ�´�Š�š�¸�É�Å�¤�u�Å�—�v�Á�š�—�v�ª�¥�‡�°�œ�„�¦�¸�˜�Ä�®�v�Ä�•�v�š�u�°ELECTRIC METALLIC TUBING
(EMT)�Å�—�v

3-10.5.4 �Á�ª�v�œ�Â�˜�u�‹�³�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�„�µ�¦�˜�u�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Á�…�v�µ�„�´�•�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�‹�´�„�¦�˜�u�µ�Š�Ç
�š�¸�É�¤�¸�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Ä�®�v�Ä�•�vFLEXIBLE CONDUIT�‡�ª�µ�¤�¥�µ�ª�Å�¤�u�˜�É�Î�µ�„�ª�u�µ1�¢�»�˜�Â�˜�u
�Å�¤�u�Á�„�·�œ3�¢�»�˜�Á�ž�}�œ�•�u�ª�Š�­�»�—�š�v�µ�¥�Á�­�¤�°�Å�ž

3-10.5.5 FLEXIBLE CONDUIT�‹�³�˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�„�´�œ�œ�Ê�Î�µ�Å�—�v�™�v�µ�°�¥�¼�u�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�¤�¸�‡�ª�µ�¤�•�º�Ê�œ�­�¼�Š
�®�¦�º�°�¤�¸�Ã�°�„�µ�­�™�¼�„�œ�Ê�Î�µ

3-10.5.6 �„�µ�¦�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�˜�v�°�Š�¦�³�ª�´�Š�¤�·�Ä�®�v�š�u�°�•�Î�µ�¦�»�—�Â�¨�³�‹�³�˜�v�°�Š�Å�¤�u�Á�ž�}�œ�Ÿ�¨�Ä�®�v�Á�­�v�œ�Ÿ�u�µ
�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�Ä�œ�…�°�Š�š�u�°�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Å�ž�¦�´�«�¤�¸�„�µ�¦�Ã�‡�v�Š�Š�°�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�„�‘�…�°�Š
NEC.�Á�‡�¦�º�É�°�Š�¤�º�°�š�¸�É  �Ä�•�v�Ä�œ�„�µ�¦�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�Á�‡�¦�º�É�°�Š�¤�º�°�Ž�¹�É�Š�­�¦�v�µ�Š�…�¹�Ê�œ�Á�¡�º�É�°�Ä�•�v
�ž�’�·�•�´�˜�·�Š�µ�œ�œ�¸�Ê�Ã�—�¥�Á�Œ�¡�µ�³�®�v�µ�¤�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�…�œ�µ�—�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š3�œ�·�Ê�ª�®�¦�º�°
�¤�µ�„�„�ª�u�µ�Ä�œ�„�¦�–�¸�—�´�Š�„�¨�u�µ�ª�Ä�®�v�Ä�•�vCAST-IRON ANGLE-BENDS�Â�¨�³FITTINGS

3-10.5.7 �®�v�µ�¤�Š�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Á�„�·�œ2�‡�¦�´�Ê�Š�Ä�œ�Â�˜�u�¨�³�•�u�ª�Š�¦�³�®�ª�u�µ�ŠOUTLET, JUNCTION �®�¦�º�°
PULL BOXES�®�µ�„�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�š�Î�µ�Á�•�u�œ�œ�´�Ê�œ�˜�v�°�Š�Ä�­�uJUNCTION BOX�®�¦�º�°�‡�°�œ�—�¼�Á�¨�È�š�Á�¡�·�É�¤�‹�µ�„�š�¸�É
�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�Â�•�•

3-10.5.8 �˜�·�—�˜�´�Ê�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Ã�—�¥�Ä�®�v�¤�¸�¦�°�¥�˜�u�°�œ�v�°�¥�š�¸�É�­�»�—�Á�¤�º�É�°�‹�³�˜�u�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Â�•�•IMC
�Ä�®�v�Ä�•�vCOUPLINGS�®�¦�º�°FITTINGS�•�œ�·�—�Á�„�¨�¸�¥�ª�Ä�•�vRED LEAD�®�¦�º�°�ª�´�­�—�»�š�Î�µ�Á�„�¨�¸�¥�ª�˜�´�ª�Ÿ�¼�v�Á�¡�º�É�°
�„�´�œ�œ�Ê�Î�µ�š�¸�É�¤�¸ELECTRICAL CONTINUITY�„�µ�¦�˜�u�°�˜�v�°�Š�Ä�®�v�ž�¨�µ�¥�š�u�°�Â�˜�u�¨�³�…�v�µ�Š�•�œ
�„�´�œ�Â�œ�• �­�œ�·�š�Â�¨�³�˜�v�°�Š�˜�³�Å�•�®�¦�º�°� �œ�ž�¨�µ�¥�š�u�°�Ä�®�v�Á�¦�¸�¥�•�Á�­�¸�¥�„�u�°�œ

3-10.5.9 �˜�u�°�š�u�°EMT�—�v�ª�¥COUPLING�Â�¨�³CONNECTOR�Â�•�•"RAINTIGHT"�Á�Œ�¡�µ�³�•�¦�·�Á�ª�–
�¡�º�Ê�œTOPPING,�Ÿ�œ�´�Š�Â�¨�³�Á�­�µ�Á�°�È�œ

3-10.5.10 �‡�ª�µ�¤�Ã�‡�v�Š�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢(�Ž�¹�É�Š�˜�·�—�˜�´�Ê�Š�£�µ�¥�œ�°�„�®�¦�º�°�š�¸�É�Ž�u�°�œ�°�¥�¼�u�Ä�œ� �q�µ�Á�¡�—�µ�œ�š�¸�É
�­�µ�¤�µ�¦�™�Á�ž�l�—�Ž�u�°�¤�Å�—�v�®�¦�º�°� �µ�Ÿ�œ�´�Š�š�¸�É�Å�¤�u�Å�—�v�Á�š�—�v�ª�¥�‡�°�œ�„�¦�¸�˜) �š�¸�É�®�´�„�¤�µ�„�Ç �‹�³�˜�v�°�Š�Ä�•�v
�‡�°�œ�—�¼�Á�¨�È�š(CONDULET)

3-10.5.11 �˜�v�°�Š�¥�¹�—�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Á�…�v�µ�„�´�•BOXES�˜�u�µ�Š�Ç�Â�¨�³PANEL BOARD�Ã�—�¥�Ä�•�vLOCK  NUT 2
�˜�´�ª�¡�¦�v�°�¤�—�v�ª�¥BUSHING�™�v�µ�¦�¼KNOCK OUT�Ä�®�•�u�„�ª�u�µ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�‹�³�˜�v�°�Š�Ä�•�v
REDUCING WASHER�Á�¡�º�É�°�Å�¤�u�Ä�®�v�¤�¸�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�š�u�°�Â�¨�³� �µ�…�°�ŠBOXES�²�¨�²�­�u�ª�œ�¦�¼�ª�u�µ�Š�š�¸�É
�Å�¤�u�Å�—�v�Ä�•�v�Š�µ�œ�Ä�®�v�ž�l�—�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-10.5.12 �„�µ�¦�˜�u�°�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�»�„�•�œ�·�— �Ä�®�v�˜�¦�ª�‹�—�¼�ª�u�µ�…�v�°�˜�u�°�¤�¸ELECTRICAL CONTINUITY�°�¥�u�µ�Š�—�¸
�š�´�Ê�Š�œ�¸�Ê�Á�¡�¦�µ�³�˜�v�°�Š�„�µ�¦�Ä�•�v�¦�³�•�•�¦�v�°�¥�­�µ�¥�Å�¢�Á�ž�}�œGROUND-PATH�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�…�°�Š�°�µ�‡�µ�¦

3-10.5.13 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�—�¼�°�¥�u�µ�Š�¦�°�•�‡�°�•�ª�u�µ�„�µ�¦�˜�u�°�Á�•�º�É�°�¤FLEXIBLE CONDUIT�Â�¨�³�š�u�°FLEXIBLE
CONDUIT�Á�°�Š�¤�ȨLECTRICAL CONTINUITY�°�¥�u�µ�Š�—�¸�Ã�—�¥�˜�¨�°�—�¤�·�Œ�³�œ�´�Ê�œ�‹�³�˜�v�°�Š�¦�v�°�¥�­�µ�¥
�—�·�œ�®�»�v�¤�Œ�œ�ª�œ�Â�•�•�Á�—�¸�¥�ª�„�´�•�…�°�ŠPHASE WIRE�Â�¨�³�¤�¸�…�œ�µ�— �Á�š�u�µ�„�´�•PHASE WIRE

3-10.5.14 �„�µ�¦� �{�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Ä�œ�—�·�œ�˜�v�°�Š�®�»�v�¤�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�—�v�ª�¥�‡�°�œ�„�¦�¸�˜�®�œ�µ�°�¥�u�µ�Š�œ�v�°�¥2"�Ã�—�¥�¦�°�•�š�u�°
3-10.5.15 �š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�»�„�Â�•�•�˜�v�°�Š�™�¼�„�¥�¹�—�®�¦�º�°�˜�¦�¹�Š�Å�ª�v�°�¥�u�µ�Š�Â�…�È�Š�Â�¦�Š �š�»�„�¦�³�¥�³�Å�¤�u�Á�„�·�œ10�¢�»�˜�Â�¨�³�Å�¤�u�Á�„�·�œ

1�¢�»�˜�‹�µ�„BOXES�®�¦�º�°PANEL BOARD�Ã�—�¥�°�»�ž�„�¦�–�y�Ž�¹�É�Š�­�¦�v�µ�Š�…�¹�Ê�œ�Á�¡�º�É�°�š�Î�µ�®�œ�v�µ�š�¸�É�œ�¸�Ê
�Ã�—�¥�Á�Œ�¡�µ�³�Â�¨�³/�®�¦�º�°�Ã�—�¥�ª�·�›�¸�Ž�¹�É�Š�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦

3-10.5.16 �š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�¸�É�Á�—�·�œ�Ž�u�°�œ�°�¥�¼�u�•�œ� �q�µ�Á�¡�—�µ�œ�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Â�¨�³�¥�¹�—�Â�œ�•�°�¥�¼�u�Ä�œ�¡�º�Ê�œSLAB�®�v�µ�¤�Á�—�·�œ
�Ã�—�¥�ª�µ�Š�°�¥�¼�u�•�œ� �q�µ�Á�¡�—�µ�œ�®�¦�º�°�®�v�°�¥�°�¥�¼�u�„�´�•�¡�º�Ê�œSLAB

3-10.5.17 �Á�¤�º�É�°�ª�µ�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Á�­�¦�È�‹�Â�˜�u�¥�´�Š�ž�’�·�•�´�˜�·�Š�µ�œ�…�´�Ê�œ�˜�u�°�Å�ž�„�´�•�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�œ�´�Ê�œ�Å�¤�u�Å�—�v�Ä�®�v�Á�‡�¨�º�°�•�­�u�ª�œ
�…�°�Š�š�u�°�š�¸�É�Å�—�v�˜�w�µ�ž�Á�„�¨�¸�¥�ª�Å�ª�v�—�v�ª�¥�­�¸ENAMEL�Á�¡�º�É�°�„�´�œ�­�œ�·�¤�Â�¨�³�ž�l�—�ž�µ�„�š�u�°�—�v�ª�¥�ž�¨�´�Ë�„�®�¦�º�°� �µ�Á�„�¨�¸�¥�ª
�Ä�®�v�¤�·�—�•�·�—

3-10.5.18 �Ä�®�v�Ä�•�v�š�u�°IMC�•�¦�·�Á�ª�–�š�¸�É�Á�ž�}�œHAZARDOUS LOCATION
3-10.5.19 �…�œ�µ�—�…�°�Š�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�¸�É�Ä�•�v�‹�³�˜�v�°�Š�¤�¸�­�µ�¥�Å�¢�‡�·�—�˜�µ�¤�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�Â�¨�v�ª�Å�¤�u�Á�„�·�œ40%�…�°�Š

�¡�º�Ê�œ�š�¸�É�®�œ�v�µ�˜�´�—�š�u�°(�Ä�œ�„�¦�–�¸�­�µ�¥4�Á�­�v�œ�…�¹�Ê�œ�Å�ž)

3-10.6 �­�µ�¥�Å�¢(CONDUCTOR)

3-10.6.1 �­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�­�µ�¥�š�°�Š�Â�—�Š�Â�¨�³�˜�v�°�Š�¤�¸�­�u�ª�œ�Ÿ�­�¤�š�¸�É�¤�¸�š�°�Š�Â�—�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ98%
3-10.6.2 �­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�…�°�Š�¤.�°.�„. 11-2553
3-10.6.3 �­�µ�¥�Å�¢�˜�v�°�Š�Á�ž�}�œ�­�µ�¥�Á�—�¸�É�¥�ª(SINGLE CONDUCTOR)�¤�¸�Œ�œ�ª�œ�®�»�v�¤�˜�µ�¤�š�¸�É�„�Î�µ�®�œ�—�…�œ�µ�—�Å�ª�v

�Ä�œLOAD SCHEDULE�Œ�œ�ª�œ�˜�v�°�Š�š�œ�Â�¦�Š�—�´�œ�Å�¢�¢�q�µ�Å�¤�u�˜�É�Î�µ�„�ª�u�µ750V
3-10.6.4 �®�v�µ�¤�Ä�•�v�­�µ�¥�Å�¢�Á�¨�È�„�„�ª�u�µ�…�œ�µ�—2.5 mm2 �¥�„�Á�ª�v�œ�­�µ�¥CONTROL�Ä�®�v�Ä�•�v�˜�µ�¤�‡�ª�µ�¤�Á�®�¤�µ�³�­�¤
3-10.6.5 �®�µ�„�¤�·�Å�—�v�„�Î�µ�®�œ�—�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�…�œ�µ�—�­�µ�¥�Å�¢�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�…�œ�µ�—mm2 �Â�¨�³�Á�ž�}�œ�•�œ�·�—

IEC01�š�´�Ê�Š�®�¤�—
3-10.6.6 �­�µ�¥�Å�¢�‹�³�˜�v�°�Š�Á�ž�}�œ�Á�­�v�œ�Á�—�¸�¥�ª�˜�¨�°�—�Ã�—�¥�Å�¤�u�¤�¸�„�µ�¦�˜�´�—�˜�u�°�¦�³�®�ª�u�µ�Š�Â�Ÿ�Š�Å�¢(PANEL BOARD)

�‹�œ�™�¹�ŠOUTLET�®�¦�º�°�¦�³�®�ª�u�µ�ŠOUTLET�®�¦�º�°SWITCH BOARD�™�¹�Š�Â�Ÿ�Š�Å�¢�„�µ�¦�˜�´�—�˜�u�°
�­�µ�¥(SPLICING)�­�Î�µ�®�¦�´�•BRANCH CIRCUIT�Ä�®�v�„�¦�³�š�Î�µ�Å�—�v�˜�u�°�Á�¤�º�É�°�‹�Î�µ�Á�ž�}�œ�‹�¦�·�Š�Ç�Â�¨�³�˜�v�°�Š
�˜�´�—�˜�u�°�Á�Œ�¡�µ�³�Ä�œJUNCTION�®�¦�º�°OUTLET BOX�Ž�¹�É�Š�°�¥�¼�u�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�­�µ�¤�µ�¦�™�Á�…�v�µ�Å�ž�˜�¦�ª�‹
�Â�¨�³/�®�¦�º�°�Ž�u�°�¤�•�Î�µ�¦�»�Š�Å�—�v�Ã�—�¥�Š�u�µ�¥�Á�š�u�µ�œ�´�Ê�œ

3-10.6.7 �Ä�®�v�Ä�•�v�Á�Œ�¡�µ�³�š�¸�É�˜�u�°�­�µ�¥�Â�•�•COMPRESSION,  BOLT�®�¦�º�°SCREW TYPE�®�¦�º�°WIRE
NUT�Á�š�u�µ�œ�´�Ê�œ  �®�v�µ�¤�Ä�•�v�š�¸�É�˜�u�°�­�µ�¥�Â�•�•TWISTED WIRE SPLICE�®�v�µ�¤�˜�u�°�­�µ�¥�Å�¢�Á�„�·�œ4�Á�­�v�œ
�– �Â�˜�u�¨�³�‹�»�—�š�¸�É�˜�u�°�­�µ�¥  �„�µ�¦�˜�u�°�ž�¨�µ�¥�­�µ�¥�Ä�®�v�Ä�•�vSOLDERLESS LUG

3-10.6.8 �®�v�µ�¤�Ä�•�v�„�µ�¦�•�´�—�„�¦�¸�Ä�œ�„�µ�¦�˜�u�°�­�µ�¥�Å�¢
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-10.6.9 �Ä�®�v�Ä�•�vLUBRICANT�•�œ�·�—�š�¸�É�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�Ä�œ�„�µ�¦�—�¹�Š�­�µ�¥
3-10.6.10 �˜�v�°�Š�Ä�•�v�­�¸�Á�ž�}�œ�¦�®�´�­(COLOR-CODING)�Ä�œ�„�µ�¦�Á�—�·�œ�­�µ�¥�Å�¢�Ã�—�¥�Ä�•���v�Á�¢�­A�­�¸�œ�Ê�Î�µ�˜�µ�¨   �Á�¢�­B

�­�¸�—�Î�µ�Â�¨�³�Á�¢�­C�­�¸�Á�š�µ�­�Î�µ�®�¦�´�•�­�µ�¥PHASE (HOT)�š�´�Ê�Š�­�µ�¤ �Ä�•�v�­�¸�¢�q�µ�­�Î�µ�®�¦�´�•�­�µ�¥NEUTRAL
�Â�¨�³�­�¸�Á�…�¸�¥�ª �®�¦�º�°�Á�…�¸�¥�ª�‡�µ�—�Á�®�¨�º�°�Š�­�Î�µ�®�¦�´�•�­�µ�¥GROUND

3-10.6.11 �­�µ�¥�Å�¢�˜�v�°�Š�Á�—�·�œ�Ä�œ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�š�´�Ê�Š�®�¤�—�Ã�—�¥�Å�¤�u�¤�¸�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�ž�¦�µ�„�’�Ä�®�v�Á�®�È�œ�£�µ�¥�œ�°�„
3-10.6.12 �Ä�®�v�˜�·�—�®�¤�µ�¥�Á�¨�…�ª�Š�‹�¦�—�v�ª�¥WIRE  MARKER�•�œ�·�—�™�µ�ª�¦�­�Î�µ�®�¦�´�•�­�µ�¥FEEDER�Ä�œ

PULL BOX�˜�u�µ�Š�Ç�—�v�ª�¥
3-10.6.13 �¥�„�Á�ª�v�œ�Â�˜�u�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Á�ž�}�œ�„�¦�–�¸�Ç�Å�ž�®�v�µ�¤�¤�·�Ä�®�v�—�¹�Š�­�µ�¥�Å�¢�Ä�œ�‡�°�œ�—�»�š�‹�œ�„�ª�u�µ�‹�³

�Å�—�v�ª�µ�Š�¦�³�•�•�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�š�´�Ê�Š�®�¤�—�„�u�°�œ�Â�¨�³�Å�—�v�¦�´�•�„�µ�¦�˜�¦�ª�‹�¦�´�•�Â�¨�v�ª
3-10.6.14 �£�µ�¥�®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�µ�¥�£�µ�¥�Ä�œ�‡�°�œ�—�»�š�Â�¨�v�ª  �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�ŠTEST  INSULATION

�—�v�ª�¥MEGGER�ª�´�—�‡�u�µ�‡�ª�µ�¤�˜�v�µ�œ�š�µ�œ�…�°�ŠPHASE TOPHASE, PHASE TONEUTRAL
�Â�¨�³PHASE TO GROUND�…�°�Š�š�»�„CIRCUIT�˜�´�Ê�Š�Â�˜�uPANEL BOARD�™�¹�Š�ž�¨�µ�¥LOAD
�‹�»�—�­�»�—�š�v�µ�¥�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�•�´�œ�š�¹�„�‡�u�µ�…�°�Š�„�µ�¦�˜�¦�ª�‹�­�°�•�œ�´�Ê�œ�š�»�„�‹�»�— �Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ2�•�»�—
�„�u�°�œ�š�¸�É�‹�³�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�š�»�„�•�œ�·�—

3-10.6.15 �­�µ�¥�Å�¢�‹�³�˜�v�°�Š�¤�¸�…�œ�µ�—�Ä�®�•�u�Á�¡�¸�¥�Š�¡�° �Á�¡�º�É�°�Å�¤�u�Ä�®�vVOLTAGE DROP�¤�¸�‡�u�µ�Á�„�·�œ�„�ª�u�µ2%�œ�´�•�‹�µ�„
POWER PANEL BOARD�š�¸�É�­�µ�¥�Å�¢�Á�…�v�µ�Å�ž�˜�u�°�‹�œ�™�¹�ŠFAN COIL, EXHAUST FAN�®�¦�º�°
AIR HANDLING UNIT

3-10.7 �­�µ�¥�—�·�œ(GROUNDING)

3-10.7.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�­�µ�¥�—�·�œ�¦�v�°�¥�Ä�œ�š�u�°CONDUIT�‹�µ�„�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�°�»�ž�„�¦�–�y
�Å�¢�¢�q�µ�…�°�Š�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�˜�u�°�Á�•�º�É�°�¤�„�´�•�­�µ�¥�—�·�œ�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ�£�µ�¥�Ä�œ
�°�µ�‡�µ�¦

3-10.7.2 �…�œ�µ�—�…�°�Š�­�µ�¥�—�·�œ�š�¸�É�Ä�•�v�˜�v�°�Š�Å�¤�u�Á�¨�È�„�„�ª�u�µ�­�µ�¥NEUTRAL�…�°�Š�­�µ�¥FEEDER�œ�´�Ê�œ�Ç�®�¦�º�°�˜�µ�¤
�…�œ�µ�—TABLE�…�°�ŠNEC�š�¸�É250-95



�­�u�ª�œ�š�¸�É3 ME-3-10/8

�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC03-10-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�˜�µ�¦�µ�Š  �Â�­�—�Š�…�œ�µ�—�­�µ�¥�—�·�œ�­�Î�µ�®�¦�´�•�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ

RATING  OR  SETTING  OF  AUTOMATIC
OVERCURRENT  DEVICE  IN  CIRCUIT
AHEAD  OF  EQUIPMENT.  CONDUIT
ETC.  NOT  EXCEED  (AMPERES)

COPPER  WIRE

(MM2)

15
20
30
40
60
100
200
400
600
800

1,000
1,200
1,600
2,000
2,500

2.5
4.0
6.0
6.0
6.0
10.0
16.0
25.0
35.0
50.0
70.0
95.0
95.0
120.0
185.0

3-10.8 �„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Å�¢�¢�q�µ

�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�—�v�µ�œ�Å�¢�¢�q�µ�š�´�Ê�Š�®�¤�—�˜�v�°�Š�ž�’�·�•�´�˜�·�˜�µ�¤
- �„�‘�…�v�°�•�´�Š�‡�´�•�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�œ�‡�¦�®�¨�ª�Š
- �„�‘�…�v�°�•�´�Š�‡�´�•�…�°�Š�„�µ�¦�Å�¢�¢�q�µ�­�u�ª�œ�£�¼�¤�·�£�µ�‡
- NATIONAL ELECTRICAL CODE (NEC)
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�„�µ�¦COMMISSIONING, TEST, TOOLS, SPARE PARTS

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC04-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

4 �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING, TESTING, TRAINING & MAINTENANCE�Â�¨�³
OPERATING MANUAL

4-1 �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Â�¨�³ACCEPTANCE TESTING

4-1.1 �š�´�É�ª�Å�ž

�„. �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�™�º�°�Á�ž�}�œ�Š�µ�œ�­�u�ª�œ�®�œ�¹�É�Š�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�µ�¦
�š�Î�µCOMMISSIONING�Ä�®�v�¦�ª�¤�™�¹�Š�„�µ�¦�š�—�­�°�•�Â�¨�³�ž�¦�´�•�Â�˜�u�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•
�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«�Ä�®�v�š�Î�µ�Š�µ�œ�Å�—�v�˜�µ�¤�ª�´�˜�™�»�ž�¦�³�­�Š�‡�y�…�°�Š�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—�„�u�°�œ�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�­�u�Š�¤�°�•�Š�µ�œ

�…. �„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Ä�®�v�¦�ª�¤�™�¹�Š�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�„�µ�¦�„�¦�³�‹�µ�¥�¨�¤�„�µ�¦�ž�¦�´�•�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨
�…�°�Š�œ�Ê�Î�µ�Ä�œ�¦�³�•�•�„�µ�¦�˜�¦�ª�‹�ª�´�—�‡�u�µ�š�µ�Š�Å�¢�¢�q�µ�‹�—�•�´�œ�š�¹�„�…�v�°�¤�¼�¨�˜�u�µ�Š�Ç�…�°�Š�°�»�ž�„�¦�–�y�˜�¦�ª�‹�„�µ�¦
�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�Â�¨�³�˜�¦�ª�‹�ª�´�—�¦�³�—�´�•�…�°�Š�Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤
�­�´�É�œ�­�³�Á�š�º�°�œ�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«

�‡. �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¦�Š�Š�µ�œ�Â�¨�³�­�·�É�Š�š�¸�É�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�•�v�Ä�œ�„�µ�¦�‹�´�—�š�Î�µ
COMMISSIONING�Á�¡�º�É�°�Ä�®�v�•�¦�¦�¨�»�˜�µ�¤�ª�´�˜�™�»�ž�¦�³�­�Š�‡�y�š�´�Ê�Š�œ�¸�Ê�™�¹�Š�Â�¤�v�­�·�É�Š�Á�®�¨�u�µ�œ�¸�Ê�‹�³�Å�¤�u�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v
�Ä�œ�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�„�È�˜�µ�¤

�Š. �„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�˜�¦�¸�¥�¤�„�µ�¦�—�v�µ�œ�Á�°�„�­�µ�¦�Á�•�u�œ�Â�•�•�˜�·�—�˜�´�Ê�Š
�‡�¼�u�¤�º�°�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�Ä�•�v�Š�µ�œ�Â�¨�³�Â�•�•�¢�°�¦�y�¤�„�µ�¦�„�¦�°�„�…�v�°�¤�¼�¨�Á�ž�}�œ�˜�v�œ�—�v�µ�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�Š�µ�œ
�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�Ä�œ�¦�³�•�•�Ä�®�v�Á�ž�}�œ�š�¸�É�Á�¦�¸�¥�•�¦�v�°�¥�„�u�°�œ�®�¨�´�Š�‹�µ�„�œ�´�Ê�œ�Ä�®�v�š�—�¨�°�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š
�°�»�ž�„�¦�–�y�ž�¦�´�•�Â�˜�u�Š�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨�Â�¨�³�„�µ�¦�„�¦�³�‹�µ�¥�¨�¤�‹�—�…�v�°�¤�¼�¨�š�µ�Š�Á�š�‡�œ�·�‡�Â�¨�³�­�¦�»�ž�Á�ž�}�œ
�¦�µ�¥�Š�µ�œ

�‹. �Š�µ�œ�¦�³�•�•�š�u�°�¨�¤�š�u�°�œ�Ê�Î�µ�Å�¢�¢�q�µ�­�Î�µ�®�¦�´�•�°�»�ž�„�¦�–�y�Â�¨�³�°�º�É�œ�Ç�…�°�Š�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³
�¦�³�•�µ�¥�°�µ�„�µ�«�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Ä�®�v�Ÿ�u�µ�œ�˜�´�Ê�Š�Â�˜�u�Ä�œ�¦�³�®�ª�u�µ�Š�„�µ�¦
�˜�·�—�˜�´�Ê�Š�„�u�°�œ�š�¸�É�‹�³�Á�¦�·�É�¤�š�Î�µ�Š�µ�œCOMMISSIONING

�Œ. �°�»�ž�„�¦�–�y�®�¨�´�„�Á�•�u�œ�Á�‡�¦�º�É�°�Š�š�Î�µ�œ�Ê�Î�µ�Á�¥�È�œ�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�˜�u�µ�Š�Ç�Â�¨�³�¦�³�•�•�‡�ª�•�‡�»�¤
�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Ž�¹�É�Š�¦�ª�¤�™�¹�Š
�Š�µ�œ�Ž�u�°�¤�•�Î�µ�¦�»�Š�Â�¨�³�„�µ�¦�Ä�®�v�•�¦�·�„�µ�¦�˜�µ�¤�Á�Š�º�É�°�œ�Å�…�„�µ�¦�Ä�®�v�ž�¦�³�„�´�œ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜

�•. �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�•�»�‡�¨�µ�„�¦�š�¸�É�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Â�¨�³�‡�ª�µ�¤�¦�¼�v�Á�¡�º�É�°�ž�¦�³�­�µ�œ�Š�µ�œ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š
�°�»�ž�„�¦�–�y�…�°�Š�®�v�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�Â�¨�³�°�º�É�œ�Ç�Ä�œ�®�v�°�Š�‡�°�¤�¡�·�ª�Á�˜�°�¦�y�Á�•�u�œ�„�µ�¦�˜�u�°�ª�Š�‹�¦�Å�¢�¢�q�µ�Š�µ�œ�š�u�°
�œ�Ê�Î�µ�Â�¨�³�„�µ�¦�Á�…�v�µ�­�µ�¥�­�´�•�•�µ�–�Á�ž�}�œ�˜�v�œ

�Ž. �¦�µ�¥�¨�³�Á�°�¸�¥�—�—�´�Š�„�¨�u�µ�ª�…�v�µ�Š�˜�v�œ�¡�¦�v�°�¤�„�Î�µ�®�œ�—�¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�‹�´�—�š�Î�µ�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�¨�u�ª�Š�®�œ�v�µ�Å�¤�u
�œ�v�°�¥�„�ª�u�µ8�­�´�ž�—�µ�®�y�„�u�°�œ�Á�¦�·�É�¤�Š�µ�œCOMMISSIONING�Â�¨�³�Ä�®�v�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�µ�Š�˜�v�œ�—�´�Š�„�¨�u�µ�ª
�Ä�®�v�ª�·�«�ª�„�¦�®�¦�º�°�˜�´�ª�Â�š�œ�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�ª�·�›�¸�„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Ä�®�v
�Ä�•�v�…�v�°�Â�œ�³�œ�Î�µ�…�°�ŠASHRAE STANDARD APPLICATION�Á�ž�}�œ�Â�œ�ª�š�µ�Š
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�„�µ�¦COMMISSIONING, TEST, TOOLS, SPARE PARTS

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC04-DATA EXIM BANK.DOC

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�•. �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�Ÿ�¼�v�Á�•�¸�É�¥�ª�•�µ�•�Á�…�v�µ�¤�µ�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ä�œ�„�µ�¦�‹�´�—�š�Î�µCOMMISSIONING�Ã�—�¥
�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�‹�³�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ

4-1.2 �„�µ�¦�ž�¦�´�•�Â�˜�u�Š�„�µ�¦�„�¦�³�‹�µ�¥�¨�¤

�„. �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�‹�´�—�®�µ�Á�¡�º�É�°�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�„�µ�¦�„�¦�³�‹�µ�¥�¨�¤�Ä�®�v�¤�¸�Å�¤�u�œ�v�°�¥�„�ª�u�µ�˜�µ�¤�„�Î�µ�®�œ�—
�˜�u�°�Å�ž�œ�¸�Ê
- MANOMETER
- PITOT TUBE
- TACHOMETER
- CLAMP-ON AMPMETER
- ANEMOMETER
- THERMOMETER

�…. �¦�µ�¥�Š�µ�œ�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�ª�´�—�Ä�®�v�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- �ž�¦�·�¤�µ�–�¨�¤�š�´�Ê�Š�®�¤�—
- �‡�ª�µ�¤�—�´�œ�­�™�·�˜�¥�y
- �„�Î�µ�¨�´�Š�¤�°�Á�˜�°�¦�y
- �ž�¦�·�¤�µ�–�°�µ�„�µ�«�•�¦�·�­�»�š�›�·�Í
- �ž�¦�·�¤�µ�–�°�µ�„�µ�«�š�¸�É�¦�³�•�µ�¥�°�°�„
- �¦�°�•�…�°�Š�¡�´�—�¨�¤
- �•�º�É�°�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—
- �…�œ�µ�—�Â�¨�³�¦�»�u�œ�…�°�Š�°�»�ž�„�¦�–�y
- �„�µ�¦�‹�´�—�Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«
- CLASS�…�°�Š�¡�´�—�¨�¤
- NAME PLATE�…�°�Š�¤�°�Á�˜�°�¦�y
- �•�œ�·�—�Â�¨�³�‹�Î�µ�œ�ª�œ�…�°�ŠPULLEY�­�µ�¥�¡�µ�œ�¨�¼�„�ž�o�œ
- �•�œ�·�—�…�°�Š�Á�¡�¨�µ�…�´�•
- �¦�³�•�•�„�µ�¦�„�¦�°�Š�°�µ�„�µ�«
- �‡�ª�µ�¤�Á�¦�È�ª�…�°�Š�¨�¤�š�¸�É�Å�®�¨�Ÿ�u�µ�œCOOLING COIL

4-1.3 �„�µ�¦�ž�¦�´�•�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨�…�°�Š�œ�Ê�Î�µ

�„. �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�¤�µ�˜�¦�ª�´�—�Â�¨�³VALVE�ž�¦�´�•�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨�˜�u�µ�Š�Ç �š�¸�É�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Å�ª�v�š�´�Ê�Š�Ä�œ
�¦�³�®�ª�u�µ�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- FLOW METER�°�µ�‹�Á�ž�}�œ�Â�•�•VENTURI, ORIFICE PLATE�®�¦�º�°PITOT TUBE
- BALANCING VALVE
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- MANOMETER  PORTABLE  FLOW & PRESSURE DROP METER
- PRESSURE GAGE
- THERMOMETER
- DIFFERENTIAL PRESSURE GAGE

�…. �¦�µ�¥�Š�µ�œ�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�ª�´�—�Ä�®�v�Â�­�—�Š�Ÿ�¨�Ä�œ�Â�•�•�Ã�—�¥�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨�…�œ�µ�—�…�°�Š
�°�»�ž�„�¦�–�y�…�œ�µ�—�…�°�Š�š�u�°�‡�ª�µ�¤�—�´�œ�­�™�·�˜�¥�y�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�…�°�ŠVALVE�š�¸�É�ž�¦�´�•�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨

4-1.4 �„�µ�¦�˜�¦�ª�‹�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·

�„. �„�µ�¦�˜�¦�ª�‹�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�ž�¦�³�­�µ�œ�Š�µ�œ
�°�¥�u�µ�Š�Ä�„�¨�v�•�·�—�„�´�•�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�°�»�ž�„�¦�–�y�Á�¡�º�É�°�Ä�®�v�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�­�°�—�‡�¨�v�°�Š�„�´�•�‡�ª�µ�¤�Á�ž�}�œ�‹�¦�·�Š
�˜�¨�°�—�Ä�œ�„�µ�¦�Ä�•�v�Š�µ�œ�Ã�—�¥�Å�¤�u�˜�v�°�Š�š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�‡�u�µ�š�¸�É�°�»�ž�„�¦�–�y�…�°�Š�¦�³�•�•�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ã�—�¥
�°�´�˜�Ã�œ�¤�´�˜�·�Â�˜�u�°�¥�u�µ�Š�Ä�—�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�¦�ª�‹�„�µ�¦�š�Î�µ�Š�µ�œ�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- �Á�š�°�¦�y�Ã�¤�¤�·�Á�˜�°�¦�y
- SLING PSYCHROMETRIC

�…. �¦�µ�¥�Š�µ�œ�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�„�µ�¦�š�Î�µ�Š�µ�œ�Ä�®�v�Á�ž�}�œ�Ÿ�¨�‹�µ�„�‡�u�µ�„�µ�¦�˜�¦�ª�‹�ª�´�—�°�»�–�®�£�¼�¤�·�˜�Î�µ�Â�®�œ�u�Š�…�°�ŠVALVE
�‡�ª�•�‡�»�¤�°�»�–�®�£�¼�¤�·�Ä�œ�…�–�³�Ä�—�…�–�³�®�œ�¹�É�Š

4-1.5 �„�µ�¦�˜�¦�ª�‹�ª�´�—�¦�³�—�´�•�…�°�Š�Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�…�°�Š�°�»�ž�„�¦�–�y

�„. �ª�·�›�¸�„�µ�¦�˜�¦�ª�‹�ª�´�—�¦�³�—�´�•�…�°�Š�Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�…�–�³�š�¸�É�¤�¸�­�£�µ�¡�„�µ�¦�Ä�•�v�Š�µ�œ
�‹�¦�·�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�ŠASHRAE STANDARD  APPLICATION1991

�…. �Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�—�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�¦�ª�‹�ª�´�—�‡�u�µ�Ä�®�v�Ä�•�vSOUND LEVEL METER,VIBRATION METER
�Â�¨�³�°�º�É�œ�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ

�‡. �Ÿ�¨�…�°�Š�„�µ�¦�˜�¦�ª�‹�ª�´�—�Ä�®�v�¦�µ�¥�Š�µ�œ�Á�ž�}�œ�‡�u�µSOUND  LEVEL�Â�¨�³DEFLECTION

4-2 �„�µ�¦� �n�„�°�•�¦�¤

�„. �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�„�µ�¦� �n�„�°�•�¦�¤�Á�‹�v�µ�®�œ�v�µ�š�¸�É�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Á�¦�º�É�°�Š�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦
�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�„�u�°�œ�š�¸�É�‹�³�¤�¸�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

�…. �®�´�ª�…�v�°�Ä�œ�„�µ�¦� �n�„�°�•�¦�¤�˜�u�µ�Š�Ç�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�Á�˜�¦�¸�¥�¤�‹�³�˜�v�°�Š�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Â�¨�³
�—�Î�µ�Á�œ�·�œ�„�µ�¦� �n�„�°�•�¦�¤�Ã�—�¥�˜�´�ª�Â�š�œ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜

�‡. �„�µ�¦� �n�„�°�•�¦�¤�Ä�®�v�š�Î�µ�š�»�„�®�´�ª�…�v�°�Â�¨�³�¦�³�•�•�š�¸�É�‹�³�˜�v�°�Š�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ã�—�¥�Ä�®�v�ž�¦�µ�„�’
�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�¥�u�µ�Š�•�´�—�Á�‹�œ�Ä�œ�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�q�µ (UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�Š. �¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�„�µ�¦� �n�„�°�•�¦�¤�Â�¨�³�„�Î�µ�®�œ�—�Á�ª�¨�µ�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�Ä�®�v�ª�·�«�ª�„�¦�®�¦�º�°�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�Å�¤�u�œ�v�°�¥�„�ª�u�µ4�­�´�ž�—�µ�®�y�„�u�°�œ�„�µ�¦� �n�„�°�•�¦�¤

�‹. �Ä�œ�„�µ�¦� �n�„�°�•�¦�¤�Ä�®�v�š�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�™�u�µ�¥�ª�¸�—�¸�Ã�° �¡�¦�v�°�¤�°�´�—�Á�­�¸�¥�Š�¦�³�•�•DVD�˜�¨�°�—�‡�ª�µ�¤
�¥�µ�ª�…�°�Š�„�µ�¦� �n�„�°�•�¦�¤ �‹�´�—�­�Î�µ�Á�œ�µ �Â�¨�³�˜�v�œ�Œ�•�´�•�­�u�Š�Ä�®�v�Ã�‡�¦�Š�„�µ�¦�°�¥�u�µ�Š�¨�³ 2 �•�»�— �Â�¨�³�Ä�®�v�Ÿ�¼�v�°�°�„�Â�•�•
1 �•�»�—

4-3 CLEANING & HANDOVER

�£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�Á�¡�º�É�°�„�Î�µ�‹�´�—� �»�p�œ�Â�¨�³
�­�·�É�Š�­�„�ž�¦�„�˜�u�µ�Š�Ç �Ž�¹�É�Š�‹�³�„�u�°�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•�¦�³�•�•�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•

�‹�µ�„�ª�·�«�ª�„�¦�„�u�°�œ�š�Î�µ�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�—�´�Š�„�¨�u�µ�ª�„�u�°�œ�š�¸�É�‹�³�­�u�Š�¤�°�•�Š�µ�œ�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

4-4 �‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

�„. �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Ž�¹�É�Š�¦�ª�¤�™�¹�Š�Â�•�•�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š
(ASBUILT DRAWING)�‹�Î�µ�œ�ª�œ3�•�»�—�®�¦�º�°�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�Î�µ�®�œ�—�Á�¡�º�É�°�Ä�®�v�ª�·�«�ª�„�¦�®�¦�º�°
�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�˜�¦�ª�‹�­�°�•�Ã�—�¥�‹�³�˜�v�°�Š�­�u�Š�Ä�®�v�¡�·�‹�µ�¦�–�µ�„�u�°�œ�„�µ�¦COMMISSIONING�Å�¤�u�œ�v�°�¥
�„�ª�u�µ8�­�´�ž�—�µ�®�y�Ã�—�¥�Ä�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�•�•AS-BUILT�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µEQUIPMENT SCHEDULE,
LOAD�Å�¢�¢�q�µ�¨�Š�Ä�œ�Â�•�•�—�v�ª�¥�®�¨�´�Š�‹�µ�„�œ�´�Ê�œ�Á�¤�º�É�°�°�œ�»�¤�´�˜�·�Â�¨�v�ª�Ä�®�v�‹�´�—�š�Î�µ�­�Î�µ�Á�œ�µ�Â�¨�³�˜�v�œ�Œ�•�´�•�˜�µ�¤�‹�Î�µ�œ�ª�œ�š�¸�É
�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v

�…. �‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�Å�¤�u�œ�v�°�¥�„�ª�u�µ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- �•�º�É�°�Ã�‡�¦�Š�„�µ�¦�®�¤�µ�¥�Á�¨�…�Ã�š�¦�«�´�¡�š�y�Â�¨�³�Ã�š�¦�­�µ�¦�š�¸�É�Ä�•�v�­�Î�µ�®�¦�´�•�˜�·�—�˜�u�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�°�»�ž�„�¦�–�y

�Â�¨�³�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�Ã�‡�¦�Š�„�µ�¦�š�´�Ê�Š�„�¦�–�¸�ž�„�˜�·�Â�¨�³�„�¦�–�¸�Œ�»�„�Á�Œ�·�œ�ª�´�œ�Á�—�º�°�œ�ž�m�…�°�Š�„�µ�¦�Á�¦�·�É�¤�˜�v�œ�Â�¨�³
�­�·�Ê�œ�­�»�—�¦�³�¥�³�Á�ª�¨�µ�„�µ�¦�Ä�®�v�•�¦�·�„�µ�¦�Š�µ�œ�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

- �­�µ�¦�•�´�•�£�µ�‡�Ÿ�œ�ª�„�Â�¨�³�—�¦�¦�•�œ�¸�š�v�µ�¥�Á�¨�u�¤�Á�¡�º�É�°�Ä�®�v�‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�‡�v�œ�®�µ�Á�°�„�­�µ�¦�Â�¨�³
�…�v�°�¤�¼�¨�˜�u�µ�Š�Ç

- �…�v�°�¤�¼�¨�Â�„�v�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�´�É�ª�Å�ž�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�¦�³�•�•�˜�u�µ�Š�Ç �Â�¨�³�®�œ�v�µ�š�¸�É�„�µ�¦�š�Î�µ�Š�µ�œ�Ä�œ�¦�³�•�•
- �¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�¨�³�…�v�°�¤�¼�¨�…�°�Š�°�»�ž�„�¦�–�y�®�¨�´�„�š�´�Ê�Š�®�¤�—�š�¸�É�Ä�•�v�Š�µ�œ�Ä�œ�¦�³�•�•�Á�•�u�œ�¥�¸�É�®�v�°�¦�»�u�œ�Â�¨�³

�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�u�µ�Š�Ç �˜�µ�¤�ž�q�µ�¥�•�º�É�°�°�»�ž�„�¦�–�y(NAME  PLATE)�ª�´�œ�š�¸�É�Á�¦�·�É�¤�˜�·�—�˜�´�Ê�Š�ª�´�œ�š�¸�É�˜�v�°�Š�Ž�u�°�¤
�•�Î�µ�¦�»�Š�ª�´�œ�š�¸�É�®�¤�—�°�µ�¥�»�„�µ�¦�Ä�•�v�Š�µ�œ�•�º�É�°�˜�´�ª�Â�š�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�Š�µ�œ�š�—�­�°�•
�˜�¦�ª�‹�ª�´�—�˜�u�µ�Š�Ç�Á�ž�}�œ�˜�v�œ

- �ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ�°�¥�u�µ�Š�™�¼�„�ª�·�›�¸�Ä�œ�„�µ�¦�Á�ž�l�—�ž�l�—�°�»�ž�„�¦�–�y�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤
�˜�u�µ�Š�Ç�Â�¨�³�ª�·�›�¸�Ä�•�v�Š�µ�œ�Ä�œ�„�¦�–�¸�Å�¤�u�ž�„�˜�·�®�¦�º�°�Œ�»�„�Á�Œ�·�œ�œ�°�„�‹�µ�„�œ�¸�Ê�‹�³�˜�v�°�Š�¤�¸�…�v�°�¤�¼�¨�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—
�Á�¤�º�É�°�°�»�ž�„�¦�–�y�š�Î�µ�Š�µ�œ�˜�µ�¤�­�£�µ�ª�³�ž�„�˜�·�Á�•�u�œ�„�¦�³�Â�­�Å�¢�¢�q�µ�š�¸�É�Ä�•�v�Â�¦�Š�—�´�œ�˜�u�µ�Š�Ç�Â�¨�³�˜�´�Ê�Š�‡�u�µ�…�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
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�°�»�ž�„�¦�–�y�Á�¡�º�É�°�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�Á�ž�}�œ�˜�v�œ�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ�œ�¸�Ê�Ä�®�v�‹�´�—�¦�ª�¤�Á�ž�}�œ�¦�¼�ž�Á�¨�u�¤�¦�ª�¤�„�´�œ�Ã�—�¥
�‹�³�˜�v�°�Š�Ä�®�v�­�³�—�ª�„�˜�u�°�„�µ�¦�œ�Î�µ�Á�°�„�­�µ�¦�°�°�„�Å�ž�Ä�•�v�Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Â�„�v�Å�…�®�¦�º�°�Á�¡�·�É�¤�Á�˜�·�¤�Å�—�v

- �¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�ª�·�›�¸�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�…�°�Š�¦�³�•�•�˜�µ�¤�„�Î�µ�®�œ�—�Á�ª�¨�µ�Á�ž�}�œ�ª�´�œ�­�´�ž�—�µ�®�y
�Á�—�º�°�œ�Â�¨�³�ž�m�Ž�¹�É�Š�‹�³�˜�v�°�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜

- �‡�¼�u�¤�º�°�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�—�v�µ�œ�Á�š�‡�œ�·�‡�…�°�Š�°�»�ž�„�¦�–�y�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�š�¸�É�¦�³�•�»�™�¹�Š�„�µ�¦
�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�„�µ�¦�Ž�u�°�¤�…�°�Š�°�»�ž�„�¦�–�y�Â�¨�³�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�‡�u�µ�˜�u�µ�Š�Ç�…�°�Š�°�»�ž�„�¦�–�y�‡�ª�•�‡�»�¤�Â�¨�³
�Á�‡�¦�º�É�°�Š�¤�º�°

�‡. �Â�•�•�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š(AS BUILT DRAWINGS)�Ž�¹�É�Š�¦�ª�•�¦�ª�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�Á�•�u�œ
�Á�‡�¦�º�É�°�Š�š�Î�µ�œ�Ê�Î�µ�Á�¥�È�œ�Š�µ�œ�š�u�°�¨�¤�Š�µ�œ�š�u�°�œ�Ê�Î�µ�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�‡�ª�•�‡�»�¤�˜�µ�¦�µ�ŠVALVE
�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�°�»�ž�„�¦�–�y�ž�¦�´�•�ž�¦�·�¤�µ�–�„�µ�¦�Å�®�¨�…�°�Š�Š�µ�œ�š�u�°�œ�Ê�Î�µ�Â�¨�³�š�u�°�¨�¤�Á�ž�}�œ�˜�v�œ
- �£�µ�¡�™�u�µ�¥�Â�¨�³�Â�•�•�…�¥�µ�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�Š�µ�œ�Ž�u�°�¤�•�Î�µ�¦�»�Š�°�»�ž�„�¦�–�y�š�¸�É�°�¥�¼�u�Ä�œ�­�u�ª�œ�š�¸�É�™�¼�„�ž�l�—�•�´�Š�Ž�¹�É�Š�˜�v�°�Š

�š�Î�µ�„�µ�¦�Ž�u�°�¤�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ
- �¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�¨�³�…�v�°�¤�¼�¨�…�°�Š�•�·�Ê�œ�­�u�ª�œ�Â�¨�³�°�»�ž�„�¦�–�y(SPARE PART)�…�°�Š�¦�³�•�•�š�´�Ê�Š�®�¤�—�Ž�¹�É�Š�‹�³

�˜�v�°�Š�š�Î�µ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Á�¤�º�É�°�®�¤�—�°�µ�¥�»�„�µ�¦�Ä�•�v�Š�µ�œ
- �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�™�u�µ�¥�¦�¼�ž�Â�¨�³�•�´�œ�š�¹�„�Á�¦�º�É�°�Š�¦�µ�ª�Á�„�¸�É�¥�ª�„�´�•�˜�Î�µ�Â�®�œ�u�Š�•�u�°�Š�Á�ž�l�—�Á�¡�º�É�°SERVICE�˜�u�µ�Š�Ç

�¡�¦�v�°�¤�š�´�Ê�Š�•�´�œ�š�¹�„�Á�„�¸�É�¥�ª�„�´�•�„�µ�¦OPERATING�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�…�°�Š�°�µ�‡�µ�¦�¨�Š�Ä�œ�Â�Ÿ�u�œ
CD, DVD�Ã�—�¥�‹�³�˜�v�°�Š�¤�¸�„�µ�¦�•�´�œ�š�¹�„�Á�­�¸�¥�Š�•�¦�¦�¥�µ�¥�ž�¦�³�„�°�•�˜�¨�°�—�Á�ª�¨�µ

- �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µSPARE  PART  SCHEDULE�…�°�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�¦�³�•�»�Ä�œ�…�v�°�„�Î�µ�®�œ�—
�Â�¨�³SPARE  PART�‹�³�˜�v�°�Š�‹�´�—�Á�„�È�•�•�¦�¦�‹�»�¨�Š�Ä�œ�£�µ�•�œ�³�š�¸�É�Á�®�¤�µ�³�­�¤�Á�¡�º�É�°�Ä�•�v�Á�ž�}�œ�­�u�ª�œ�®�œ�¹�É�Š�…�°�Š
�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

4-5 GUARANTEE

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�°�»�ž�„�¦�–�y�Â�¨�³�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Á�ž�}�œ�Á�ª�¨�µ2�ž�m (�¥�„�Á�ª�v�œ�š�¸�É�¦�³�•�»�¤�µ�„
�„�ª�u�µ2�ž�m) �®�¨�´�Š�‹�µ�„�¦�´�•�¤�°�•�Š�µ�œ

4-6 SERVICE

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�•�¦�·�„�µ�¦�°�»�ž�„�¦�–�y�®�¨�´�Š�‹�µ�„�­�u�Š�¤�°�•�Š�µ�œ�Á�ž�}�œ�Á�ª�¨�µ2�ž�m  �˜�µ�¤�…�v�°�Ÿ�¼�„�¡�´�œ�¦�´�•
�ž�¦�³�„�´�œ �˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�…�°�•�Á�…�˜�…�°�Š�Š�µ�œ

4-7 �Á�°�„�­�µ�¦�Ä�œ�„�µ�¦�°�œ�»�¤�´�˜�·�ª�´�­�—�»

4-7.1�ª�´�­�—�»�Á�®�¨�u�µ�œ�¸�Ê�‹�³�˜�v�°�Š�…�°�°�œ�»�¤�´�˜�·�˜�u�°�Ÿ�¼�v�°�°�„�Â�•�•�Á�š�u�µ�œ�´�Ê�œ �Å�—�v�Â�„�u
- FAN
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- SPLIT TYPE
- �¦�³�•�•�Å�¢�¢�q�µ

4-7.2�ª�´�­�—�»�˜�µ�¤�…�v�°4-7.1�œ�´�Ê�œ �‹�³�˜�v�°�Š�¤�¸�¦�¼�ž�Â�•�•�„�µ�¦�Á�­�œ�°�—�´�Š�œ�¸�Ê

1. �Ä�®�v�¤�¸�„�µ�¦COMPARE SPEC�š�»�„�®�´�ª�…�v�°�Ä�œ�—�v�µ�œ�Á�š�‡�œ�·�‡
2. �‹�³�˜�v�°�Š�¤�¸�Ä�•�­�¦�»�žMODEL,�¦�»�u�œ �Â�¥�„�˜�u�µ�Š�®�µ�„�‹�µ�„�Á�°�„�­�µ�¦ �Â�¨�³�­�u�Š

�‹�Î�µ�œ�ª�œ4�•�»�—

4-7.3�Á�°�„�­�µ�¦SHOP DRAWING�Â�¨�³AS-BUILT DRAWING�š�¸�É�‡�ª�¦�‹�³�­�Î�µ�Á�œ�µ�Ä�®�v
�Ÿ�¼�v�°�°�„�Â�•�•�š�¦�µ�• �Á�•�u�œ �Š�µ�œMAIN�°�»�ž�„�¦�–�y  �Â�¨�³ROUTING�…�°�Š�°�»�ž�„�¦�–�y�®�¨�´�„

1. SHOP DRAWING�Â�­�—�ŠSINGLE LINE, RISER DIAGRAM,
LAY OUT�®�v�°�Š�Á�‡�¦�º�É�°�Š �Â�¨�³MAIN ROUTING PLAN

2. �Â�•�•AS-BUILT DRAWING�Ä�®�v�Ÿ�¼�v�°�°�„�Â�•�•�Á�¤�º�É�°�Á�­�¦�È�‹�Š�µ�œ1�•�»�—
�¡�¦�v�°�¤FILE�•�´�œ�š�¹�„�¨�ŠDVD
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
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5-1 �¦�µ�¥�„�µ�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v

�¦�µ�¥�„�µ�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�˜�µ�¤�®�´�ª�…�v�°�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê�Á�ž�}�œ�Á�¡�¸�¥�Š�Â�œ�ª�š�µ�Š�ž�¦�³�„�°�•�„�µ�¦�Á�¨�º�°�„�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�®�´�ª�…�v�°�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê�Å�—�v�Ã�—�¥�‹�³�˜�v�°�Š�Á�ž�}�œ�Å�ž
�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�œ�¸�Ê�Â�¨�³�‹�³�˜�v�°�Š�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡�Â�‡�˜�˜�µ�¨�w�°�‡�¡�¦�v�°�¤�š�´�Ê�Š�¦�³�•�»�¦�»�u�œ�Â�¨�³�…�œ�µ�—
�…�°�Š�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ä�®�v�•�´�—�Á�‹�œ�Â�¨�³�‹�³�˜�v�°�Š�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�Ž�º�Ê�°

5-2 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤

�°�»�ž�„�¦�–�y�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¤�µ�¥�™�¹�Š�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¨�·�˜�‹�µ�„�ž�¦�³�Á�š�«�š�¸�É�¦�³�•�»�Á�š�u�µ�œ�´�Ê�œ
- REGIONAL ASSEMBLY UNDER LICENSE�®�¤�µ�¥�™�¹�Š�Á�Œ�¡�µ�³�„�µ�¦�ž�¦�³�„�°�•�°�»�ž�„�¦�–�y�š�¸�É�£�¼�¤�·�£�µ�‡�œ�¸�Ê

�Ã�—�¥�Ã�¦�Š�Š�µ�œ�‹�³�˜�v�°�Š�Â�­�—�Š�Ä�•�¦�´�•�¦�°�Š�„�µ�¦�ž�¦�³�„�°�•�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�Á�—�·�¤�¤�µ�Â�­�—�Š
- REGIONAL UNDER LICENSE�®�¤�µ�¥�™�¹�Š�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¨�·�˜�Ä�œ�£�¼�¤�·�£�µ�‡�œ�¸�Ê�Ã�—�¥�Ÿ�¼�v�…�µ�¥�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š

�Â�­�—�Š�Á�°�„�­�µ�¦�Ã�¦�Š�Š�µ�œ�š�¸�É�Ÿ�¨�·�˜�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�Ÿ�¨�·�˜�£�´�–�”�y�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�Á�—�·�¤�¤�µ�Â�­�—�Š

�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-1.1 PUMP

PACO/GRUDFOS USA or Regional Under License
AURORA USA or Regional Under License
PEERLESS USA or Regional Under License
PATTERSON USA or Regional Under License
ARMSTRONG USA or Regional Under License
FAIRBANK UK or Regional Under License

5-1.2 AIR HANDLING UNIT AND FAN COIL UNIT
CARRIER USA or Regional Under License
YORK USA or Regional Under License
TRANE USA or Regional Under License
DAIKIN JAPAN or Regional Under License
DUNHAM BUSH USA or Regional Under License
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�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-1.3 SPLIT TYPE AIR CONDITIONER

CARRIER/TOSHIBA USA/JAPAN or Regional Under License
YORK USA or Regional Under License
TRANE USA or Regional Under License
MITSUBISHI (HEAVY) JAPAN or Regional Under License
MITSUBISHI (ELECTRIC)JAPAN or Regional Under License
DAIKIN JAPAN or Regional Under License
HITACHI JAPAN or Regional Under License

5-1.4 CENTRIFUGAL FAN, AXIAL FLOW FAN

PANASONIC JAPAN or Regional Under License
KRUGER SWITZERLANDor Regional Under License
WOLTER GERMANY or Regional Under License
GREENHECK USA or Regional Under License
FANTECH USA or Regional Under License
EBM-PAPST GERMANY or Regional Under License
ZIEHL-ABEGG GERMANY or Regional Under License

5-1.5 PROPELLER FAN

PANASONIC JAPAN or Regional Under License
MITSUBISHI JAPAN or Regional Under License
KRUGER SWITZERLANDor Regional Under License
GREENHECK USA or Regional Under License
WOLTER GERMANY or Regional Under License

5-1.6 CEILING MOUNTED FAN

CEILING MOUNTED FAN (RESIDENTIAL, CONDOMENIUM, HOTEL)
PANASONIC JAPAN or Regional Under License
MITSUBISHI JAPAN or Regional Under License
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�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-1.7 AIR CURTAIN
PANASONIC JAPAN or Regional Under License
MITSUBISHI JAPAN or Regional Under License

5-1.8 JET FAN

FLAKTWOODS UK or Regional Under License
WOLTER GERMANY or Regional Under License
KRUGER SWITZERLANDor Regional Under License
COLT UK or Regional Under License
FANTECH USA or Regional Under License
SYSTEM AIR USA or Regional Under License

5-1.9 BLACK STEEL PIPE, GALVANIZED STEEL PIPE

COTCO THAILAND
FIRST STEEL PIPE THAILAND
SAHA THAI STEEL PIPETHAILAND
SAMCHAI STEEL PIPE THAILAND
PACIFIC PIPE THAILAND
MITR STEEL PIPE THAILAND
HYUNDAI KOREA or Regional Under License
SEAH KOREA or Regional Under License
KLM (COTCO) THAILAND
BENTELER GERMANY or Regional Under License
SPS (UNITED STEEL) THAILAND
SPS (HYUNDAI) KOREA or Regional Under License
TMT STEEL THAILAND
NIPPON STEEL JAPAN or Regional Under License

5-1.10 COPPER PIPE & FITTINGS

MUELLER USA or Regional Under License
CAMBRIDGE UK or Regional Under License
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KEMBLA AUSTRALIA or Regional Under License
KLM KOREA or Regional Under License
HANA KOREA or Regional Under License
SAMPO KOREA or Regional Under License
VALOR THAILAND
KMCT THAILAND
NIBCO USA or Regional Under License
K-FITTING KOREA or Regional Under License

5-1.11POLYVINYL CHLORIDE PIPE (PVC)

THAI PIPE THAILAND
SCG (ELEPHANT) THAILAND
BANGKOK PAIBOOL PIPETHAILAND

5-1.12HIGH DENSITY POLYETHYLENE (HDPE) PIPE & FITTINGS

THAI ASIA P.E. PIPE THAILAND
WIIK & HOEGLUND THAILAND
TGG PIPE THAILAND
UHM THAILAND
TPP THAILAND
SRPE THAILAND

5-1.13BALL VALVE, GATE VALVE, GLOBE VALVE

NIBCO USA or Regional Under License
TOYO JAPAN or Regional UnderLicense
KITZ JAPAN or Regional Under License
HONEYWELL USA or Regional Under License
TOZEN JAPAN or Regional Under License
TOUR & ANDERSON SWEDEN or Regional Under License
TYCO USA or Regional Under License
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CRANE USA or Regional Under License
AVK DENMARK or Regional Under License
WATTS USA or Regional Under License
HISAKA JAPAN or Regional Under License

5-1.14BUTTERFLY VALVE
(�„�¦�–�¸�š�¸�É�Ä�•�vMOTORIZED / ELECTRICALACTUATOR�˜�v�°�Š�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�Ä�œ�¦�µ�¥�„�µ�¦�š�¸�É�¦�³�•�»�—�v�ª�¥)

CRANE USA or Regional Under License
TYCO USA or Regional Under License
NIBCO USA or Regional Under License
KITZ JAPAN or Regional Under License
HONEYWELL USA or Regional UnderLicense
TOZEN JAPAN or Regional Under License
BELIMO SWITZERLANDor Regional Under License
AVK DENMARK or Regional Under License
EBRO GERMANY or Regional Under License
MATAFLEX USA or Regional Under License
WATTS USA or Regional Under License

5-1.15SILENT CHECK VALVE

TOZEN JAPAN or Regional Under License
VALMATIC USA or Regional Under License
METRAFLEX USA or Regional Under License
NIBCO USA or Regional Under License
WATTS USA or Regional Under License
CLA-VAL USA or Regional Under License

5-1.16STRAINER

METRAFLEX USA or Regional Under License
NIBCO USA or Regional Under License
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TOYO JAPAN or Regional Under License
KITZ JAPAN or Regional Under License
WATTS USA or Regional Under License
HONEYWELL USA or Regional Under License
TOZEN JAPAN or Regional Under License
CRANE USA orRegional Under License

5-1.17FLEXIBLE PIPE CONNECTION
METRAFLEX USA or Regional Under License
MASON USA or Regional Under License
TOZEN JAPAN or Regional Under License

5-1.18CONTROL VALVE & AUTOMATIC CONTROL EQUIPMENT

BARBER COLMAN (INVENSYS)USA or Regional Under License
HONEYWELL USA or Regional Under License
SCHNEIDER FRANCE or Regional Under License
JOHNSON CONTROL USA or Regional Under License
SIEMENS USA OR GERMANYor Regional Under License
DANFOSS DENMARK or Regional Under License
AZBIL JAPAN or Regional Under License
BELIMO SWITZERLANDor Regional Under License
KELE USA or Regional Under License
HUBA SWITZERLANDor Regional Under License
CAREL ITALY or Regional Under License
DIXELL USA or Regional Under License
GREYSTONE CANADA or Regional Under License
DWYER USA or Regional Under License
ACEZ SINGAPORE

5-1.19AUTOMATIC AIR VENT

METRAFLEX USA or Regional Under License
ARMSTRONG USA or Regional Under License
VALMATIC USA or Regional Under License
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TOZEN JAPAN or Regional Under License
CRISPIN USA or Regional Under License

5-1.20PRESSURE GAUGE & THERMOMETER

TRERICE USA or Regional Under License
WEKSLER USA or Regional Under License
WEISS USA or Regional Under License
WGTC USA or Regional Under License
DWYER USA or Regional Under License
KOBOLD USA or Regional Under License
WINTERS CANADA or Regional Under License

5-1.21FLOWSWITCH

TAC USA or Regional Under License
McDONNEL & MILLER USA or Regional Under License
PENN (JONHSON CONTROL)USA or Regional Under License
WATTS USA or Regional Under License
HONEYWELL USA or Regional Under License
BARBER COLEMAN (INVENSYS)USA or Regional Under License
KELE USA or Regional Under License
AZBIL JAPAN or Regional Under License
SYSTEM SENSOR USA or Regional Under License
POTTER USA or RegionalUnder License

5-1.22FLEXIBLE AIR DUCT

AERODUCT THAILAND
DUCT EXCEL THAILAND
AS&D THAILAND
EUROFLEX THAILAND
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5-1.23DIFFUSER, REGISTER, GRILLE AND DAMPER

TITUS USA or Regional Under License
KOMFORT FLOW THAILAND
FLOTHRU THAILAND
ESCOFLOW THAILAND
STREAM AIR THAILAND
AS&D THAILAND
CFM Per Cool THAILAND
SMARTFLOW THAILAND
INTERFLOW THAILAND

5-1.24DIFFUSER, REGISTER AND GRILLE,
JET NOZZLE DIFFUSER, FLOOR TYPE–HEAVY DUTY LINEAR GRILLE

KRANTZ UK or Regional Under License
PRICE USA or Regional Under License
TITUS USA or Regional Under License
TROX GERMANY or Regional Under License

5-1.25FIBREGLASS INSULATION

MICROFIBER THAILAND
SCG (SIAM FIBERGLASS)THAILAND

5-1.26CLOSED CELL FOAMED INSULATION

AEROFLEX THAILAND
ARMACELL UK or Regional Under License
MAXFLEX THAILAND
K-FLEX THAILAND
THERMOBREAK AUSTRALIA or Regional Under License
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5-1.27MOTOR

BROOK UK or Regional Under License
ABB GERMANY or Regional Under License
SIEMENS GERMANY or Regional Under License
HITACHI JAPAN or Regional Under License
MITSUBISHI JAPAN or Regional Under License

5-1.28VIBRATION AND NOISE CONTROL,ISOLATOR

MASON USA or Regional Under License
TOZEN JAPAN or Regional Under License
KINETIC USA or Regional Under License
ABIE TIGER THAILAND

5-1.29FIRE STOP AND BARRIER

3M USA or Regional Under License
HILTI LICHTENSTEINor Regional Under License
ABESCO UK or Regional Under License
FIREPRO USA or Regional Under License
BIOFIRESHIELD USA or Regional Under License
METACAULK USA or Regional Under License
BOSTIK FRANCE or Regional Under License
STI USA or Regional Under License

5-1.30FIRE DAMPER / SMOKE DAMPER (�ž�¦�³�„�°�•�­�Î�µ�Á�¦�È�‹�¦�¼�ž�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜)

RUSKIN USA or Regional Under License
GREENHECK USA or Regional Under License
BETEC USA or Regional Under License
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5-1.31AIR FILTRATION

AIR GUARD USA or Regional Under License
CAMFIL SWEDEN or Regional Under License
AAF USA or Regional Under License
JAPAN AIR FILTER JAPAN or Regional Under License

5-1.32FLOW METER, ENERGY (BTU) METER

BELIMO SWITZERLANDor Regional Under License
SIEMENS GERMANY or Regional Under License
ABB SWITZERLANDor Regional Under License
AZBIL JAPAN or Regional Under License
ONICON USA or Regional Under License
KAMSTRUP DENMARK or Regional Under License

5-1.33VARIABLE SPEED DRIVE (VSD)

DANFOSS DENMARK or Regional Under License
ABB SWEDEN or Regional Under License
SCHNEIDER FRANCE or Regional Under License
SIEMENS GERMANY or Regional Under License
FUJI JAPAN or Regional Under License
YASKAWA JAPAN or Regional Under License

5-1.34PLATE HEAT EXCHANGER

ALFA LAVAL SWEDEN or Regional Under License
SWEP (BLAZED PLATE)SWEDEN or Regional Under License
TRANTER USA or Regional Under License
HISAKA JAPAN or Regional Under License
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5-1.35PRE-INSULATED PIPE

GEKKO THAILAND
ESCOPIPE THAILAND

5-1.36GALVANIZED STEEL SHEET & BLACK STEEL SHEET
RSM THAILAND
SINGHA THAILAND
BLUESCOPE THAILAND

5-1.37BLACK STEEL SHEET

ASIA METAL THAILAND
SAHAVIRIYA THAILAND
SAMCHAI THAILAND
TMT THAILAND

5-1.38CARBON STEEL PIPE ASTMA106

MANNESSMAN GERMANY or Regional Under License
SUMITOMO JAPAN or Regional Under License
HYUNDAI KOREA or Regional Under License
BENTELER GERMANY or Regional Under License

5-1.39STAINLESS STEEL PIPE ASTM A312 TP 304 SEAMED

THAI STAINLESS PIPE INDUSTRY THAILAND
SUMITOMO JAPAN or Regional Under License
THAI GERMAN PIPE THAILAND
HYUNDAI KOREA or Regional Under License
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5-1.40MOTORIZED DAMPER ACTUATOR (SPRING RETURN)

BELIMO SWITZERLANDor Regional Under License
HONEYWELL USA or Regional Under License
JOHNSON CONTROL USA or Regional Under License
AZBIL JAPAN or Regional Under License

5-1.41PAINT

ICI THAILAND
JBP THAILAND
JOTUN NORWAY or Regional Under License
RUST-OLEUM USA or Regional Under License
TOA THAILAND
ZINGA BELGIUM or Regional Under License
CHUGOKU JAPAN or Regional Under License

5-1.42DUCT SMOKE DETECTOR

VIGILANT USA or Regional Under License
NOTIFIER USA or Regional Under License
TYCO USA or Regional Under License
SYSTEM SENSOR USA or Regional Under License
EDWARDS USA or Regional Under License
GREYSTONE CANADA or Regional Under License

5-1.43ACOUSTIC INSULATION

ARMACELL THAILAND
WILHAMS UK or Regional Under License
SCG THAILAND
AEROFLEX THAILAND
MASON USA or Regional Under License
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ABIE TIGER THAILAND

5-1.44�š�u�°�¨�¤�­�Î�µ�Á�¦�È�‹�¦�¼�ž(Pre-Fabrication Duct)

ESCO DUCT THAILAND
K-DUCT THAILAND
AS & D THAILAND
DUCT ASIA THAILAND

5-1.45PRE-INSULATED DUCT (PID)

TDT THAILAND
GEKKO THAILAND
WINCELL CHINA or Regional Under License
DUCT ASIA THAILAND
DUCT EXCEL THAILAND
KINGSPAN IRELAND or Regional Under License
FIRST DUCT INDONESIA or Regional Under License

5-1.46CALCIUM SILICATE INSULATION

PROMAT BELGIUM or Regional Under License
ASK CHINA or Regional Under License
SAINT-GOBAIN INDIA or Regional Under License

5-1.47ROCKWOOL INSULATION

ROXUL DENMARK or Regional Under License
ROCKWOOL DENMARK or Regional Under License
SAINT-GOBAIN INDIA or Regional Under License
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5-1.48FABLIC AIR DUCT

DURKEESOX USA or Regional Under License
EUROAIR DENMARK or Regional Under License
DUCTSOX USA or Regional Under License

5-1.49HIGH VOLUME LOWSPEED (HVLS) FAN

BIG ASS FANS USA or Regional Under License
EUROVENT THAILAND

5-1.50MALLEABLE IRON FITTINGS

SIAM FITTING THAILAND
SANHA GERMANY or Regional Under License
CRANE UK or Regional Under License
BIS FITTING THAILAND
LUCKY SEVEN THAILAND

5-1.51PIPE GROOVED COUPLINGS AND FITTINGS

VICTAULIC USA or Regional Under License
MECH CHINA or Regional Under License
TYCO/GRINNELL USA or Regional Under License
SHURJOINT TAIWAN or Regional Under License
VIKING USA or Regional Under License

5-1.52CABLE
(�Ä�®�v�Ä�•�v�¦�µ�¥�„�µ�¦�ª�´�­�—�»�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ)

5-1.53ELECTRICAL CONDUIT
(�Ä�®�v�Ä�•�v�¦�µ�¥�„�µ�¦�ª�´�­�—�»�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�…�°�Š�¦�³�•�•�Å�¢�¢�q�µ)
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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1-1 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤(DEFINITION)

1-1.1 "�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š" �®�¤�µ�¥�™�¹�Š�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦�š�¸�É�Å�—�v�¨�Š�œ�µ�¤�Ä�œ�­�´�•�•�µ�‹�v�µ�Š�Á�®�¤�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤

1-1.2 "�ª�·�«�ª�„�¦" �®�¤�µ�¥�™�¹�Š�ª�·�«�ª�„�¦�Ÿ�¼�v�°�°�„�Â�•�•�®�¦�º�°�ª�·�«�ª�„�¦�Ÿ�¼�v�š�¸�É�Å�—�v�¦�´�•�¤�°�•�°�Î�µ�œ�µ�‹�Ä�œ�„�µ�¦�—�¼�Â�¨�Š�µ�œ�°�°�„�Â�•�•
�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

1-1.3 "�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ"�®�¤�µ�¥�™�¹�Š�ª�·�«�ª�„�¦�®�¦�º�°�œ�µ�¥�•�u�µ�Š�Ÿ�¼�v�š�¸�É�Å�—�v�¦�´�•�¤�°�•�°�Î�µ�œ�µ�‹�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�®�v�š�Î�µ�®�œ�v�µ�š�¸�É�‡�ª�•�‡�»�¤
�„�µ�¦�—�Î�µ�Á�œ�·�œ�Š�µ�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—

1-1.4 "�Ÿ�¼�v�¦�´�•�‹�v�µ�Š" �®�¤�µ�¥�™�¹�Š�œ�·�˜�·�•�»�‡�‡�¨�Â�¨�³�˜�´�ª�Â�š�œ�®�¦�º�°�¨�¼�„�‹�v�µ�Š�…�°�Š�œ�·�˜�·�•�»�‡�‡�¨�š�¸�É�¨�Š�œ�µ�¤�Á�ž�}�œ�‡�¼�u�­�´�•�•�µ�„�´�•
�Á�‹�v�µ�…�°�Š�Ã�‡�¦�Š�„�µ�¦

1-1.5 "�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ" �®�¤�µ�¥�™�¹�Š�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�®�¤�—�š�¸�É�Ä�•�v�ž�¦�³�„�°�•�Ä�œ�„�µ�¦�š�Î�µ�­�´�•�•�µ�‹�v�µ�Š
�Á�®�¤�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤�¦�ª�¤�š�´�Ê�Š�Â�•�•�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�¸�É�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�„�v�Å�…�Â�¨�³/�®�¦�º�°
�Á�¡�·�É�¤�Á�˜�·�¤�Ã�—�¥�Ÿ�u�µ�œ�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�v�ª

1-1.6 "�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—" �®�¤�µ�¥�™�¹�Š�…�v�°�‡�ª�µ�¤�š�¸�É�Ä�•�v�„�Î�µ�®�œ�—�Â�¨�³�‡�ª�•�‡�»�¤�Š�µ�œ�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y
�ª�·�›�¸�„�µ�¦�š�Î�µ�Š�µ�œ� �m�¤�º�°�„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�…�v�°�˜�„�¨�Š�˜�u�µ�Š�Ç�š�¸�É�Á�„�¸�É�¥�ª�„�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�š�¸�É�¤�¸�ž�¦�µ�„�’�®�¦�º�°�Å�¤�u�¤�¸
�ž�¦�µ�„�’�Ä�œ�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤�­�´�•�•�µ�‹�v�µ�Š�Á�®�¤�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤�œ�¸�Ê

1-1.7 "�„�µ�¦�°�œ�»�¤�´�˜�·" �®�¤�µ�¥�™�¹�Š�„�µ�¦�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�¤�¸�°�Î�µ�œ�µ�‹�®�œ�v�µ�š�¸�É�Ä�œ
�„�µ�¦�°�œ�»�¤�´�˜�·

1-2 �…�°�•�Á�…�˜�…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—(SCOPE OF SPECIFICATION)

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�˜�·�—�˜�´�Ê�Š�š�—�­�°�•�Â�¨�³�˜�¦�ª�‹�¦�´�•�ª�´�­�—�»�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�„�µ�¦�•�¦�·�„�µ�¦�—�¼�Â�¨�„�µ�¦
�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�¡�¦�v�°�¤�š�´�Ê�Š�°�Î�µ�œ�ª�¥�‡�ª�µ�¤�­�³�—�ª�„�°�º�É�œ�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�¦�³�•�•
�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�—�´�Š�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�ž�¦�³�„�°�•�ž�¦�³�„�°�•�­�´�•�•�µ
�Â�¨�³/�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—(SPECIFICATION)�œ�¸�Ê�š�»�„�ž�¦�³�„�µ�¦�Â�¨�³�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�­�Î�µ�Á�¦�È�‹�¨�»�¨�u�ª�Š
�˜�µ�¤�‡�ª�µ�¤�¤�»�u�Š�®�¤�µ�¥�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�¥�u�µ�Š�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�„�¦�–�¸�š�¸�É�…�v�°�‡�ª�µ�¤�®�¦�º�°
�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�¤�¸�…�v�°�…�´�—�Â�¥�v�Š�„�´�œ�Â�¨�³/�®�¦�º�°�Â�˜�„�˜�u�µ�Š�Å�ž�‹�µ�„�Â�•�•�ž�¦�³�„�°�•
�­�´�•�•�µ�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�‹�v�Š�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�Ä�®�v�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�Ä�œ�š�´�œ�š�¸�Ã�—�¥�¦�³�•�»�…�v�°
�…�´�—�Â�¥�v�Š�®�¦�º�°�…�v�°�Â�˜�„�˜�u�µ�Š�Ä�®�v�Á�ž�}�œ�š�¸�É�•�´�—�Á�‹�œ�Â�¨�³�Ä�®�v�™�º�°�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�—�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�®�µ�„�„�¦�³�š�Î�µ�Å�ž�Ÿ�·�—�‹�µ�„�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦
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1-3 �Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ(DRAWINGS)

�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�‹�v�µ�Š�Á�®�¤�µ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤�Á�ž�}�œ�Á�¡�¸�¥�Š�Â�Ÿ�œ�Ÿ�´�Š�Â�¨�³�®�¨�´�„�„�µ�¦�Â�­�—�Š�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š
�¦�³�•�•�˜�µ�¤�‡�ª�µ�¤�ž�¦�³�­�Š�‡�y�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�š�u�µ�œ�´�Ê�œ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�­�°�•�„�´�•�Â�•�•
�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�•�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�Â�•�•�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�ž�¦�³�„�°�•�„�´�œ�Å�ž�—�v�ª�¥�„�¦�–�¸�š�¸�É
�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Â�„�v�Å�…�ž�¦�´�•�ž�¦�»�Š�Š�µ�œ�•�µ�Š�­�u�ª�œ�‹�µ�„�Â�•�•�Á�—�·�¤�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Á�¡�º�É�°�Ä�®�v�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�™�¼�„�˜�v�°�Š
�Å�—�v�‡�»�–�£�µ�¡�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�Á�¡�º�É�°�„�µ�¦�…�°�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�‹�µ�„
�ª�·�«�ª�„�¦�„�u�°�œ�„�µ�¦�Â�„�v�Å�…�Â�¨�³�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤

1-4 �¤�µ�˜�¦�“�µ�œ�Â�¨�³�…�v�°�•�´�Š�‡�´�•(STANDARD AND CODE)

1-4.1 "�…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž" �®�¦�º�°"�Á�Š�º�É�°�œ�Å�…�š�´�É�ª�Å�ž" �…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¦�³�„�°�•�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�™�º�°�ª�u�µ
�‡�¦�°�•�‡�¨�»�¤�™�¹�Š�Š�µ�œ�Ä�œ�­�´�•�•�µ�œ�¸�Ê�—�v�ª�¥

1-4.2 �„�¦�–�¸�¤�·�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�¤�µ�˜�¦�“�µ�œ�š�´�É�ª�Å�ž�…�°�Š�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³
�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Ä�®�v�™�º�°�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�­�™�µ�•�´�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�—�´�Š�˜�u�°�Å�ž

EIT STANDARDSSTANDARDS OF THE ENGINEERING
INSTITUTE OF THAILAND

TIS (�¤.�°.�„.) THAI INDUSTRIAL STANDARDS
BMA BANGKOK METROPOLITAN ADMINSTRATION
MWA METROPOLITAN WATER WORK AUTHORITY
ASTMAMERICAN SOCIETY FOR TESTING ANDMATERIALS
AWS AMERICAN WELDING SOCIETY
ASMEAMERICAN SOCIETY OF MECHANICAL ENGINEERS
ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
ASCEAMERICAN SOCIETY OF CIVILL ENGINEERS
AISI AMERICAN IRON ANS SHEET INSTITUTE
AWWAAMERICAN WATER WORKS OF ASSOCIATION
BS BRITISH STANDARDS
LPC LOSS PREVENTION COMMITTEE
DIN DEUTSHER NORMENAUSSCHSS
NFC NATIONAL FIRE CODE
NFPANATIONAL FIRE PROTECTION ASSOCIATION
UL UNDERWRITERS LOBORATORIES, INC., U.S.A.
FM FACTORY MUTUAL
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ASHRAE AMERICAN SOCIETY OF HEATING
REFRIGERATING AND AIRCONDITIONING ENGINEERS,
INC.

MEA METROPOLITAN ELECTRICAL AUTHORITY
NEC NATIONAL ELECTRICAL CODE
NEMANATIONAL ELECTRICAL MANUFACTURINGASSOCIATION
IEC INTERNATIONAL ELECTROTECHNICAL COMMISSION
�°�º�É�œ�Ç�š�¸�É�¦�³�•�»

1.4.3 �„�¦�–�¸�š�¸�É�˜�v�°�Š�š�—�­�°�•�‡�»�–�£�µ�¡ �ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Š�µ�œ�˜�µ�¤�­�´�•�•�µ�œ�¸�Ê    �Ä�®�v�š�—�­�°�•�Ä�œ�­�™�µ�•�´�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
�„�¦�¤�ª�·�š�¥�µ�«�µ�­�˜�¦�y�„�¦�³�š�¦�ª�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�y�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸

�‡�–�³�ª�·�«�ª�„�¦�¦�¤�«�µ�­�˜�¦�y�‹�»�¯�µ�¨�Š�„�¦�–�y�¤�®�µ�ª�·�š�¥�µ�¨�´�¥
�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�Á�š�‡�Ã�œ�Ã�¨�¥�¸�¡�¦�³�‹�°�¤�Á�„�¨�v�µ�›�œ�•�»�¦�¸
�­�™�µ�•�´�œ�°�º�É�œ�Ç�š�¸�É�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�Ã�—�¥�š�´�É�ª�Å�ž�Â�¨�³�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

1-5 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y(MATERIALS AND EQUIPMENT)

1-5.1 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç �š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�œ�¸�Ê �‹�³�˜�v�°�Š�Å�—�v�¤�µ�˜�¦�“�µ�œ�˜�µ�¤�š�¸�É�Å�—�v�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê  �Â�¨�³�Ÿ�¨�·�˜�‹�µ�„�Ã�¦�Š�Š�µ�œ�š�¸�É�¤�¸�•�º�É�°�Á�­�¸�¥�Š�Á�ž�}�œ�š�¸�É�¥�°�¤�¦�´�•�…�°�Š�ª�·�«�ª�„�¦

1-5.2 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�Š�µ�œ�˜�·�—�˜�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�¤�¸�‡�»�–�£�µ�¡�—�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�„�µ�¦�š�Î�µ�Š�µ�œ�Â�¨�³�°�µ�¥�»�Ä�•�v�Š�µ�œ
�­�¼�Š�ª�´�­�—�»�š�¸�É�Ä�•�v�š�´�Ê�Š�®�¤�—�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ä�®�¤�u�Å�¤�u�Á�‡�¥�Ä�•�v�Š�µ�œ�®�¦�º�°�™�¼�„�¦�³�Š�´�•�„�µ�¦�Ä�•�v�‹�µ�„�®�œ�u�ª�¥�Š�µ�œ�°�º�É�œ�¤�µ�„�u�°�œ
�Â�¨�³�Å�¤�u�¤�¸�„�µ�¦�•�Î�µ�¦�»�—�•�„�¡�¦�u�°�Š�Ä�—�Ç�Ã�—�¥�Á�Œ�¡�µ�³�°�¥�u�µ�Š�¥�·�É�Š�‹�³�˜�v�°�Š�Å�¤�u�¤�¸�‡�»�–�£�µ�¡�˜�É�Î�µ�„�ª�u�µ�š�¸�É�Å�—�v�„�Î�µ�®�œ�—�Å�ª�v�„�¦�–�¸
�š�¸�É�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�•�Î�µ�¦�»�—�®�¦�º�°�Á�­�¸�¥�®�µ�¥�Ž�¹�É�Š�Á�ž�}�œ�Ÿ�¨�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�®�¦�º�°�š�—�­�°�•�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦
�Ž�u�°�¤�Â�Ž�¤�®�¦�º�°�Á�ž�¨�¸�É�¥�œ�Ä�®�¤�u�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Ä�•�v�Š�µ�œ�Å�—�v

1-5.3 �Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�¦�³�•�»�•�º�É�°�Ÿ�¼�v�Ÿ�¨�·�˜
�ž�¦�³�Á�š�«�š�¸�É�Ÿ�¨�·�˜�•�º�É�°�š�µ�Š�„�µ�¦�‡�v�µ�Â�¨�³�Â�‡�˜�˜�µ�¨�È�°�‡�°�v�µ�Š�°�·�Š�Ã�—�¥�¦�³�•�»�¦�»�u�œ, �…�œ�µ�—�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�š�µ�Š�Á�š�‡�œ�·�‡
�Ä�®�v�•�´�—�Á�‹�œ�Ž�¹�É�Š�‹�´�—�Á�˜�¦�¸�¥�¤�Ã�—�¥�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�£�µ�¥�Ä�˜�v�Á�Š�º�É�°�œ�Å�…�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�„�Î�µ�®�œ�—�•�º�É�°�…�°�Š
�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�˜�´�Ê�Š�Â�˜�u�­�°�Š�•�º�É�°�…�¹�Ê�œ�Å�ž�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ä�•�v�°�¥�u�µ�Š�Ä�—�°�¥�u�µ�Š�®�œ�¹�É�Š�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v
�Å�—�v�Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�…�v�°�…�´�—�Â�¥�v�Š�Ä�œ�„�µ�¦�Á�¨�º�°�„�Ä�•�v�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�¦�³�®�ª�u�µ�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ä�®�v�™�º�°�ª�u�µ�‡�Î�µ
�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�—

1-5.4 �ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�Â�•�•�Â�¨�³�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�œ�Î�µ�¤�µ�Ä�•�v�‹�³�˜�v�°�Š�­�u�Š
�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Â�‡�˜�˜�µ�¨�È�°�‡�¡�¦�v�°�¤�š�´�Ê�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�‡�»�–�­�¤�•�´�˜�·�š�¸�É�­�¤�•�¼�¦�–�y�Ä�®�v�ª�·�«�ª�„�¦
�¡�·�‹�µ�¦�–�µ�°�œ�»�¤�´�˜�·�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦�„�u�°�œ�œ�Î�µ�Å�ž�­�´�É�Š�Ž�º�Ê�°�®�¦�º�°�Ä�•�v�Š�µ�œ�™�v�µ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�´�É�Š�Ž�º�Ê�°�Â�¨�³/�®�¦�º�°�œ�Î�µ�ª�´�­�—�»
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�®�¦�º�°�°�»�ž�„�¦�–�y�Å�ž�Ä�•�v�Š�µ�œ�Ã�—�¥�¤�·�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª�ž�¦�µ�„�’�ª�u�µ�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ç
�Å�¤�u�™�¼�„�˜�v�°�Š�˜�µ�¤�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�¦�º�Ê�°�™�°�œ�Á�¡�º�É�°
�Á�ž�¨�¸�É�¥�œ�ª�´�­�—�»�®�¦�º�°�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Á�°�Š�š�´�Ê�Š�œ�¸�Ê�˜�´�ª�°�¥�u�µ�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�š�¸�É�Ÿ�u�µ�œ�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�v�ª
�‹�³�Ä�•�v�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�­�Î�µ�®�¦�´�•�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�‹�³�˜�·�—�˜�´�Ê�Š�˜�u�°�Å�ž

1-5.5 �…�v�°�„�Î�µ�®�œ�—�¦�µ�¥�¨�³�Á�°�¸�¥�—�®�¦�º�°�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�š�¸�É�Á�…�¸�¥�œ�Å�ª�v�­�Î�µ�®�¦�´�•�Š�µ�œ�š�¸�É�Å�¤�u�Å�—�v�Â�­�—�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š
�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�•�œ�·�—�®�¦�º�°�Â�­�—�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�˜�u�°�¥�u�µ�Š�Ä�—�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‡�Î�µ�œ�¹�Š�™�¹�Š
�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Â�˜�u�¨�³�•�·�Ê�œ�œ�´�Ê�œ�Ç�Ä�®�v�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y
�Ä�—�Ç�„�È�˜�µ�¤�š�¸�É�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�˜�u�Å�¤�u�Å�—�v�„�Î�µ�®�œ�—�®�¦�º�°�•�¸�Ê�•�u�Š�Å�ª�v�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—
�Â�¨�³�Å�¤�u�Å�—�v�Â�­�—�Š�Å�ª�v�Ä�œ�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�™�v�µ�‹�Î�µ�Á�ž�}�œ�š�¸�É�‹�³�˜�v�°�Š�Ä�•�v�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�™�¼�„�˜�v�°�Š
�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�°�°�„�Â�•�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�´�É�ª�Å�ž�Â�¨�³�Ä�®�v�Å�—�v�‡�»�–�£�µ�¡�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�¤�µ�Ä�®�v�Ã�—�¥
�˜�¨�°�—�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤

1-5.6 �Á�‡�¦�º�É�°�Š�¤�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�Â�¨�³�Á�‡�¦�º�É�°�Š�•�u�ª�¥�Ÿ�u�°�œ�Â�¦�Š�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µ�¤�µ�Ä�•�v�Ä�œ�Š�µ�œ�œ�¸�Ê�˜�v�°�Š�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡
�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�Â�¨�³�Á�ž�}�œ�•�œ�·�—�š�¸�É�Á�®�¤�µ�³�­�¤�¦�ª�¤�š�´�Ê�Š�˜�v�°�Š�¤�¸�‹�Î�µ�œ�ª�œ�Á�¡�¸�¥�Š�¡�°�„�´�•�ž�¦�·�¤�µ�–�Š�µ�œ�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�¤�¸�­�·�š�›�·�Í�š�¸�É�‹�³�…�°�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�®�¦�º�°�Á�¡�·�É�¤�Á�˜�·�¤�‹�Î�µ�œ�ª�œ�Ä�®�v�Á�®�¤�µ�³�­�¤�„�´�•�„�µ�¦�Ä�•�v�Š�µ�œ

1-6 �„�µ�¦�Á�„�È�•�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�­�™�µ�œ�š�¸�É�Á�„�È�•�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�£�µ�¥�Ä�œ
�•�¦�·�Á�ª�–�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�°�µ�‡�µ�¦�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�—�´�Š�„�¨�u�µ�ª�‹�³�¥�´�Š�‡�Š�Á�ž�}�œ�„�¦�¦�¤�­�·�š�›�·�Í�…�°�Š�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�®�¤�—�Ž�¹�É�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�­�¼�•�®�µ�¥�Á�­�º�É�°�¤�­�£�µ�¡�®�¦�º�°�™�¼�„�š�Î�µ�¨�µ�¥�‹�œ�„�ª�u�µ�‹�³
�Å�—�v�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�­�·�Ê�œ�­�¤�•�¼�¦�–�y�Â�¨�³�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª

1-7 �„�µ�¦�˜�¦�ª�‹�­�°�•�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—

1-7.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�˜�¦�ª�‹�­�°�•�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�˜�u�µ�Š�Ç�‹�œ�Â�œ�u�Ä�‹�ª�u�µ�Á�…�v�µ�Ä�‹�™�¹�Š
�…�v�°�„�Î�µ�®�œ�—�Â�¨�³�Á�Š�º�É�°�œ�Å�…�˜�u�µ�Š�Ç�°�¥�u�µ�Š�•�´�—�Á�‹�œ

1-7.2 �Á�¤�º�É�°�¤�¸�…�v�°�­�Š�­�´�¥�…�´�—�Â�¥�v�Š�®�¦�º�°�…�v�°�Ÿ�·�—�¡�¨�µ�—�¦�³�®�ª�u�µ�Š�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—
�˜�u�µ�Š�Ç�Ä�®�v�­�°�•�™�µ�¤�‹�µ�„�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�„�µ�¦�˜�¸�‡�ª�µ�¤�Ä�œ�…�v�°�…�´�—�Â�¥�v�Š�Ä�—�Ç�Ä�®�v�˜�¸�‡�ª�µ�¤�Å�ž
�Ä�œ�Â�œ�ª�š�µ�Š�š�¸�É�—�¸�„�ª�u�µ�™�¼�„�˜�v�°�Š�„�ª�u�µ�„�µ�¦�Ä�•�v�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�¤�¸�‡�»�–�£�µ�¡�—�¸�„�ª�u�µ�Â�¨�³�‡�¦�•�™�v�ª�œ�„�ª�u�µ

1-7.3 �„�µ�¦�‡�¨�µ�—�Á�‡�¨�º�É�°�œ�„�µ�¦�˜�„�®�¨�u�œ�®�¦�º�°�‡�ª�µ�¤�Ÿ�·�—�¡�¨�µ�—�°�º�É�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�Â�•�•�Â�ž�¨�œ�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—�‹�³�˜�v�°�Š�™�º�°�ª�u�µ�Á�ž�}�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�‹�³�˜�·�—�˜�u�°�­�°�•�™�µ�¤�ª�·�«�ª�„�¦�Á�¡�º�É�°�•�¸�Ê�Â�‹�Š
�Â�„�v�Å�…�Â�•�•�Â�ž�¨�œ�Ä�®�v�™�¼�„�˜�v�°�Š�„�u�°�œ�š�¸�É�‹�³�¨�Š�¤�º�°�š�Î�µ�„�µ�¦�„�u�°�­�¦�v�µ�Š�®�¦�º�°�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�š�´�Ê�Š�œ�¸�Ê�®�µ�„�‹�³�˜�v�°�Š�š�Î�µ
�„�µ�¦�ž�¦�´�•�ž�¦�»�Š�Š�µ�œ�•�µ�Š�­�u�ª�œ�‹�µ�„�Â�•�•�š�¸�É�Å�—�v�Â�­�—�Š�Å�ª�v�Ã�—�¥�š�¸�É�Á�®�È�œ�ª�u�µ�Á�ž�}�œ�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�š�¸�É�‹�³�˜�v�°�Š�Ä�•�v�Á�¡�º�É�°�Ä�®�v
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�Š�µ�œ�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�™�¼�„�˜�v�°�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�„�µ�¦�°�°�„�Â�•�•�„�µ�¦�˜�·�—�˜�´�Ê�Š�š�´�É�ª�Å�ž�Â�¨�³�Ä�®�v�Å�—�v�‡�»�–�£�µ�¡�˜�µ�¤
�˜�v�°�Š�„�µ�¦�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤

1-7.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�«�¹�„�¬�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�µ�„�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�¨�³�Ã�‡�¦�Š�­�¦�v�µ�Š�¡�¦�v�°�¤�Ç�„�´�œ�Å�ž
�„�´�•�Â�•�•�š�µ�Š�ª�·�«�ª�„�¦�¦�¤�Á�‡�¦�º�É�°�Š�„�¨(�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«, �¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³
�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥) �Â�¨�³�¦�³�•�•�Å�¢�¢�q�µ�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Á�­�¤�°

1-8 �Â�Ÿ�œ�Š�µ�œ�Â�¨�³�¦�µ�¥�Š�µ�œ�‡�ª�µ�¤�‡�º�•�®�œ�v�µ�…�°�Š�Š�µ�œ
(WORKING SCHEDULE AND PROGRESSREPORT)

1-8.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�„�Î�µ�®�œ�—�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¦�³�„�°�•�„�µ�¦�ž�¦�³�­�µ�œ�Š�µ�œ�š�´�Ê�Š
�š�µ�Š�—�v�µ�œ�•�u�µ�Š�„�µ�¦�…�œ�­�u�Š�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�Â�¨�v�ª�Á�­�¦�È�‹�Â�˜�u�¨�³�…�´�Ê�œ�˜�°�œ�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�°�»�ž�­�¦�¦�‡�Â�¨�³�‡�ª�µ�¤�¨�u�µ�•�v�µ�˜�u�µ�Š�Ç

�°�´�œ�°�µ�‹�Á�ž�}�œ�Ÿ�¨�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�˜�u�°�„�µ�¦�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�…�°�Š�Š�µ�œ�š�´�Ê�Š�®�¤�—�­�u�Š�˜�u�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�Á�ž�}�œ�¦�³�¥�³�Ç�„�µ�¦�‹�´�—�š�Î�µ�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�œ�¸�Ê�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�ž�¦�´�•�ž�¦�»�Š�Ä�®�v�š�´�œ�­�¤�´�¥�­�°�—�‡�¨�v�°�Š
�„�´�•�Â�Ÿ�œ�Š�µ�œ�„�u�°�­�¦�v�µ�Š�°�¥�¼�u�Á�­�¤�°

1-8.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�Â�Ÿ�œ�Š�µ�œ�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�¥�³�Á�ª�¨�µ�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�¦�µ�¥�Š�µ�œ�‡�ª�µ�¤�‡�º�•�®�œ�v�µ�…�°�Š
�Š�µ�œ�š�»�„�Ç�Á�—�º�°�œ�˜�u�°�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‡�œ�¨�³1�•�»�—�Ä�œ�Á�ª�¨�µ�š�¸�É�„�Î�µ�®�œ�—�Ã�—�¥�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ
�‹�œ�„�ª�u�µ�Š�µ�œ�‹�³�Â�¨�v�ª�Á�­�¦�È�‹

1-8.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�‹�v�Š�‹�Î�µ�œ�ª�œ�ª�·�«�ª�„�¦�•�u�µ�Š�Â�¨�³�¡�œ�´�„�Š�µ�œ�°�º�É�œ�Ç�š�¸�É�‹�³�Á�…�v�µ�š�Î�µ�Š�µ�œ�Ä�œ�­�™�µ�œ�š�¸�É�Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•�Á�¡�º�É�°�…�°�°�œ�»�•�µ�˜�„�u�°�œ�Á�…�v�µ�š�Î�µ�Š�µ�œ�°�¥�u�µ�Š�œ�v�°�¥1�ª�´�œ�„�u�°�œ�š�Î�µ�Š�µ�œ

1-8.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�š�Î�µ�Â�Ÿ�œ�Š�µ�œ�„�µ�¦�š�Î�µ�¦�µ�¥�Š�µ�œ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�º�É�œ�Ç�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤
�Š�µ�œ�„�Î�µ�®�œ�—�Ä�®�v

1-9 �Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š(SHOP DRAWINGS)

1-9.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�„�µ�¦�Á�˜�¦�¸�¥�¤SHOP DRAWINGS�­�Î�µ�®�¦�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É
�‹�³�Ä�•�v�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�®�¦�º�°�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�Š�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•
�˜�u�°�„�µ�¦�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�•�·�Ê�œ�Ã�—�¥�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�ª�´�—�­�™�µ�œ�š�¸�É�‹�¦�·�Š�Á�š�¸�¥�•�„�´�•�Â�•�•�Â�ž�¨�œ�„�u�°�­�¦�v�µ�Š
�Á�¡�º�É�°�œ�Î�µ�…�v�°�¤�¼�¨�¤�µ�Ä�•�v�Ä�œ�„�µ�¦�š�Î�µ�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�¦�u�ª�¤�¤�º�°�„�´�•�Š�µ�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�Š�µ�œ
�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Š�µ�œ�˜�„�Â�˜�u�Š�£�µ�¥�Ä�œ�Â�¨�³�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�Ä�œ�„�µ�¦�­�u�Š�Â�•�•�Â�ž�¨�œ�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°
�…�°�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�‹�³�˜�v�°�Š�Å�¤�u�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�Ä�—�Ç�‹�œ�„�ª�u�µ�‹�³�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·
�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�ž�}�œ�¨�µ�¥�¨�´�„�¬�–�y�°�´�„�¬�¦
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1-9.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�‹�´�—�Á�¦�¸�¥�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�»�„�•�œ�·�—�®�¦�º�°
�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�®�È�œ�ª�u�µ�‹�Î�µ�Á�ž�}�œ�Á�­�œ�°�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ã�—�¥�˜�v�°�Š�¤�¸�ª�·�«�ª�„�¦�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ
�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�•�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ä�®�v�™�¼�„�˜�v�°�Š�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š�˜�µ�¤
�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�¡�¦�v�°�¤�š�´�Ê�Š�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�Â�¨�³�¨�Š�ª�´�œ�š�¸�É�„�Î�µ�„�´�•�•�œ�Â�•�•�š�¸�É�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�š�»�„�Â�Ÿ�u�œ
�‹�Î�µ�œ�ª�œ5�•�»�—�Á�¡�º�É�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ15�ª�´�œ�Ã�—�¥�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³
�˜�¦�ª�‹�­�°�•�Â�¨�³�Â�‹�v�Š�˜�u�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�£�µ�¥�Ä�œ7�ª�´�œ�®�µ�„�¤�·�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�„�v�Å�…�Â�¨�³�­�u�Š
�Ä�®�v�Ä�®�¤�u�£�µ�¥�Ä�œ7�ª�´�œ�®�¨�´�Š�‹�µ�„�®�¨�´�Š�‹�µ�„�š�¸�É�Å�—�v�¦�´�•�Â�‹�v�Š

1-9.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�«�¹�„�¬�µ�š�Î�µ�‡�ª�µ�¤�Á�…�v�µ�Ä�‹�Â�•�•�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�•�•�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�•�•�˜�„�Â�˜�u�Š�£�µ�¥�Ä�œ�Â�¨�³
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1-10 �Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š(REPRODUCIBLE AS BUILT DRAWING)

�Ä�œ�¦�³�®�ª�u�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�Â�•�•�˜�µ�¤�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Â�­�—�Š�˜�Î�µ�Â�®�œ�u�Š�…�°�Š�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�¦�ª�¤�š�´�Ê�Š�„�µ�¦�Â�„�v�Å�…�°�º�É�œ�Ç�š�¸�É�ž�¦�µ�„�’�Ä�œ�Š�µ�œ�¦�³�®�ª�u�µ�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�Ã�—�¥�¤�¸�¤�µ�˜�¦�µ�­�u�ª�œ1:100
�­�Î�µ�®�¦�´�•�Â�•�•�Â�ž�¨�œ�Â�¨�³�Ä�•�v�¤�µ�˜�¦�µ�­�u�ª�œ1:25�­�Î�µ�®�¦�´�•�Â�•�•�…�¥�µ�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�Î�µ�œ�ª�œ1�•�»�—
�Á�­�œ�°�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�Á�ž�}�œ�¦�³�¥�³�Ç�®�¦�º�°�š�»�„�‡�¦�´�Ê�Š�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�¦�v�°�Š�…�°�Ä�®�v�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�š�Î�µ�­�u�Š�š�´�Ê�Š�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�Ä�®�v�Á�­�¦�È�‹�„�u�°�œ�„�µ�¦�ž�l�—�Ÿ�v�µ�Á�¡�—�µ�œ�„�µ�¦�„�u�°�Ÿ�œ�´�Š
�ž�l�—�®�¦�º�°�™�¤�—�·�œ�Â�¨�³�£�µ�¥�®�¨�´�Š�‹�µ�„�š�¸�É�Š�µ�œ�˜�·�—�˜�´�Ê�Š�š�´�Ê�Š�¦�³�•�•�Â�¨�v�ª�Á�­�¦�È�‹�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š
�‹�¦�·�Š�š�¸�É�¨�Š�œ�µ�¤�¦�´�•�¦�°�Š�‡�ª�µ�¤�™�¼�„�˜�v�°�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Â�¨�³�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Å�—�v�˜�¦�ª�‹�­�°�•�Â�¨�v�ª�—�´�Š�„�¨�u�µ�ª�Ã�—�¥�¤�¸
�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�š�Î�µ�­�Î�µ�Á�œ�µ�—�´�Š�œ�¸�Ê

�˜�v�œ�Œ�•�´�•�…�°�Š�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�­�Î�µ�®�¦�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š1�•�»�—
�Â�•�•�¡�·�¤�¡�y�Á�…�¸�¥�ª�…�°�Š�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�­�Î�µ�®�¦�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š3�•�»�—�­�Î�µ�®�¦�´�•�ª�·�«�ª�„�¦1�•�»�—�Â�¨�³�­�Î�µ�®�¦�´�•�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ1�•�»�—
ELECTRONIC FILES (�‹�´�—�š�Î�µ�Ã�—�¥�Ã�ž�¦�Â�„�¦�¤AUTOCAD VERSION 2000�Á�ž�}�œ�°�¥�u�µ�Š�œ�v�°�¥)
�­�Î�µ�®�¦�´�•�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š1�•�»�—�­�Î�µ�®�¦�´�•�ª�·�«�ª�„�¦1�•�»�—�Â�¨�³�­�Î�µ�®�¦�´�•�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ1�•�»�—
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�„�u�°�œ�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�ž�’�·�•�´�˜�·�Š�µ�œ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�™�¹�Š�Ÿ�¨�„�¦�³�š�•�˜�u�°�Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š
�Â�¨�³�š�¸�É�°�µ�‹�—�Î�µ�Á�œ�·�œ�„�µ�¦�Å�ž�Â�¨�v�ª�¡�¦�v�°�¤�š�´�Ê�Š�Â�‹�v�Š�Ÿ�¨�—�´�Š�„�¨�u�µ�ª(�®�µ�„�¤�¸) �Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤
�Š�µ�œ�š�¦�µ�•�š�´�œ�š�¸�¤�·�Œ�³�œ�´�Ê�œ�Ÿ�¨�„�¦�³�š�•�š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�‹�³�Á�ž�}�œ�£�µ�¦�³�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-11.5 �Ä�œ�„�¦�–�¸�š�¸�É�¤�¸�„�µ�¦�Â�„�v�Å�…�®�¦�º�°�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�•�•�‹�µ�„�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�˜�·�—�˜�´�Ê�Š�¦�³�•�•
�Á�®�¤�µ�³�­�¤�„�´�•�­�£�µ�¡�®�¦�º�°�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Â�¨�³/�®�¦�º�°�Á�ž�}�œ�„�µ�¦�Â�„�v�Å�…�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�ž�¨�¸�„�¥�u�°�¥�Ä�®�v�Ÿ�¼�v�¦�´�•
�‹�v�µ�Š�­�µ�¤�µ�¦�™�‹�´�—�š�Î�µ�Á�ž�}�œ�Â�•�•SHOP DRAWINGS�Á�­�œ�°�Á�¡�º�É�°�„�µ�¦�°�œ�»�¤�´�˜�·�Â�¨�³�˜�·�—�˜�´�Ê�Š�˜�u�°�Å�ž�Å�—�v
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1-12 �„�µ�¦�Ä�•�v�¡�¨�´�Š�Š�µ�œ�Å�¢�¢�q�µ�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š

1-12.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�¦�´�•�Ÿ�·�—�•�°�•�Á�„�¸�É�¥�ª�„�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�u�°�­�µ�¥�Å�¢�¢�q�µ�­�µ�¥�Ã�š�¦�«�´�¡�š�y�š�u�°
�œ�Ê�Î�µ�ž�¦�³�ž�µ�Â�¨�³�š�u�°�œ�Ê�Î�µ�°�º�É�œ�Ç�¦�ª�¤�š�´�Ê�Š�¤�µ�˜�¦�ª�´�—�˜�u�µ�Š�Ç�•�´�É�ª�‡�¦�µ�ª�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�‡�u�µ�Ä�•�v�‹�u�µ�¥
�…�–�³�Ä�•�v�Š�µ�œ�—�v�ª�¥

1-12.2 �‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�Ä�œ�…�v�°1-12.1�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�´�Ê�Š�Â�˜�u�ª�´�œ�Á�¦�·�É�¤�Á�˜�¦�¸�¥�¤�„�µ�¦�¦�³�®�ª�u�µ�Š�„�µ�¦
�„�u�°�­�¦�v�µ�Š�‹�œ�„�¦�³�š�´�É�Š�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª

1-12.3 �„�µ�¦�¦�º�Ê�°�™�°�œ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�˜�v�°�Š�Ä�•�v�Š�µ�œ�•�´�É�ª�‡�¦�µ�ª�‹�³�˜�v�°�Š�„�¦�³�š�Î�µ�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�—�¸�Á�•�u�œ�Á�—�·�¤�£�µ�¥�®�¨�´�Š
�‹�µ�„�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª�™�v�µ�®�µ�„�¤�¸�­�·�É�Š�Ä�—�•�„�¡�¦�u�°�Š�Á�­�¸�¥�®�µ�¥�…�–�³�¦�º�Ê�°�™�°�œ�¥�´�Š�‡�Š�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�•�u�œ�„�´�œ

1-12.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Å�¢�¢�q�µ�•�´�É�ª�‡�¦�µ�ª�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç�˜�µ�¤�‹�»�—�˜�u�µ�Š�Ç
�£�µ�¥�Ä�œ�°�µ�‡�µ�¦�Ž�¹�É�Š�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�­�Î�µ�®�¦�´�•�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�®�¦�º�°�„�µ�¦�˜�¦�ª�‹�­�°�•�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥
�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�—�ª�Š�Ã�‡�¤�­�Î�µ�®�¦�´�•�Â�­�Š�­�ª�u�µ�Š�•�´�É�ª�‡�¦�µ�ª�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-12.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�°�»�ž�„�¦�–�y�—�´�•�Á�¡�¨�·�Š�˜�·�—�˜�´�Ê�Š�Ä�œ�•�¦�·�Á�ª�–�˜�u�µ�Š�Ç�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ž�’�·�•�´�˜�·�Š�µ�œ�°�¥�u�µ�Š�Á�¡�¸�¥�Š�¡�°

1-13 �„�µ�¦�˜�¦�ª�‹�­�°�•�Ÿ�¨�Š�µ�œ(INSPECTION)

�ª�·�«�ª�„�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¤�¸�°�Î�µ�œ�µ�‹�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�l�—�®�¦�º�°�¦�º�Ê�°�Š�µ�œ�­�u�ª�œ�Ä�—�Ç�š�¸�É�Å�¤�u�°�µ�‹�˜�¦�ª�‹�­�°�•�‹�µ�„
�£�µ�¥�œ�°�„�Å�—�v�Á�¡�º�É�°�˜�¦�ª�‹�­�°�•�®�¦�º�°�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�—�­�°�•�ª�´�­�—�»�®�¦�º�°�­�·�É�Š�…�°�Š�Ä�—�Ç�®�¦�º�°�Š�µ�œ�­�u�ª�œ
�Ä�—�Ç�š�¸�É�Å�—�v�š�Î�µ�Å�ž�Â�¨�v�ª�Å�—�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Ã�—�¥�¤�·�•�´�„�•�v�µ�Á�¤�º�É�°�Å�—�v�¦�´�•�¦�µ�¥�„�µ�¦�‡�Î�µ�­�´�É�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�Á�­�¸�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�´�Ê�Š�®�¤�—�Á�¡�º�É�°�„�µ�¦�˜�¦�ª�‹�­�°�•�®�¦�º�°�Ä�•�v�Š�µ�œ�—�´�Š�„�¨�u�µ�ª
�¦�ª�¤�š�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�Â�„�v�Å�…�Ä�®�v�‡�º�œ�­�£�µ�¡�™�v�µ�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�­�°�•�®�¦�º�°�š�—�­�°�•�ž�¦�µ�„�’�ª�u�µ�Š�µ�œ�—�´�Š�„�¨�u�µ�ª
�Å�¤�u�¤�¸�‡�»�–�­�¤�•�´�˜�·�Á�¡�¸�¥�Š�¡�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¥�°�¤�¦�´�•�Â�¨�³�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�„�v�Å�…�Ã�—�¥�¤�·�•�´�„�•�v�µ�Á�¤�º�É�°�Å�—�v�¦�´�•�¦�µ�¥�„�µ�¦
�Ä�®�v�Â�„�v�Å�…�…�v�°�•�„�¡�¦�u�°�Š�Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Á�¡�º�É�°�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤
�…�v�°�„�Î�µ�®�œ�—�Ä�œ�­�´�•�•�µ�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�Ã�—�¥�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�Â�„�v�Å�…
�Á�œ�º�É�°�Š�‹�µ�„�‡�ª�µ�¤�•�„�¡�¦�u�°�Š�˜�u�µ�Š�Ç�š�´�Ê�Š�­�·�Ê�œ�Â�˜�u�š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Å�¤�u�Á�ž�}�œ�„�µ�¦�„�¦�³�š�Î�µ�š�¸�É�ž�¦�µ�«�‹�µ�„�Á�®�˜�»�°�´�œ�‡�ª�¦

1-14 �„�µ�¦�š�—�­�°�•�Â�¨�³�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•

1-14.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�š�—�­�°�•�Â�¨�³�ž�¦�´�•�Â�˜�u�Š�¦�³�•�•�Â�¨�³�‹�³�˜�v�°�Š�Â�„�v�Å�…�ž�¦�´�•�ž�¦�»�Š�¦�³�•�•�˜�µ�¤
�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�˜�µ�¤�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—
�š�»�„�ž�¦�³�„�µ�¦
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1-14.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�˜�µ�¦�µ�Š�Â�Ÿ�œ�Š�µ�œ�Â�­�—�Š�„�Î�µ�®�œ�—�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�¦�ª�¤�š�´�Ê�Š�‹�´�—�Á�˜�¦�¸�¥�¤
�Á�°�„�­�µ�¦�Â�œ�³�œ�Î�µ�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�„�µ�¦�Ä�•�v�Š�µ�œ(OPERATION MANUAL)�Á�­�œ�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�š�Î�µ
�„�µ�¦�š�—�­�°�•�°�¥�u�µ�Š�œ�v�°�¥15�ª�´�œ

1-14.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�˜�µ�¤�®�¨�´�„�ª�·�•�µ�Â�¨�³�…�v�°�„�Î�µ�®�œ�—�Ã�—�¥�°�»�ž�„�¦�–�y�Â�¨�³
�Á�‡�¦�º�É�°�Š�¤�º�°�š�¸�É�Ä�•�v�Ä�œ�„�µ�¦�š�—�­�°�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�š�´�Ê�Š�®�¤�—�Â�¨�³�…�–�³�š�—�­�°�•�˜�v�°�Š�¤�¸�Ÿ�¼�v�Â�š�œ�…�°�Š�Ÿ�¼�v
�ª�u�µ�‹�v�µ�Š�Â�¨�³/�®�¦�º�°�ª�·�«�ª�„�¦�Â�¨�³/ �®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�°�¥�¼�u�¦�u�ª�¤�…�–�³�š�—�­�°�•�—�v�ª�¥�¦�µ�¥�Š�µ�œ�…�v�°�¤�¼�¨�Ä�œ�„�µ�¦
�š�—�­�°�•�Ä�®�v�š�Î�µ�Á�ž�}�œ�Â�•�•�¢�°�¦�y�¤�Á�­�œ�°�°�œ�»�¤�´�˜�·�˜�u�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�´�Ê�Š�œ�¸�Ê�„�u�°�œ�š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�³�®�¨�´�Š�„�µ�¦
�š�—�­�°�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�„�¦�°�„�…�v�°�¤�¼�¨�˜�µ�¤�š�¸�É�Å�—�v�‹�µ�„�„�µ�¦�š�—�­�°�•�‹�¦�·�Š�­�u�Š�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�Î�µ�œ�ª�œ4�•�»�—

1-14.4 �‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�š�—�­�°�•�Á�•�u�œ�‡�u�µ�„�¦�³�Â�­�Å�¢�¢�q�µ�œ�Ê�Î�µ�ž�¦�³�ž�µ�Â�¦�Š�Š�µ�œ�²�¨�²�Ä�œ�¦�³�®�ª�u�µ�Š�„�µ�¦�š�—�­�°�•
�Á�‡�¦�º�É�°�Š�Â�¨�³�¦�³�•�•�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-14.5 �£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�š�Î�µ�‡�ª�µ�¤�­�³�°�µ�—�Á�¡�º�É�°�„�Î�µ�‹�´�—� �»�p�œ�Â�¨�³�­�·�É�Š
�­�„�ž�¦�„�Ž�¹�É�Š�°�µ�‹�„�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•�¦�³�•�•�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�ª�·�«�ª�„�¦�Â�¨�³
�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�š�Î�µ�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

1-15 �‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y

1-15.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�‡�¼�u�¤�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�¦�µ�¥�„�µ�¦�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š
�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�µ�¥�„�µ�¦�°�³�Å�®�¨�u�Â�¨�³�°�º�É�œ�Ç�Ä�œ�¨�´�„�¬�–�³�Á�¨�u�¤�®�œ�´�Š�­�º�°(�Â�¨�³�°�µ�‹�Á�ž�}�œ�Â�•�•�Â�Ÿ�u�œ�…�v�°�¤�¼�¨
�°�·�Á�¨�È�„�š�¦�°�œ�·�‡�­�y�—�v�ª�¥) �Á�ž�}�œ�£�µ�¬�µ�Å�š�¥�Â�¨�³/�®�¦�º�°�£�µ�¬�µ�°�´�Š�„�§�¬�Ã�—�¥�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š
�¤�°�•�Š�µ�œ�‹�Î�µ�œ�ª�œ4�•�»�—�­�Î�µ�®�¦�´�•�ª�·�«�ª�„�¦�‹�Î�µ�œ�ª�œ1�•�»�—�Â�¨�³�­�Î�µ�®�¦�´�•�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�Î�µ�œ�ª�œ1�•�»�—

1-15.2 �‡�¼�u�¤�º�°�š�´�Ê�Š�®�¤�—�˜�µ�¤�…�v�°1-15.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¦�u�µ�Š�Á�­�œ�°�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ1 �•�»�—�Á�¡�º�É�°�š�Î�µ�„�µ�¦
�˜�¦�ª�‹�­�°�•�Â�¨�³�°�œ�»�¤�´�˜�·�„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µ�‹�¦�·�Š

1-15.3 �•�š�‡�ª�µ�¤�Ã�‰�¬�–�µ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�®�¦�º�°�Â�‡�˜�˜�µ�¨�È�°�‡�Å�¤�u�™�º�°�ª�u�µ�Á�ž�}�œ�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

1-15.4 �¦�µ�¥�¨�³�Á�°�¸�¥�—�£�µ�¥�Ä�œ�‡�¼�u�¤�º�°�Ä�®�v�ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�Á�ž�}�œ�®�¤�ª�—�Ç�Å�¤�u�œ�v�°�¥�„�ª�u�µ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
�®�¤�ª�—�š�¸�É1 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�…�°�Š�¦�³�•�•
�®�¤�ª�—�š�¸�É2 �ž�¦�³�„�°�•�—�v�ª�¥�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�Â�¨�³�ª�·�›�¸�„�µ�¦�Ä�•�v�Š�µ�œ
�®�¤�ª�—�š�¸�É3 �ž�¦�³�„�°�•�—�v�ª�¥�…�v�°�¤�¼�¨�š�µ�Š�Á�š�‡�œ�·�‡�Â�¨�³�Â�‡�˜�˜�µ�¨�È�°�‡�…�°�Š

�°�»�ž�„�¦�–�y�š�´�Ê�Š�®�¤�—�Ä�œ�¦�³�•�•�¡�¦�v�°�¤�¦�µ�¥�•�º�É�°�•�¦�·�¬�´�š�˜�´�ª�Â�š�œ
�‹�Î�µ�®�œ�u�µ�¥�•�º�É�°�Ÿ�¼�v�˜�·�—�˜�u�°�š�¸�É�°�¥�¼�u�®�¤�µ�¥�Á�¨�…�Ã�š�¦�«�´�¡�š�y
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�®�¤�ª�—�š�¸�É4 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�Š�µ�œ�Ÿ�¨�„�µ�¦�š�—�­�°�•�¦�³�•�•
�®�¤�ª�—�š�¸�É5 �ž�¦�³�„�°�•�—�v�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š�„�µ�¦�˜�¦�ª�‹�­�°�•

�¦�³�®�ª�u�µ�Š�„�µ�¦�Ä�•�v�Š�µ�œ�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ
�®�¤�ª�—�š�¸�É6 �ž�¦�³�„�°�•�—�v�ª�¥�­�µ�Á�®�˜�»�„�µ�¦�•�Î�µ�¦�»�—�•�„�¡�¦�u�°�Š�®�¦�º�°�Ä�•�v�Š�µ�œ�Å�¤�u�Å�—�v

�Â�¨�³�„�µ�¦�Â�„�v�Å�…�…�°�Š�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�Á�•�º�Ê�°�Š�˜�v�œ

1-16 �„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�l�—�Ä�•�v�Š�µ�œ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�š�¸�É�Ä�•�v�Š�µ�œ�Å�—�v�Á�˜�È�¤�š�¸�É�®�¦�º�°�¡�¦�v�°�¤�š�¸�É�‹�³
�Ä�•�v�Š�µ�œ�Å�—�v�Á�˜�È�¤�š�¸�É�Á�ž�}�œ�Á�ª�¨�µ24 �•�´�É�ª�Ã�¤�Š�˜�·�—�˜�u�°�„�´�œ�®�¦�º�°�Å�¤�u�œ�v�°�¥�„�ª�u�µ1 �ª�´�œ�Â�¨�³�‹�³�˜�v�°�Š�š�Î�µ�„�µ�¦�š�—�­�°�•
�Á�‡�¦�º�É�°�Š�¤�º�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�‹�³�„�Î�µ�®�œ�—�Ä�®�v�š�—�­�°�•�‹�œ�„�ª�u�µ�‹�³�Å�—�v�Ÿ�¨�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹
�Â�¨�³�Â�œ�u�Ä�‹�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�ª�u�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Á�®�¨�u�µ�œ�´�Ê�œ�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�—�¸�™�¼�„�˜�v�°�Š�˜�µ�¤
�Â�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�š�»�„�ž�¦�³�„�µ�¦�¦�µ�¥�„�µ�¦�­�·�É�Š�…�°�Š�˜�u�µ�Š�Ç�˜�u�°�Å�ž�œ�¸�Ê�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�­�u�Š�¤�°�•�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�œ�ª�´�œ�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�³�™�º�°�Á�ž�}�œ�­�u�ª�œ�®�œ�¹�É�Š�…�°�Š�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�—�v�ª�¥�¤�¸
�¦�µ�¥�¨�³�Á�°�¸�¥�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

�Â�•�•�š�¸�É�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�®�´�ª�…�v�°1-10
�‡�¼�u�¤�º�°�„�µ�¦�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ä�œ�®�´�ª�…�v�°1-15
�Á�‡�¦�º�É�°�Š�¤�º�°�¡�·�Á�«�¬�­�Î�µ�®�¦�´�•�Ä�•�v�Ä�œ�„�µ�¦�ž�¦�´�•�Â�˜�u�Š�Ž�u�°�¤�•�Î�µ�¦�»�Š�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�°�»�ž�„�¦�–�y�Ž�¹�É�Š�š�µ�Š�Ã�¦�Š�Š�µ�œ
�Ÿ�¼�v�Ÿ�¨�·�˜�­�u�Š�¤�µ�Ä�®�v�—�v�ª�¥
�°�³�Å�®�¨�u�˜�u�µ�Š�Ç�­�Î�µ�®�¦�´�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ä�œ�„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�Â�¨�³�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�‹�³�°�¥�¼�u�Ä�œ
�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ

�„�µ�¦�­�u�Š�¤�°�•�Š�µ�œ�¤�·�Å�—�v�®�¤�µ�¥�™�¹�Š�„�µ�¦�¡�v�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�µ�„�˜�¦�ª�‹�¡�•�£�µ�¥�®�¨�´�Š�‹�µ�„�„�µ�¦
�­�u�Š�¤�°�•�Š�µ�œ�Â�¨�v�ª�ž�¦�µ�„�’�ª�u�µ�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�œ�Î�µ�¤�µ�Ä�•�v�Š�µ�œ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Ä�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨
�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Å�¤�u�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�Š�¦�³�•�•
�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Â�¨�³/�®�¦�º�°�Å�¤�u�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�Ä�®�v�œ�Î�µ�Å�ž�Ä�•�v�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�Â�¨�³�Â�„�v�Å�…�Ä�®�v�™�¼�„�˜�v�°�Š�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—
�…�v�°�„�Î�µ�®�œ�—�œ�¸�Ê�š�»�„�ž�¦�³�„�µ�¦�š�´�œ�š�¸�š�¸�É�Å�—�v�¦�´�•�Â�‹�v�Š�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�—�Ç�Å�¤�u�Å�—�v
�š�´�Ê�Š�­�·�Ê�œ

1-17 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�Â�¨�³�„�µ�¦�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

1-17.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�Â�¨�³�¦�´�•�Ÿ�·�—�•�°�•�®�µ�„�¤�¸�…�v�°�•�„�¡�¦�u�°�Š�Ä�—�Ç�ž�¦�µ�„�’�…�¹�Ê�œ�Ä�œ�Š�µ�œ�˜�µ�¤�…�v�°
�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�Î�µ�®�œ�—�œ�¸�Ê�®�¦�º�°�®�µ�„�ž�¦�µ�„�’�ª�u�µ�¦�³�•�•�®�¦�º�°�°�»�ž�„�¦�–�y�Ä�—�Ç �Å�¤�u�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�­�¤�•�¼�¦�–�y
�˜�µ�¤�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�®�¦�º�°�š�Î�µ�Ä�®�v�š�¦�´�¡�¥�y�­�·�œ�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�­�¸�¥�®�µ�¥�Å�¤�u�ª�u�µ
�Ã�—�¥�š�µ�Š�˜�¦�Š�®�¦�º�°�š�µ�Š�°�v�°�¤�š�¸�É�Á�„�·�—�…�¹�Ê�œ�£�µ�¥�Ä�œ�¦�³�¥�³�Á�ª�¨�µ2 �ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�°�°�„�Ä�•�¦�´�•�¦�°�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ(CERTIFICATE OF PRACTICAL COMPLETION)�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�‹�´�—�„�µ�¦�Â�„�v�Å�…�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�Ã�—�¥�—�u�ª�œ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥
�š�´�Ê�Š�­�·�Ê�œ�®�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�¤�u�‹�´�—�„�µ�¦�Â�„�v�Å�…�Ä�®�v�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�£�µ�¥�Ä�œ�Á�ª�¨�µ�°�´�œ�­�¤�‡�ª�¦�˜�µ�¤�š�¸�É�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�…�°�Š� �p�µ�¥�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�„�Î�µ�®�œ�—�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�µ�‹�‹�´�—�Ä�®�v�Ÿ�¼�v�°�º�É�œ�š�Î�µ�„�µ�¦�Â�„�v�Å�…�Â�š�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ã�—�¥�š�¸�É�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�­�·�Ê�œ�š�¸�É�Á�„�·�—�‹�µ�„�„�µ�¦�Â�„�v�Å�…�œ�´�Ê�œ

1-17.2 �Ä�œ�•�u�ª�Š�Á�ª�¨�µ2�ž�m�œ�´�•�‹�µ�„�ª�´�œ�š�¸�É�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�°�°�„�Ä�•�¦�´�•�¦�°�Š�Â�­�—�Š�„�µ�¦�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�¤�µ�˜�¦�ª�‹�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�»�„�Á�—�º�°�œ�°�µ�š�·�Á�•�u�œ�„�µ�¦�°�´�—�‹�µ�¦�•�¸, �Á�˜�·�¤�œ�Ê�Î�µ�¤�´�œ�®�¨�u�°�¨�º�É�œ, �„�µ�¦�ž�¦�´�•
�‡�ª�µ�¤�˜�¹�Š�­�µ�¥�¡�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�˜�µ�¤�‡�¼�u�¤�º�°�Á�ž�}�œ�˜�v�œ

1-18 �„�µ�¦� �n�„�°�•�¦�¤�•�u�µ�Š�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ç

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Â�œ�³�œ�Î�µ�Â�¨�³� �n�„�°�•�¦�¤�•�u�µ�Š�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Ä�®�v�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Â�¨�³�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�¦�³�•�•�Å�—�v�°�¥�u�µ�Š
�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�£�µ�¥�Ä�œ30�ª�´�œ�®�¨�´�Š�‹�µ�„�Å�—�v�¦�´�•�„�µ�¦�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�Â�¨�v�ª

1-19 �Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�Á�œ�º�É�°�Š�˜�u�°�­�·�É�Š�„�u�°�­�¦�v�µ�Š

1-19.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Â�¨�³�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�Ä�œ�Š�µ�œ�¦�³�•�•�š�u�°�œ�Ê�Î�µ�š�u�°�¨�¤�š�u�°�¦�v�°�¥
�­�µ�¥�Å�¢�¢�q�µ�Â�¨�³�•�·�Ê�œ�­�u�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�š�¸�É�‹�³�˜�v�°�Š�Ÿ�u�µ�œ�‡�µ�œ�„�Î�µ�Â�¡�Š�¡�º�Ê�œ�‡�°�œ�„�¦�¸�˜�®�¦�º�°
�­�·�É�Š�„�u�°�­�¦�v�µ�Š�°�º�É�œ�Ç�Â�¨�³�‹�´�—�Á�˜�¦�¸�¥�¤�ª�µ�Š�š�u�°�ž�¨�°�„(SLEEVE)�®�¦�º�°�„�¦�°�•�­�¸�É�Á�®�¨�¸�É�¥�¤(BLOCK OUT)
�Ã�—�¥�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�Ä�œ�„�µ�¦�ª�µ�Š�š�u�°�ž�¨�°�„�Â�¨�³�„�¦�°�•�­�¸�É�Á�®�¨�¸�É�¥�¤�­�Î�µ�®�¦�´�•�•�u�°�Š�˜�u�µ�Š�Ç �š�¸�É
�˜�v�°�Š�„�µ�¦�Å�ª�v�„�u�°�œ�š�¸�É�Š�µ�œ�„�u�°�­�¦�v�µ�Š�‹�³�Å�ž�™�¹�Š

1-19.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�l�—�•�u�°�Š�š�u�°�Â�¨�³�•�u�°�Š�Á�ž�l�—�˜�u�µ�Š�Ç�Ž�¹�É�Š�š�µ�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�Á�˜�¦�¸�¥�¤�Å�ª�v�Ä�®�v�­�Î�µ�®�¦�´�•
�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Š�µ�œ�¦�³�•�•�®�¨�´�Š�‹�µ�„�Å�—�v�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Â�¨�³�š�u�°�Â�¨�v�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�ž�l�—
�•�u�°�Š�š�u�°�—�´�Š�„�¨�u�µ�ª�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�˜�µ�¤�‡�ª�µ�¤�Á�®�È�œ�•�°�•�…�°�Š�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�°�»�ž�„�¦�–�y�®�¦�º�°�š�u�°
�„�´�•�š�u�°�ž�¨�°�„�®�¦�º�°�„�¦�°�•�­�¸�É�Á�®�¨�¸�É�¥�¤�š�¸�É�°�¥�¼�u�Ä�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�š�¸�É�Á�ž�}�œ�Ÿ�œ�´�Š�„�´�œ�Å�¢�˜�v�°�Š�°�»�—�Â�œ�u�œ�—�v�ª�¥�ª�´�­�—�»�š�¸�É
�­�µ�¤�µ�¦�™�š�œ�Å�¢�Å�—�v�Å�¤�u�œ�v�°�¥�„�ª�u�µ2�•�´�É�ª�Ã�¤�Š

1-19.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Â�¨�³�°�»�ž�„�¦�–�y�¦�°�Š�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�Á�‡�¦�º�É�°�Š�‹�´�„�¦�Â�¨�³�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�˜�µ�¤
�®�¨�´�„�ª�·�•�µ�„�µ�¦�Â�¨�³�Ä�®�v�¤�¸�‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š�­�µ�¤�µ�¦�™�¦�´�•�œ�Ê�Î�µ�®�œ�´�„�Â�¨�³�š�œ�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ�…�–�³�Á�ž�l�—�Ä�•�v�Š�µ�œ�Å�—�v
�Á�ž�}�œ�°�¥�u�µ�Š�—�¸�Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�Â�¨�³�˜�v�°�Š�‹�´�—�š�Î�µ�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�u�µ�Š�Ç�…�°�Š�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Á�•�u�œ�…�œ�µ�—�œ�Ê�Î�µ�®�œ�´�„�Â�¨�³�˜�Î�µ�Â�®�œ�u�Š�Á�ž�}�œ�˜�v�œ�Á�­�œ�°�Ÿ�¼�v
�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�„�u�°�­�¦�v�µ�Š�°�µ�‡�µ�¦�š�¦�µ�•�¨�u�ª�Š�®�œ�v�µ�„�u�°�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�š�u�œ�Á�‡�¦�º�É�°�Š�Å�¤�u�œ�v�°�¥�„�ª�u�µ10
�ª�´�œ�„�µ�¦�Ä�®�v�…�v�°�¤�¼�¨�Ÿ�·�—�¡�¨�µ�—�®�¦�º�°�Å�¤�u�‡�¦�•�™�v�ª�œ�°�´�œ�„�u�°�Ä�®�v�Á�„�·�—�Ÿ�¨�Á�­�¸�¥�®�µ�¥�®�¦�º�°�‡�ª�µ�¤�¨�u�µ�•�v�µ�…�°�Š�Š�µ�œ
�„�u�°�­�¦�v�µ�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�š�´�Ê�Š�®�¤�—
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-19.4 �Ä�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Ä�—�Ç�®�v�µ�¤�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�´�—�®�¦�º�°�Á�‹�µ�³�­�u�ª�œ�®�œ�¹�É�Š�­�u�ª�œ�Ä�—�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�®�¦�º�°�­�u�ª�œ
�˜�„�Â�˜�u�Š�…�°�Š�°�µ�‡�µ�¦�„�u�°�œ�š�¸�É�‹�³�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ

1-19.5 �Ä�œ�„�¦�–�¸�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�·�Å�—�v�„�Î�µ�®�œ�—�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�š�u�°�Ÿ�u�µ�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�Å�ª�v�®�¦�º�°�„�Î�µ�®�œ�—�Å�ª�v�Ÿ�·�—�š�¸�É�Â�¨�³�˜�v�°�Š�š�Î�µ�„�µ�¦
�Á�‹�µ�³�®�¦�º�°�˜�„�Â�˜�u�Š�­�·�É�Š�„�u�°�­�¦�v�µ�Š�Ä�®�¤�u�Å�¤�u�ª�u�µ�„�¦�–�¸�Ä�—�Ç�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ
�­�u�ª�œ�œ�¸�Ê�š�´�Ê�Š�®�¤�—

1-19.6 �­�Î�µ�®�¦�´�•�š�u�°�ž�¨�°�„(SLEEVE)�š�¸�É�Ÿ�u�µ�œ�„�Î�µ�Â�¡�Š�£�µ�¥�Ä�œ�œ�´�Ê�œ�Ä�®�v�Ä�•�v�š�u�°�Á�®�¨�È�„�°�µ�•�­�´�Š�„�³�­�¸(GALVANIZED
STEEL PIPE)  SCHEDULE  40�®�¦�º�°BS 1387 CLASS  MEDIUM�Ã�—�¥�¤�¸�…�œ�µ�—
�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�Ä�œ�Ä�®�•�u�„�ª�u�µ�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�£�µ�¥�œ�°�„�…�°�Š�š�u�°�š�¸�É�Å�¤�u�¤�¸�Œ�œ�ª�œ�‡�ª�µ�¤�¦�v�°�œ�®�¦�º�°
�Ä�®�•�u�„�ª�u�µ�Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�…�°�Š�š�u�°�Á�¤�º�É�°�¦�ª�¤�Œ�œ�ª�œ�‡�ª�µ�¤�¦�v�°�œ�Â�¨�v�ª1 �…�œ�µ�—�š�u�°�Â�¨�³�š�Î�µ�„�µ�¦�°�»�—
�•�u�°�Š�ª�u�µ�Š�¦�³�®�ª�u�µ�Š�š�u�°�„�´�•�š�u�°�ž�¨�°�„(SLEEVE)�—�v�ª�¥�ª�´�­�—�»�š�¸�É�­�µ�¤�µ�¦�™�š�œ�Å�¢�°�¥�u�µ�Š�œ�v�°�¥2 �•�´�É�ª�Ã�¤�Š

1-19.7 �š�u�°�˜�u�µ�Š�Ç�š�¸�É�Ÿ�u�µ�œ�Ÿ�œ�´�Š�Â�¨�³�¡�º�Ê�œ�š�¸�É�„�´�œ�œ�Ê�Î�µ�Ž�¹�¤�¦�ª�¤�„�¦�–�¸�…�°�Š�š�u�°�Á�…�v�µ�°�°�„�•�u�°�Á�„�È�•�„�´�„�œ�Ê�Î�µ�Ä�®�v�Ä�•�v�š�u�°
STAINLESS STEEL SCH. 40�š�¸�É�¤�¸�Â�Ÿ�Š�­�„�´�—�œ�Ê�Î�µ(WATER STOP)�˜�µ�¤�Â�•�•� �{�Š�Å�ª�v�Ä�œ�Ÿ�œ�´�Š�®�¦�º�°
�¡�º�Ê�œ�Â�¨�³�Ä�•�v�Á�ž�}�œ�­�u�ª�œ�…�°�Š�š�u�°�Å�—�v

1-19.8 FLASHING�­�Î�µ�®�¦�´�•�¡�º�Ê�œ�Â�¨�³�®�¨�´�Š�‡�µ�‹�³�˜�v�°�Š�Ä�•�vFLASHING RINGS�Â�¨�³�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„
�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ

1-19.9 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�š�Î�µ�„�µ�¦�˜�´�—�ž�³�Ã�‡�¦�Š�­�¦�v�µ�Š�Á�¡�º�É�°�˜�·�—�˜�´�Ê�Š�š�u�°�Â�¨�³�°�»�ž�„�¦�–�y�Š�µ�œ�¦�³�•�•�Ä�®�v�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•SHOP
DRAWINGS�š�¸�É�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�Â�¨�v�ª�Á�š�u�µ�œ�´�Ê�œ�®�v�µ�¤�š�Î�µ�„�µ�¦�˜�´�—�ž�³�Ã�‡�¦�Š�­�¦�v�µ�Š�š�¸�É�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�v�ª�®�µ�„
�‹�³�„�¦�³�š�Î�µ�˜�v�°�Š�Å�—�v�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�Á�š�u�µ�œ�´�Ê�œ

1-19.10 �Á�¤�º�É�°�¤�¸�š�u�°�˜�u�µ�Š�Ç�š�¸�É�Ã�Ÿ�¨�u�®�¦�º�°�š�³�¨�»�Ÿ�u�µ�œ� �µ�Ÿ�œ�´�Š�¡�º�Ê�œ�®�¦�º�°�Â�Ÿ�Š�„�´�Ê�œ�®�v�°�Š�š�¸�É�¤�°�Š�Á�®�È�œ�‹�³�˜�v�°�Š�°�»�—�•�u�°�Š�ª�u�µ�Š
�¦�³�®�ª�u�µ�Š�š�u�°�®�¦�º�°�°�»�ž�„�¦�–�y�„�´�•�š�u�°�ž�¨�°�„�Â�¨�³�˜�v�°�Š�‡�¦�°�•�—�v�ª�¥ESCUTCHEON PLATES�š�¸�É�š�Î�µ�—�v�ª�¥
�Â�Ÿ�u�œ�Á�®�¨�È�„�•�»�•�Ã�‡�¦�Á�¤�¸�É�¥�¤�®�¦�º�°�š�µ�­�¸�Ä�®�v�Á�…�v�µ�„�´�•�¡�º�Ê�œ�Ÿ�·�ª�•�¦�·�Á�ª�–�œ�´�Ê�œ�Ç�Ã�—�¥�Ä�®�v�¤�¸�…�œ�µ�—�Ä�®�•�u�Á�¡�¸�¥�Š�¡�°�š�¸�É�‹�³�ž�l�—
�•�u�°�Š�¦�°�•�Ç�š�u�°�Å�—�v�°�¥�u�µ�Š�¤�·�—�•�·�—�Â�¨�³�Á�¤�º�É�°�˜�·�—�˜�´�Ê�Š�Â�¨�v�ª�˜�v�°�Š�Â�¨�—�¼�­�ª�¥�Š�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥�ž�¦�µ�«�‹�µ�„�¦�°�¥�•�Î�µ�¦�»�—
�Ä�—�Ç

1-19.11 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�š�Î�µACCESS  DOOR�®�¦�º�°�•�u�°�Š�š�µ�Š�Á�…�v�µ�™�¹�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�Â�¨�³�°�»�ž�„�¦�–�y�Á�¡�º�É�°�Ä�®�v�š�Î�µ�„�µ�¦
�Ž�u�°�¤�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�Å�—�v�Ã�—�¥�­�³�—�ª�„

1-19.12 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�š�Î�µ�„�µ�¦�…�»�—�—�·�œ�Â�¨�³�˜�•�Â�˜�u�Š�—�·�œ�®�¨�´�Š�‹�µ�„�„�µ�¦
�…�»�—�Ä�œ�Š�µ�œ�Á�„�¸�É�¥�ª�„�´�•�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1-19.13 �Š�µ�œ�š�u�°�˜�u�µ�Š�Ç�š�¸�É�˜�·�—�˜�´�Ê�Š�Ä�œ�•�¦�·�Á�ª�–�¡�º�Ê�œ�š�¸�ÉCARPARK�Ž�»�v�¤�®�¨�´�Š�‡�µ�Â�¨�³�•�¦�·�Á�ª�–�°�º�É�œ�Ç�š�¸�É�Š�µ�œ�­�™�µ�ž�{�˜�¥�„�¦�¦�¤
�„�Î�µ�®�œ�—�Ä�®�v�š�µ�­�¸�­�°�—�‡�¨�v�°�Š�„�´�•�Š�µ�œ�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�µ�­�¸�Ä�®�v�š�´�Ê�Š�®�¤�—
�Ã�—�¥�Å�¤�u�¤�¸�‡�u�µ�Ä�•�v�‹�u�µ�¥�Á�¡�·�É�¤�Á�˜�·�¤

1-19.14 �™�v�µ�¤�·�Å�—�v�¦�³�•�»�Å�ª�v�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Š�µ�œ�š�u�°�¦�v�°�¥�­�µ�¥�Å�¢�¢�q�µ�š�¸�É�ž�¦�µ�„�’�°�¥�¼�u�•�œ�Ÿ�œ�´�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�Î�µ�„�µ�¦� �{�Š�Ÿ�œ�´�Š
�š�´�Ê�Š�®�¤�—�Å�¤�u�¤�¸�„�µ�¦�˜�·�—�˜�´�Ê�Š�¨�°�¥

1-20 �‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�–�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-20.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�­�Î�µ�¦�ª�‹�Â�¨�³�˜�¦�ª�‹�­�°�•�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Ã�—�¥�˜�v�°�Š�«�¹�„�¬�µ�Â�¨�³�Á�…�v�µ�Ä�‹�™�¹�Š�¨�´�„�¬�–�³�Â�¨�³
�­�£�µ�¡�…�°�Š�­�™�µ�œ�š�¸�É�š�¸�É�‹�³�„�u�°�­�¦�v�µ�Š�¦�ª�¤�š�´�Ê�Š�­�µ�›�µ�¦�–�¼�ž�Ã�£�‡�˜�u�µ�Š�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Á�ž�}�œ�°�¥�u�µ�Š�—�¸�®�µ�„�Á�„�·�—�ž�{�•�®�µ
�¦�³�®�ª�u�µ�Š�„�µ�¦�„�u�°�­�¦�v�µ�Š�Â�¨�³�˜�·�—�˜�´�Ê�Š�¦�³�•�•�°�´�œ�Á�œ�º�É�°�Š�¤�µ�‹�µ�„�…�v�°�¤�¼�¨�—�´�Š�„�¨�u�µ�ª�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�¥�„�…�v�°�°�v�µ�Š�™�¹�Š�„�µ�¦�š�¸�É�˜�œ
�Å�¤�u�š�¦�µ�•�…�v�°�Á�š�È�‹�‹�¦�·�Š�®�¦�º�°�…�v�°�¤�¼�¨�—�´�Š�„�¨�u�µ�ª�Å�¤�u�Å�—�v

1-20.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�³�¤�´�—�¦�³�ª�´�Š�¦�´�„�¬�µ�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�¦�ª�¤�š�´�Ê�Š�°�´�‡�‡�¸�£�´�¥�Á�„�¸�É�¥�ª�„�´�•�š�¦�´�¡�¥�y�­�·�œ�š�´�Ê�Š�ž�ª�Š

1-20.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Á�˜�È�¤�š�¸�É�Á�„�¸�É�¥�ª�„�´�•�Á�®�˜�»�Á�­�¸�¥�®�µ�¥�˜�u�µ�Š�Ç �š�¸�É�°�µ�‹�Á�„�·�—�…�¹�Ê�œ�‹�µ�„�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ �„�µ�¦�˜�·�—�˜�´�Ê�Š
�Â�¨�³�š�—�¨�°�Š�Á�‡�¦�º�É�°�Š

1-20.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�—�¼�Â�¨�­�™�µ�œ�š�¸�É�ž�’�·�•�´�˜�·�Š�µ�œ�š�¸�É�¡�´�„�•�´�É�ª�‡�¦�µ�ª�š�¸�É�Á�„�È�•�…�°�Š�˜�u�µ�Š�Ç�Ä�®�v�­�³�°�µ�—�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�°�¥�¼�u�Ä�œ
�­�£�µ�¡�ž�¨�°�—�£�´�¥�˜�¨�°�—�Á�ª�¨�µ

1-20.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¡�¥�µ�¥�µ�¤�š�Î�µ�Š�µ�œ�Ä�®�v�Á�Š�¸�¥�•�Â�¨�³�­�´�É�œ�­�³�Á�š�º�°�œ�œ�v�°�¥�š�¸�É�­�»�—�Á�š�u�µ�š�¸�É�­�µ�¤�µ�¦�™�‹�³�š�Î�µ�Å�—�v�Á�¡�º�É�°�¤�·�Ä�®�v�Á�„�·�—
�‡�ª�µ�¤�Á�—�º�°�—�¦�v�°�œ�Â�¨�³�¤�¸�Ÿ�¨�„�¦�³�š�•�„�¦�³�Á�š�º�°�œ�˜�u�°�‡�œ�®�¦�º�°�Š�µ�œ�°�º�É�œ�Ç�š�¸�É�°�¥�¼�u�Ä�„�¨�v�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-20.6 �Á�¤�º�É�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�š�Î�µ�„�µ�¦�˜�·�—�˜�´�Ê�Š�­�¤�•�¼�¦�–�y�Â�¨�v�ª�˜�v�°�Š�…�œ�¥�v�µ�¥�Á�‡�¦�º�É�°�Š�¤�º�°�Á�‡�¦�º�É�°�Š�Ä�•�v�˜�¨�°�—�‹�œ�¦�º�Ê�°�™�°�œ�°�µ�‡�µ�¦
�•�´�É�ª�‡�¦�µ�ª�Ž�¹�É�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Å�—�v�ž�¨�¼�„�­�¦�v�µ�Š�…�¹�Ê�œ�­�Î�µ�®�¦�´�•�Š�µ�œ�œ�¸�Ê�°�°�„�Å�ž�Ä�®�v�¡�v�œ�‹�µ�„�­�™�µ�œ�š�¸�É�‹�œ�­�·�Ê�œ�Á�•�·�Š�­�·�É�Š�Ä�—�š�¸�É�˜�v�°�Š
�­�u�Š�‡�º�œ�Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�„�È�˜�v�°�Š�‹�´�—�„�µ�¦�­�u�Š�Ä�®�v�Á�¦�¸�¥�•�¦�v�°�¥�Á�­�¦�È�‹�­�·�Ê�œ�Å�ž�„�u�°�œ�š�¸�É�‹�³�­�u�Š�¤�°�•�Š�µ�œ

1-20.7 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�Î�µ�„�´�—�…�°�•�Á�…�˜�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�Å�¤�u�Ä�®�v�Á�„�·�—�„�µ�¦�¨�u�ª�Š�¨�Ê�Î�µ�®�¦�º�°�•�»�„�¦�»�„�Á�…�v�µ�Å�ž�Ä�œ�­�™�µ�œ�š�¸�É�…�v�µ�Š�Á�‡�¸�¥�Š
�œ�°�„�•�¦�·�Á�ª�–�„�u�°�­�¦�v�µ�Š�Å�¤�u�œ�Î�µ�°�»�ž�„�¦�–�y�ª�´�­�—�»�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç�Å�ž�„�¸�—�…�ª�µ�Š�š�µ�Š�­�´�•�‹�¦�Å�ž�¤�µ�…�°�Š�•�»�‡�‡�¨
�š�´�É�ª�Å�ž�Â�¨�³�—�¼�Â�¨�ž�q�°�Š�„�´�œ�Å�¤�u�Ä�®�v�¡�œ�´�„�Š�µ�œ�…�°�Š�˜�œ�•�»�„�¦�»�„�Á�…�v�µ�Å�ž�Ä�œ�Á�…�˜�š�¸�É�…�°�Š�Ÿ�¼�v�°�º�É�œ�…�–�³�Á�—�¸�¥�ª�„�´�œ�ž�q�°�Š�„�´�œ
�Å�¤�u�Ä�®�v�Ÿ�¼�v�š�¸�É�Å�¤�u�Á�„�¸�É�¥�ª�…�v�°�Š�Á�…�v�µ�Å�ž�Ä�œ�•�¦�·�Á�ª�–�„�u�°�­�¦�v�µ�Š�Á�—�È�—�…�µ�—�š�´�Ê�Š�Ä�œ�Â�¨�³�œ�°�„�Á�ª�¨�µ�ž�’�·�•�´�˜�·�Š�µ�œ�¦�ª�¤�š�´�Ê�Š�Å�¤�u
�„�u�°�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�Â�„�u�­�™�µ�œ�š�¸�É�­�µ�›�µ�¦�–�³�Â�¨�³�­�µ�›�µ�¦�–�¼�ž�Ã�£�‡�®�µ�„�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�˜�v�°�Š�Ž�u�°�¤�Â�Ž�¤�Ä�®�v�‡�º�œ�­�£�µ�¡�Á�—�·�¤�„�u�°�œ�Á�­�¸�¥�®�µ�¥�¦�ª�¤�š�´�Ê�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—
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1-20.8 �¤�µ�˜�¦�„�µ�¦�‡�ª�µ�¤�ž�¨�°�—�£�´�¥�Â�¨�³�¤�µ�˜�¦�„�µ�¦�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�ž�’�·�•�´�˜�·�˜�µ�¤�„�‘�®�¤�µ�¥�°�¥�u�µ�Š�Á�‡�¦�u�Š�‡�´�—
�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�‡�ª�µ�¤�¦�³�¤�´�—�¦�³�ª�´�Š�°�¥�u�µ�Š�¥�·�É�Š�Ä�œ�„�µ�¦�Ä�•�v�Š�µ�œ�ª�´�­�—�»�š�¸�É�¤�¸�‡�ª�µ�¤�Å�ª�Å�¢�„�µ�¦�š�Î�µ�Š�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•
�ž�¦�³�„�µ�¥�Å�¢�Â�¨�³�ª�´�­�—�»�¤�¸�¡�·�¬�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ

1-21 �„�µ�¦�­�„�´�—�Á�‹�µ�³�Â�¨�³�°�º�É�œ�Ç

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�Ä�œ�•�¦�·�Á�ª�–�š�¸�É�‹�Î�µ�Á�ž�}�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�y�Š�µ�œ�¦�³�•�•�Á�•�u�œ�„�µ�¦�Á�‹�µ�³
�Ÿ�œ�´�Š�¡�º�Ê�œ�Â�¨�³� �q�µ�Á�¡�—�µ�œ�Á�ž�}�œ�˜�v�œ�Ã�—�¥�„�µ�¦�˜�´�—�Á�‹�µ�³�˜�u�µ�Š�Ç�‹�³�˜�v�°�Š�‹�´�—�š�Î�µ�°�¥�u�µ�Š�¦�³�¤�´�—�¦�³�ª�´�Š�°�¥�u�µ�Š�¦�°�•�‡�°�•
�Á�¡�º�É�°�Å�¤�u�Ä�®�v�Á�„�·�—�Ÿ�¨�Á�­�¸�¥�®�µ�¥�˜�u�°�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�‡�ª�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�Š�µ�œ�­�™�µ�ž�{�˜�¥�„�¦�¦�¤�Â�¨�³�Å�¤�u�š�Î�µ
�Ä�®�v�‡�ª�µ�¤�Á�¦�¸�¥�•�¦�v�°�¥�…�°�Š�°�µ�‡�µ�¦�˜�v�°�Š�Á�­�¸�¥�Å�ž�š�´�Ê�Š�œ�¸�Ê�‹�³�˜�v�°�Š�Â�‹�v�Š�Â�¨�³�‹�´�—�š�Î�µ�Â�•�•�Á�­�œ�°�Ä�®�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�š�¦�µ�•
�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�š�»�„�‡�¦�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�˜�´�—�Á�‹�µ�³�­�„�´�—�²�¨�² �¦�ª�¤�š�´�Ê�Š�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�Á�„�·�—
�…�¹�Ê�œ�„�´�•�Š�µ�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�°�º�É�œ�Ä�®�v�°�¥�¼�u�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�­�u�ª�œ�š�¸�É�˜�´�—�Á�‹�µ�³�œ�´�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�Ž�u�°�¤�Â�Ž�¤�Ä�®�v�Á�®�¤�º�°�œ�Á�—�·�¤�š�»�„�ž�¦�³�„�µ�¦

1-22 �„�µ�¦�‡�ª�•�‡�»�¤�Â�¨�³�—�¼�Â�¨�‡�œ�Š�µ�œ

�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�‡�Î�µ�Â�œ�³�œ�Î�µ�Â�„�u�‡�œ�Š�µ�œ�Ä�œ�„�µ�¦�„�u�°�­�¦�v�µ�Š�Â�¨�³�˜�·�—�˜�´�Ê�Š�ª�´�­�—�»�Á�‡�¦�º�É�°�Š�¤�º�°�°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç
�°�¥�u�µ�Š�­�¤�É�Î�µ�Á�­�¤�°�˜�´�Ê�Š�Â�˜�u�˜�v�œ�‹�œ�Š�µ�œ�Â�¨�v�ª�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Ã�—�¥�Á�ž�}�œ�®�œ�v�µ�š�¸�É�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�¦�º�°�Ã�—�¥�„�µ�¦�Â�œ�³�œ�Î�µ
�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Â�¨�³�‡�œ�Š�µ�œ�•�»�—�Á�—�·�¤�˜�´�Ê�Š�Â�˜�u�Á�¦�·�É�¤�˜�v�œ�‹�œ
�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Ã�—�¥�š�¸�É�®�µ�„�¤�¸�„�µ�¦�Á�ž�¨�¸�É�¥�œ�Â�ž�¨�Š�•�»�‡�¨�µ�„�¦�•�»�—�Á�—�·�¤�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�°�œ�»�¤�´�˜�·�‹�µ�„�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³
�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�„�u�°�œ�š�¸�É�‹�³�—�Î�µ�Á�œ�·�œ�„�µ�¦

1-23 �„�µ�¦�ž�¦�³�­�µ�œ�Š�µ�œ�¦�u�ª�¤�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç

1-23.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�—�Î�µ�Á�œ�·�œ�Å�ž�Ã�—�¥�Á�¦�¸�¥�•�¦�v�°�¥�Â�¨�³�˜�µ�¤
�Â�Ÿ�œ�Š�µ�œ�š�¸�É�š�µ�Š�Ã�‡�¦�Š�„�µ�¦�„�Î�µ�®�œ�—�Ã�—�¥�‹�³�˜�v�°�Š�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�Ä�œ�„�µ�¦�Ä�®�v�…�v�°�¤�¼�¨�Â�¨�³�‡�ª�µ�¤�­�³�—�ª�„�˜�u�µ�Š�Ç
�Â�„�u�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�°�º�É�œ�Ç�˜�µ�¤�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ

1-23.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�Ä�œ�„�µ�¦�„�Î�µ�®�œ�—�Â�Ÿ�œ�Š�µ�œ�Â�¨�³�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�˜�u�µ�Š�Ç�Ä�®�v�­�°�—�‡�¨�v�°�Š�„�´�•�Ÿ�¼�v
�¦�´�•�‹�v�µ�Š�¦�µ�¥�°�º�É�œ�Ç�„�µ�¦�Å�¤�u�Ä�®�v�‡�ª�µ�¤�¦�u�ª�¤�¤�º�°�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�š�Î�µ�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�…�¹�Ê�œ�„�´�•�Ã�‡�¦�Š�„�µ�¦�Ÿ�¼�v�ª�u�µ
�‹�v�µ�Š�­�Š�ª�œ�­�·�š�›�·�Í�š�¸�É�‹�³�Á�¦�¸�¥�„�¦�v�°�Š�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É�Á�„�·�—�…�¹�Ê�œ�„�´�•�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-23.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�…�œ�¥�v�µ�¥�…�¥�³�­�·�É�Š�ž�’�·�„�¼�¨�˜�u�µ�Š�Ç�°�°�„�‹�µ�„�¡�º�Ê�œ�š�¸�É�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ž�’�·�•�´�˜�·�Š�µ�œ�š�»�„�ª�´�œ�Á�¡�º�É�°�¤�·�Ä�®�v
�¦�•�„�ª�œ�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�µ�¥�°�º�É�œ�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�œ�„�µ�¦�…�œ�¥�v�µ�¥�…�¥�³�Â�¨�³�­�·�É�Š�ž�’�·�„�¼�¨�Á�ž�}�œ�‡�ª�µ�¤
�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�´�Ê�Š�­�·�Ê�œ
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
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1-24 �˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�®�¦�º�°�ª�·�«�ª�„�¦�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ

1-24.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Â�˜�u�Š�˜�´�Ê�Š�˜�´�ª�Â�š�œ�Ÿ�¼�v�¤�¸�°�Î�µ�œ�µ�‹�Á�ž�}�œ�Ÿ�¼�v�Â�š�œ�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ�Ã�—�¥�˜�v�°�Š�Á�ž�}�œ�ª�·�«�ª�„�¦�š�¸�É�¤�¸�‡�»�–�ª�»�•�·
�Â�¨�³�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�­�µ�¥�Š�µ�œ�Â�¨�³�˜�v�°�Š�¤�¸�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�„�ª. �ª�u�µ�Á�ž�}�œ�ª�·�«�ª�„�¦�¦�³�—�´�•�­�µ�¤�´�•�ª�·�«�ª�„�¦�Ä�œ
�­�µ�…�µ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Å�¤�u�˜�É�Î�µ�„�ª�u�µ3�ž�m

1-24.2 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�Â�¨�³�‡�ª�•�‡�»�¤�„�µ�¦�˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�Ä�®�v
�™�¼�„�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³�¦�µ�¥�„�µ�¦�…�v�°�„�Î�µ�®�œ�—�„�‘�®�¤�µ�¥�Â�¨�³�¡�¦�³�¦�µ�•�•�´�•�•�´�˜�·�š�¸�É
�Á�„�¸�É�¥�ª�…�v�°�Š�Â�¨�³�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Ã�—�¥�˜�v�°�Š�Á�ž�}�œ�Ÿ�¼�v�¨�Š�œ�µ�¤�‡�ª�•�‡�»�¤�Š�µ�œ�¦�³�•�•�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Á�¡�º�É�°�¥�º�É�œ�˜�u�°
�¦�µ�•�„�µ�¦�—�v�ª�¥

1-24.3 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�ª�·�«�ª�„�¦�®�´�ª�®�œ�v�µ�•�u�µ�Š�Â�¨�³�•�u�µ�Š�•�Î�µ�œ�µ�•�Š�µ�œ�š�¸�É�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�‡�ª�µ�¤�­�µ�¤�µ�¦�™�š�¸�É
�Á�®�¤�µ�³�­�¤�„�´�•�Š�µ�œ�š�¸�É�Å�—�v�¦�´�•�¤�°�•�®�¤�µ�¥�‹�µ�„�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Ä�®�v�¤�µ�ž�¦�³�‹�Î�µ�®�œ�u�ª�¥�Š�µ�œ�˜�v�°�Š�­�µ�¤�µ�¦�™�ž�’�·�•�´�˜�·�Š�µ�œ�Å�—�v
�™�¼�„�˜�v�°�Š�˜�µ�¤�®�¨�´�„�ª�·�•�µ�„�µ�¦�Â�¨�³�¤�¸�‹�Î�µ�œ�ª�œ�¤�µ�„�Á�¡�¸�¥�Š�¡�°�­�Î�µ�®�¦�´�•�ž�’�·�•�´�˜�·�Š�µ�œ�Ä�®�v�Â�¨�v�ª�Á�­�¦�È�‹�š�´�œ�˜�µ�¤�®�¤�µ�¥
�„�Î�µ�®�œ�—�„�µ�¦�…�°�Š�Ã�‡�¦�Š�„�µ�¦

1-24.4 �ª�·�«�ª�„�¦�˜�´�ª�Â�š�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�˜�v�°�Š�Á�…�v�µ�¦�u�ª�¤�ž�¦�³�•�»�¤�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�ž�¦�³�•�»�¤�Ä�œ�®�œ�u�ª�¥�Š�µ�œ�Ž�¹�É�Š�‹�´�—
�…�¹�Ê�œ�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�°�µ�‡�µ�¦�®�¦�º�°�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�Ã�—�¥�Ÿ�¼�v�Á�…�v�µ�¦�u�ª�¤�ž�¦�³�•�»�¤�˜�v�°�Š�¤�¸�°�Î�µ�œ�µ�‹�Ä�œ�„�µ�¦�˜�´�—�­�·�œ�Ä�‹�­�´�É�Š
�„�µ�¦�Â�¨�³�š�¦�µ�•�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�°�Š�Ã�‡�¦�Š�„�µ�¦�Á�ž�}�œ�°�¥�u�µ�Š�—�¸

1-24.5 �Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�­�Š�ª�œ�­�·�š�›�·�Ä�œ�„�µ�¦�°�°�„�‡�Î�µ�­�´�É�Š�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�¨�¸�É�¥�œ�¡�œ�´�„�Š�µ�œ�®�¦�º�°�˜�´�ª�Â�š�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�š�¸�É�Á�®�È�œ�ª�u�µ�Å�¤�u�¤�¸
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�ž�’�·�•�´�˜�·�Š�µ�œ�Â�¨�³�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�°�º�É�œ�Å�—�v�—�¸�¡�°�Ž�¹�É�Š�°�µ�‹�„�u�°�Ä�®�v�Á�„�·�—�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�„�´�•
�Ã�‡�¦�Š�„�µ�¦�Å�—�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�Á�ž�¨�¸�É�¥�œ�¡�œ�´�„�Š�µ�œ�Ä�®�¤�u�Ã�—�¥�Ä�®�v�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Á�¡�¸�¥�Š�¡�°�¤�µ
�ž�’�·�•�´�˜�·�Š�µ�œ�Â�š�œ�š�´�œ�š�¸�š�´�Ê�Š�œ�¸�Ê�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-25 �„�µ�¦�˜�·�—�˜�u�°�ž�¦�³�­�µ�œ�Š�µ�œ�Â�¨�³�‡�u�µ�—�Î�µ�Á�œ�·�œ�„�µ�¦

�„�¦�–�¸�¥�´�Š�¤�·�Å�—�v�„�Î�µ�®�œ�—�Á�ž�}�œ�°�¥�u�µ�Š�°�º�É�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¤�¸�®�œ�v�µ�š�¸�É�˜�·�—�˜�u�°�ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�®�œ�u�ª�¥�Š�µ�œ�¦�µ�•�„�µ�¦�®�¦�º�°
�Á�°�„�•�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�¦�³�•�•�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�¦�´�•�Ÿ�·�—�•�°�•�°�¥�¼�u�Á�¡�º�É�°�Ä�®�v�Å�—�v�¤�µ�Ž�¹�É�Š�‡�ª�µ�¤�­�¤�•�¼�¦�–�y�…�°�Š�¦�³�•�•�š�¸�É�Ä�•�v�Ä�œ
�Ã�‡�¦�Š�„�µ�¦�Ã�—�¥�‡�u�µ�Ä�•�v�‹�u�µ�¥�˜�u�µ�Š�Ç�Ä�œ�„�µ�¦�˜�·�—�˜�u�°�—�Î�µ�Á�œ�·�œ�„�µ�¦�¦�ª�¤�™�¹�Š�‡�u�µ�›�¦�¦�¤�Á�œ�¸�¥�¤�š�¸�É�Á�¦�¸�¥�„�Á�„�È�•�Ã�—�¥
�®�œ�u�ª�¥�Š�µ�œ�¦�µ�•�„�µ�¦�®�¦�º�°�Á�°�„�•�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�¥�„�Á�ª�v�œ�‡�u�µ�ž�¦�³�„�´�œ�¤�·�Á�˜�°�¦�y�™�µ�ª�¦�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ
�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ

1-26 �ž�q�µ�¥�Á�‡�¦�º�É�°�Š�¤�º�°�…�°�Š�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y

1-26.1 �Á�¤�º�É�°�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Á�­�¦�È�‹�­�¤�•�¼�¦�–�y�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�·�—�ž�q�µ�¥�•�°�„�•�º�É�°�…�œ�µ�—�˜�Î�µ�Â�®�œ�u�Š�•�œ�·�—�Â�¨�³�¨�´�„�¬�–�³�„�µ�¦�Ä�•�v
�Š�µ�œ�…�°�Š�°�»�ž�„�¦�–�y�ª�µ�¨�y�ª�˜�u�µ�Š�Ç�Â�¨�³�ª�µ�¨�y�ª�­�Î�µ�®�¦�´�•�š�u�°�˜�´�Ê�Š�…�°�Š�¦�³�•�•�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�š�´�Ê�Š�œ�¸�Ê�¥�„�Á�ª�v�œ�ª�µ�¨�y�ª
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�š�¸�É�¤�µ�„�´�•�­�»�…�£�´�–�”�y�ž�q�µ�¥�‹�³�˜�v�°�Š�š�Î�µ�—�v�ª�¥�š�°�Š�Á�®�¨�º�°�Š�…�œ�µ�—�„�ª�v�µ�Š2 �œ�·�Ê�ª�­�¸�É�Á�®�¨�¸�É�¥�¤�Ž�¹�É�Š�‹�³�˜�v�°�Š�‹�µ�¦�¹�„�•�œ�·�—
�Â�¨�³�¨�´�„�¬�–�³�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�ª�µ�¨�y�ª�˜�¨�°�—�‹�œ�˜�´�ª�Á�¨�…�…�œ�µ�—3/4"�—�v�ª�¥�­�¸�—�Î�µ

1-26.2 �ž�q�µ�¥�•�°�„�•�º�É�°�ª�µ�¨�y�ª�­�Î�µ�®�¦�´�•�š�u�°�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Ä�®�v�Ä�•�v�ž�q�µ�¥�š�°�Š�Á�®�¨�º�°�Š�…�œ�µ�—3 �œ�·�Ê�ª�­�¸�É�Á�®�¨�¸�É�¥�¤�Ž�¹�É�Š�‹�³�˜�v�°�Š
�‹�µ�¦�¹�„�•�œ�·�—�Â�¨�³�¨�´�„�¬�–�³�„�µ�¦�Ä�•�v�Š�µ�œ�˜�¨�°�—�‹�œ�˜�´�ª�Á�¨�…�…�œ�µ�—3/4�œ�·�Ê�ª�¡�º�Ê�œ�ž�q�µ�¥�š�°�Š�Á�®�¨�º�°�Š�‹�³�˜�v�°�Š�š�µ�—�v�ª�¥�­�¸
�Â�—�Š

1-26.3 �¦�³�•�•�š�¸�É�Ä�•�v�¦�³�•�»�Â�¨�³�˜�´�ª�Á�¨�…�•�œ�Â�Ÿ�u�œ�ž�q�µ�¥�‹�³�˜�v�°�Š�•�u�Š�Â�­�—�Š�™�¹�Š�‡�ª�µ�¤�Â�˜�„�˜�u�µ�Š�…�°�Š�•�œ�·�—�Â�¨�³�„�µ�¦�Ä�•�v�Š�µ�œ

1-26.4 �ž�q�µ�¥�•�°�„�•�º�É�°�ª�µ�¨�y�ª�‹�³�˜�v�°�Š�Ÿ�¼�„�Ä�®�v�Â�œ�u�œ�®�œ�µ�Á�…�v�µ�„�´�•�¤�º�°�‹�´�•�®�¦�º�°�¤�º�°�®�¤�»�œ�…�°�Š�ª�µ�¨�y�ª�Ã�—�¥�Ä�•�v�Ã�Ž�u�š�°�Š�Á�®�¨�º�°�Š
�…�œ�µ�—�¡�°�Á�®�¤�µ�³

1-26.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�Â�Ÿ�œ�£�¼�¤�·, �Å�—�°�³�Â�„�¦�¤�Â�¨�³�¦�µ�¥�„�µ�¦�˜�u�µ�Š�Ç�Ä�­�u�„�¦�°�•�„�¦�³�‹�„�…�œ�µ�—�°�u�µ�œ�Å�—�v�­�³�—�ª�„
�•�´�—�Á�‹�œ�Ã�—�¥�‹�³�˜�v�°�Š�¦�³�•�»�‹�Î�µ�œ�ª�œ�˜�Î�µ�Â�®�œ�u�Š�Â�¨�³�¨�´�„�¬�–�³�„�µ�¦�Ä�•�v�Š�µ�œ�…�°�Š�ª�µ�¨�y�ª�˜�¨�°�—�‹�œ�…�œ�µ�—�…�°�Š�š�u�°
�Â�¨�³�°�º�É�œ�Ç�­�Î�µ�®�¦�´�•�ª�Š�‹�¦�¦�³�•�•�š�u�°�ž�¦�³�ž�µ, �—�´�•�Á�¡�¨�·�Š, �¦�³�•�µ�¥�œ�Ê�Î�µ�Â�¨�³�•�Î�µ�•�´�—�œ�Ê�Î�µ�Á�­�¸�¥�¦�ª�¤�š�´�Ê�Š�ª�Š�‹�¦�Å�¢�¢�q�µ
�Â�­�—�Š�­�™�µ�œ�³�Â�¨�³�­�´�•�•�µ�–�Á�˜�º�°�œ�Ä�œ�¦�³�•�•�Ã�—�¥�˜�·�—�˜�´�Ê�Š�š�¸�É�®�v�°�Š�‡�ª�•�‡�»�¤�…�°�Š�°�µ�‡�µ�¦, �®�v�°�Š�•�u�µ�Š�Â�¨�³�®�v�°�Š
�Á�‡�¦�º�É�°�Š

1-27 �Á�­�¸�¥�Š�Â�¨�³�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ

�Š�µ�œ�Â�¨�³�°�»�ž�„�¦�–�y�š�»�„�ž�¦�³�Á�£�š�…�°�Š�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Á�¤�º�É�°�š�Î�µ�Š�µ�œ�Ä�œ�š�»�„�­�£�µ�ª�³
�‹�³�˜�v�°�Š�ž�¦�µ�«�‹�µ�„�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Â�¨�³�Á�­�¸�¥�Š�¤�µ�¥�´�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�Â�¨�³�®�v�°�Š�…�v�µ�Š�Á�‡�¸�¥�Š�Á�„�·�œ�„�ª�u�µ�¦�³�—�´�•�š�¸�É
�¥�°�¤�¦�´�•�Å�—�v�Ã�—�¥�ª�·�«�ª�„�¦�Á�ž�}�œ�Ÿ�¼�v�ª�·�œ�·�‹�Œ�´�¥(�¦�³�—�´�•�‡�ª�µ�¤�—�´�Š�…�°�Š�Á�­�¸�¥�Š�Å�¤�u�‡�ª�¦�Á�„�·�œNC45)�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ
�Â�¨�³�Á�­�¸�¥�Š�š�¸�É�Á�„�·�—�…�¹�Ê�œ�Á�„�·�œ�„�ª�u�µ�š�¸�É�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�‡�ª�•�‡�»�¤�Š�µ�œ�¥�°�¤�¦�´�•�Å�—�v�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�Â�„�v�Å�…�°�¥�u�µ�Š�™�¼�„�ª�·�›�¸
�Â�¨�³�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�Á�‡�¦�º�É�°�Š�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�­�´�É�œ�­�³�Á�š�º�°�œ�Ã�—�¥�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•
�Á�ž�}�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1.28 �„�µ�¦�…�œ�­�u�Š

1-28.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�Ä�œ�„�µ�¦�…�œ�­�u�Š�Á�‡�¦�º�É�°�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�„�u�°�­�¦�v�µ�Š�¦�ª�¤�š�´�Ê�Š�„�µ�¦�¥�„�Á�…�v�µ�Å�ž
�¥�´�Š�š�¸�É�˜�·�—�˜�´�Ê�Š�‡�u�µ�Ä�•�v�‹�u�µ�¥�š�´�Ê�Š�®�¤�—�Á�ž�}�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�°�Š�š�´�Ê�Š�­�·�Ê�œ

1-28.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�°�´�œ�Á�„�·�—�‹�µ�„�„�µ�¦�…�œ�­�u�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç
�¤�µ�¥�´�Š�­�™�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š

1-28.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¦�´�•�Ÿ�·�—�•�°�•�˜�u�°�‡�ª�µ�¤�¨�u�µ�•�v�µ�Ä�œ�„�µ�¦�…�œ�­�u�Š�ª�´�­�—�»�°�»�ž�„�¦�–�y�®�¦�º�°�Á�‡�¦�º�É�°�Š�¤�º�°�˜�u�µ�Š�Ç
�¤�µ�¥�´�Š�­�£�µ�¡�š�¸�É�˜�·�—�˜�´�Ê�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS) �­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

1.29 �‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�¡�·�Á�«�¬�­�Î�µ�®�¦�´�•�Ã�‡�¦�Š�„�µ�¦�Â�¨�³�‡�»�–�­�¤�•�´�˜�·�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

1-29.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�Á�¨�º�°�„�Â�¨�³�°�œ�»�¤�´�˜�·�Ã�—�¥�ª�·�«�ª�„�¦�Â�¨�³�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š

1-29.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�­�u�Š�ž�¦�³�ª�´�˜�·�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�Ÿ�¨�Š�µ�œ�—�v�µ�œ�­�»�…�µ�£�·�•�µ�¨
�¤�µ�Ä�®�v�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�ª�·�«�ª�„�¦�¡�·�‹�µ�¦�–�µ

1-29.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Á�„�¸�É�¥�ª�„�´�•�Š�µ�œ�˜�·�—�˜�´�Ê�Š�Ä�œ�…�°�•�…�u�µ�¥
�…�°�Š�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�š�»�„�—�v�µ�œ�˜�µ�¤�š�¸�É�Å�—�v�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�…�°�Š
�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Á�•�u�œ�Š�µ�œ�Á�„�¸�É�¥�ª�„�´�•�¦�³�•�•�œ�Ê�Î�µ�ž�¦�³�ž�µ�¦�³�•�•�•�Î�µ�•�´�—�œ�Ê�Î�µ�Ã�­�Ã�‡�¦�„
�¦�³�•�•�¦�³�•�µ�¥�œ�Ê�Î�µ� �œ�¦�³�•�•�¦�³�•�µ�¥�œ�Ê�Î�µ�Ã�­�Ã�‡�¦�„�¦�³�•�•�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�Â�¨�³�¦�³�•�•�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š
�ž�¦�³�­�•�„�µ�¦�–�y�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Å�—�v�¦�´�•�°�œ�»�¤�´�˜�·�Â�¨�³�Á�ž�}�œ�š�¸�É�¡�°�Ä�‹�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�Â�¨�³�ª�·�«�ª�„�¦�Ÿ�¼�v�¦�´�•�‹�v�µ�Š
�‹�³�˜�v�°�Š�¤�¸�ž�¦�³�„�µ�«�œ�¸�¥�•�´�˜�¦�Ä�•�¦�´�•�¦�°�Š�Ÿ�¨�Š�µ�œ�š�¸�É�Ÿ�u�µ�œ�¤�µ�Ã�—�¥�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�¤�¸�Ÿ�¨�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨
�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�š�¸�É�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�Â�¨�v�ª�Å�¤�u�˜�É�Î�µ�„�ª�u�µ10�¨�v�µ�œ�•�µ�š

1-29.4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�Å�¤�u�¤�¸�•�º�É�°�Ä�œ�•�´�•�•�¸�¨�³�š�·�Ê�Š�Š�µ�œ�®�¦�º�°�¤�¸�Ÿ�¨�Š�µ�œ�š�¸�É
�Å�¤�u�—�¸�Ä�œ�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�š�¸�É�Ÿ�u�µ�œ�¤�µ

1-29.5 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�ž�q�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥�‹�³�˜�v�°�Š�‹�—�š�³�Á�•�¸�¥�œ�Á�ž�}�œ�•�¦�·�¬�´�š�®�v�µ�Š�®�»�v�œ�­�u�ª�œ�‹�Î�µ�„�´�—
�®�¦�º�°�¨�´�„�¬�–�³�Á�—�¸�¥�ª�„�´�œ�Ã�—�¥�‹�³�˜�v�°�Š�‹�—�š�³�Á�•�¸�¥�œ�‹�µ�„�„�¦�¤�¡�µ�–�·�•�¥�y�„�¦�³�š�¦�ª�Š�¡�µ�–�·�•�¥�y�Â�¨�³�‹�³�˜�v�°�Š�‹�—
�š�³�Á�•�¸�¥�œ�Ã�—�¥�™�¼�„�˜�v�°�Š�˜�µ�¤�„�‘�®�¤�µ�¥�Â�¨�³�¤�¸�‹�»�—�ž�¦�³�­�Š�‡�y�­�Î�µ�®�¦�´�•�š�Î�µ�Š�µ�œ�Á�„�¸�É�¥�ª�„�´�•�Š�µ�œ�„�u�°�­�¦�v�µ�Š
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

2 �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�—�´�•�Á�¡�¨�·�Š(SCOPE OF WORK)

2-1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�®�µ�˜�·�—�˜�´�Ê�Š�š�—�­�°�•�Â�¨�³�˜�¦�ª�‹�­�°�•�¦�´�•�ª�´�­�—�»�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�„�µ�¦�•�¦�·�„�µ�¦
�—�¼�Â�¨�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�°�»�ž�„�¦�–�y�Â�¨�³�°�Î�µ�œ�ª�¥�‡�ª�µ�¤�­�³�—�ª�„�°�º�É�œ�Ç�š�¸�É�‹�Î�µ�Á�ž�}�œ�Á�¡�º�É�°�Ä�®�v�Š�µ�œ�„�u�°�­�¦�v�µ�Š
�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�—�´�•�Á�¡�¨�·�Š�Á�­�¦�È�‹�Á�¦�¸�¥�•�¦�v�°�¥�­�¤�•�¼�¦�–�y�Â�¨�³�Ä�•�v�Š�µ�œ�Å�—�v�Á�ž�}�œ�˜�µ�¤�‡�ª�µ�¤�˜�v�°�Š�„�µ�¦�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š
�—�´�Š�Â�­�—�Š�Â�¨�³�•�¸�Ê�œ�Î�µ�Å�ª�v�Ä�œ�Â�•�•�ž�¦�³�„�°�•�­�´�•�•�µ�Â�¨�³/�®�¦�º�°�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—(SPECIFICATION)
�Ä�œ�š�¸�É�œ�¸�Ê�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

2-1.1 �¦�³�•�•�ž�¦�³�ž�µ�š�´�Ê�Š�£�µ�¥�Ä�œ�Â�¨�³�£�µ�¥�œ�°�„�°�µ�‡�µ�¦
2-1.2 �¦�³�•�•�¦�³�•�µ�¥�œ�Ê�Î�µ�Á�­�¸�¥�¦�ª�¤�š�´�Ê�Š�¦�³�•�µ�¥�„�w�µ�Ž(VENT)�…�°�Š�°�µ�‡�µ�¦
2-1.3 �¦�³�•�•�¦�³�•�µ�¥�œ�Ê�Î�µ� �œ�…�°�Š�°�µ�‡�µ�¦�Â�¨�³�•�¦�·�Á�ª�–�¦�°�•�°�µ�‡�µ�¦
2-1.4 �¦�³�•�•�—�´�•�Á�¡�¨�·�Š�£�µ�¥�Ä�œ�°�µ�‡�µ�¦
2-1.5 �Š�µ�œ�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�­�»�…�£�´�–�”�y�Â�¨�³�°�»�ž�„�¦�–�y�…�°�Š�Á�‡�¦�º�É�°�Š�­�»�…�£�´�–�”�y(�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•)
2-1.6 �˜�·�—�˜�´�Ê�Š�Š�µ�œ�¦�³�•�•�Ä�œ�•�u�°�•�Î�µ�•�´�—�œ�Ê�Î�µ�Á�­�¸�¥
2-1.7 �¦�³�•�•�š�u�°�¦�—�œ�Ê�Î�µ�˜�v�œ�Å�¤�v�Â�¨�³�¦�³�•�µ�¥�œ�Ê�Î�µPLANTER BOX(�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•)
2-1.8 �¦�³�•�•�š�u�°�°�º�É�œ�Ç�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š
2-1.9 �¦�³�•�•�Å�¢�¢�q�µ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�„�´�•�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Á�•�u�œ�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Ê�Î�µ, �Á�‡�¦�º�É�°�Š�Á�˜�·�¤�°�µ�„�µ�«, �­�¼�•�œ�Ê�Î�µ�Á�­�¸�¥, �¦�³�•�•

�­�ž�¦�·�Š�Á�„�¨�°�¦�y, �¦�ª�¤�™�¹�Š�Â�Ÿ�Š�¦�¸�Ã�¤�š�Â�­�—�Š�­�™�µ�œ�³�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦�š�»�„�•�»�—
2-1.10 �Š�µ�œ�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š� �µ�•�u�°�•�Î�µ�•�´�—�œ�Ê�Î�µ�Á�­�¸�¥, �•�u�°�­�¼�•�œ�Ê�Î�µ�Á�­�¸�¥, �•�u�°�­�¼�•�œ�Ê�Î�µ�š�·�Ê�Š�Â�¨�³�˜�µ�¤�¦�³�•�»�Ä�œ�Â�•�•
2-1.11 �Ž�u�°�¤�Â�Ž�¤�­�u�ª�œ�…�°�Š�°�µ�‡�µ�¦�š�¸�É�•�Î�µ�¦�»�—�®�¦�º�°�®�œ�v�µ�—�·�œ, �­�œ�µ�¤�®�•�v�µ�š�¸�É�Á�­�¸�¥�®�µ�¥�Á�œ�º�É�°�Š�‹�µ�„�„�µ�¦�˜�·�—�˜�´�Ê�Š�¦�³�•�•�Á�®�¨�u�µ�œ�¸�Ê

�Ä�®�v�°�¥�¼�u�Ä�œ�­�£�µ�¡�—�¸�Á�®�¤�º�°�œ�Á�—�·�¤
2-1.12 �ž�¦�³�­�µ�œ�Š�µ�œ�„�´�•�Ÿ�¼�v�¦�´�•�Á�®�¤�µ�Š�µ�œ�Ã�‡�¦�Š�­�¦�v�µ�Š�š�¸�É�Á�ž�}�œ�Ÿ�¼�v�˜�·�—�˜�´�Ê�Š�š�u�°�‹�¦�·�Š, SLEEVE�Ÿ�u�µ�œ�Ÿ�œ�´�Š�Ã�‡�¦�Š�­�¦�v�µ�Š, �‡�µ�œ

�Á�¡�º�É�°�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Ä�®�v�Á�®�¤�µ�³�­�¤�˜�µ�¤�„�µ�¦�˜�·�—�˜�´�Ê�Š�‹�¦�·�Š

2-2 �Ä�œ�„�¦�–�¸�š�¸�É�Â�•�•�Â�¨�³�¦�µ�¥�¨�³�Á�°�¸�¥�—�…�v�°�„�Î�µ�®�œ�—�¤�·�Å�—�v�Â�­�—�Š�Å�ª�v�®�µ�„�Á�ž�}�œ�°�»�ž�„�¦�–�y�š�¸�É�¤�¸�‡�ª�µ�¤�‹�Î�µ�Á�ž�}�œ�˜�u�°�Á�œ�º�É�°�Š
�š�¸�É�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�Å�ª�v�—�v�ª�¥�Á�¡�º�É�°�Ä�®�v�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�—�´�•�Á�¡�¨�·�Š�­�µ�¤�µ�¦�™�š�Î�µ�Š�µ�œ�Å�—�v�­�¤�•�¼�¦�–�y�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š
�Â�‹�v�Š�˜�u�°�ª�·�«�ª�„�¦�„�u�°�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�Â�¨�³�Ä�®�v�™�º�°�„�µ�¦�ª�·�œ�·�‹�Œ�´�¥�…�°�Š�ª�·�«�ª�„�¦�Á�ž�}�œ�„�µ�¦�•�¸�Ê�…�µ�—�®�µ�„�¤�·�Œ�³�œ�´�Ê�œ�Â�¨�v�ª
�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�š�´�Ê�Š�­�·�Ê�œ�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ÿ�¼�v�¦�´�•�‹�v�µ�Š

2-3 �•�u�µ�Š� �m�¤�º�°�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�´�—�®�µ�Á�¡�º�É�°�š�Î�µ�Š�µ�œ�˜�·�—�˜�´�Ê�Š�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨�Â�¨�³�—�´�•�Á�¡�¨�·�Š�Ã�—�¥�Á�Œ�¡�µ�³�°�¥�u�µ�Š�¥�·�É�Š�Š�µ�œ�Á�•�º�É�°�¤
�š�u�°�Á�®�¨�È�„, �Š�µ�œ�˜�·�—�˜�´�Ê�Š�Á�‡�¦�º�É�°�Š�˜�u�µ�Š�Ç�Â�¨�³�Š�µ�œ�¦�³�•�•�Å�¢�¢�q�µ�Á�ž�}�œ�˜�v�œ�‹�³�˜�v�°�Š�Á�‡�¥�Ÿ�u�µ�œ�Š�µ�œ�Â�¨�³�Å�—�v
�Ä�•�¦�´�•�¦�°�Š�‹�µ�„�­�™�µ�•�´�œ� �n�„� �m�¤�º�°�Â�¦�Š�Š�µ�œ�Â�¨�³�®�¦�º�°�¤�·�Œ�³�œ�´�Ê�œ�‹�³�˜�v�°�Š�¤�¸�ž�¦�³�­�•�„�µ�¦�–�y�Â�¨�³�Á�‡�¥�Ÿ�u�µ�œ�Š�µ�œ�š�¸�É
�Á�„�¸�É�¥�ª�…�v�°�Š�¤�µ�Á�ž�}�œ�Á�ª�¨�µ�œ�µ�œ�¡�°�­�¤�‡�ª�¦�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�‹�´�—�Ä�®�v�¤�¸�„�µ�¦�š�—�­�°�•� �m�¤�º�°�…�°�Š�•�u�µ�Š� �m�¤�º�°�—�´�Š�„�¨�u�µ�ª
�„�u�°�œ�„�µ�¦�Á�¦�·�É�¤�—�Î�µ�Á�œ�·�œ�„�µ�¦�š�Î�µ�Š�µ�œ
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2-4 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�˜�¦�ª�‹�­�°�•�Â�¨�³�˜�·�—�˜�´�Ê�Š�°�»�ž�„�¦�–�yEXPANSION JOINTS�Á�¡�º�É�°�ž�q�°�Š�„�´�œ�‡�ª�µ�¤�Á�­�¸�¥�®�µ�¥�š�¸�É
�‹�³�Á�„�·�—�„�´�•�š�u�°�š�»�„�•�œ�·�—�š�¸�É�˜�·�—�˜�´�Ê�Š�Ÿ�u�µ�œ�Â�œ�ªEXPANSION JOINTS�…�°�Š�Ã�‡�¦�Š�­�¦�v�µ�Š�°�µ�‡�µ�¦�œ�¸�Ê

2-5 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v
�Ä�•�v�Á�š�u�µ�œ�´�Ê�œ�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�š�¸�É�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�œ�°�„�Á�®�œ�º�°�‹�µ�„�š�¸�É�¦�³�•�»�Å�ª�v�—�´�Š�„�¨�u�µ�ª�‹�³�™�¼�„�¡�·�‹�µ�¦�–�µ
�˜�´�—�­�·�š�›�·�Í�Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�œ�°�„�‹�µ�„�œ�¸�Ê�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ
�¦�µ�¥�„�µ�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Ä�œ�­�´�•�•�µ�Á�š�u�µ�œ�´�Ê�œ

2-6 �¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ

2-6.1 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�Á�­�œ�°�¦�µ�‡�µ�Ã�—�¥�•�¸�Ê�Â�‹�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�µ�¤�Â�•�•�­�¦�»�ž�Ä�œ�Ä�•�Á�­�œ�°�¦�µ�‡�µ�Â�¨�³�¦�³�•�»
�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�»�„�ž�¦�³�Á�£�š�Â�¨�³�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜

2-6.2 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�Á�­�œ�°Vendor list�…�°�Š�Â�˜�u�¨�³�°�»�ž�„�¦�–�y�Ã�—�¥�Â�˜�u�¨�³�°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š�¤�¸Vendor�°�¥�u�µ�Š
�œ�v�°�¥3�¦�µ�¥�ž�¦�³�„�°�•�„�´�•�Ä�•�Á�­�œ�°�¦�µ�‡�µ�Ä�œ�ª�´�œ�Á�­�œ�°�¦�µ�‡�µ

2-6.3 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�˜�v�°�Š�­�u�Š�ž�¦�³�ª�´�˜�·�Ÿ�¨�Š�µ�œ�„�µ�¦�˜�·�—�˜�´�Ê�Š�Â�¨�³�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Á�‡�¥�˜�·�—�˜�´�Ê�Š�Å�ª�v�– �­�™�µ�œ�š�¸�É�Ä�—�Â�¨�v�ª�•�v�µ�Š

2-6.4 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�‹�´�—�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�Â�­�—�Š�¦�³�•�•�„�µ�¦�š�Î�µ�Š�µ�œ�Á�ž�}�œ�…�´�Ê�œ�˜�°�œ�…�°�Š�°�»�ž�„�¦�–�y�Â�˜�u�¨�³�•�œ�·�—�¤�¸
�¦�µ�¥�¨�³�Á�°�¸�¥�—�„�µ�¦�•�Î�µ�¦�»�Š�¦�´�„�¬�µ

2-6.5 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‹�³�˜�v�°�Š�Á�­�œ�°�ž�¦�³�Á�£�š�Â�¨�³�‹�Î�µ�œ�ª�œ�…�°�Š�°�»�ž�„�¦�–�y�°�³�Å�®�¨�u(SPARE  PARTS)
�Á�‡�¦�º�É�°�Š�¤�º�°(TOOL)�Â�¨�³�Á�‡�¦�º�É�°�Š�š�—�­�°�•�š�¸�É�‹�Î�µ�Á�ž�}�œ�˜�µ�¤�…�v�°�Â�œ�³�œ�Î�µ�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜

2-6.6 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�‡�ª�¦�Á�­�œ�°�¦�µ�‡�µ�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�Á�ž�}�œ�Ÿ�¨�·�˜�£�´�–�”�y�‹�µ�„�Ã�¦�Š�Š�µ�œ�Á�—�¸�¥�ª�„�´�œ�š�´�Ê�Š�¦�³�•�•

2-7 �Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�®�¦�º�°�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·
�Ä�®�v�Ä�•�v�Á�š�u�µ�œ�´�Ê�œ�Ÿ�¼�v�Á�­�œ�°�¦�µ�‡�µ�š�¸�É�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�œ�°�„�Á�®�œ�º�°�‹�µ�„�š�¸�É�¦�³�•�»�Å�ª�v�—�´�Š�„�¨�u�µ�ª�°�µ�‹�™�¼�„
�¡�·�‹�µ�¦�–�µ�˜�´�—�­�·�š�›�·�Í�Ä�œ�„�µ�¦�Á�­�œ�°�¦�µ�‡�µ�œ�°�„�‹�µ�„�œ�¸�Ê�Ä�œ�„�µ�¦�š�Î�µ�Š�µ�œ�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Ä�•�v�ª�´�­�—�»�°�»�ž�„�¦�–�y�˜�µ�¤�š�¸�É�¦�³�•�»
�Å�ª�v�Ä�œ�¦�µ�¥�„�µ�¦�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�®�¦�º�°�Ä�œ�­�´�•�•�µ�Á�š�u�µ�œ�´�Ê�œ
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3-1 �¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·�—�v�ª�¥�Â�„�w�­NOVEC1230

3-1.1. �…�°�•�Á�…�˜�…�°�Š�Š�µ�œ

�Ä�®�v�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�°�°�„�Â�•�•, �˜�·�—�˜�´�Ê�Š�Â�¨�³�š�—�­�°�•�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·�—�v�ª�¥�Â�„�w�­NOVEC
1230�˜�µ�¤�¡�º�Ê�œ�š�¸�É�š�¸�É�„�Î�µ�®�œ�— �‹�œ�­�µ�¤�µ�¦�™�Ä�•�v�Š�µ�œ�Å�—�v�Ã�—�¥�°�»�ž�„�¦�–�y�š�¸�É�Ä�•�v�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

3-1.2. �…�v�°�„�Î�µ�®�œ�—�š�´�É�ª�Å�ž

3-1.2.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�¤�¸�­�Î�µ�Á�œ�µ�®�œ�´�Š�­�º�°�Â�­�—�Š�„�µ�¦�Á�ž�}�œ�Ÿ�¼�v�Â�š�œ�‹�Î�µ�®�œ�u�µ�¥�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�Ä�œ�ž�¦�³�Á�š�«�Å�š�¥�Ã�—�¥�˜�¦�Š�‹�µ�„
�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�Á�š�u�µ�œ�´�Ê�œ

3-1.2.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�Â�­�—�Š�„�µ�¦�‡�Î�µ�œ�ª�–�ž�¦�·�¤�µ�–�Â�„�w�­, �…�œ�µ�—�š�u�°, �®�´�ª�Œ�¸�—�Â�¨�³Working Pressure�—�v�ª�¥
Software�…�°�Š�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜ �Â�¨�³ �Â�­�—�Š�Ÿ�¨�„�µ�¦�‡�Î�µ�œ�ª�–�Ÿ�u�µ�œ�Á�‡�¦�º�É�°�Š�¡�·�¤�¡�y

3-1.2.3 �„�µ�¦�š�—�­�°�•�®�¨�´�Š�„�µ�¦�˜�·�—�˜�´�Ê�Š
- �Ä�®�v�š�—�­�°�•�„�µ�¦�¦�´�É�ª�Ž�¹�¤�…�°�Š�š�u�°�œ�Î�µ�Â�„�w�­�Ã�—�¥�Ä�•�v�Â�„�w�­�Å�œ�Ã�˜�¦�Á�‹�œ�°�´�—�š�¸�É�‡�ª�µ�¤�—�´�œ 150psi.�š�·�Ê�Š�Å�ª�v�œ�µ�œ

10 �œ�µ�š�¸�Â�¨�³�¤�¸�¦�°�¥�¦�´�É�ª�Å�—�v�Å�¤�u�Á�„�·�œ 20 �Á�ž�°�¦�y�Á�Ž�È�œ�˜�y
- �Ä�®�v�š�—�­�°�•�„�µ�¦�¦�´�É�ª�Ž�¹�¤�…�°�Š�®�v�°�Š(Enclosure Integrity Test)�˜�µ�¤�¤�µ�˜�¦�“�µ�œNFPA 2001

Appendix B�Ã�—�¥�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�­�u�Š�¦�¼�ž�Â�•�•�…�°�Š�˜�´�ª�Á�‡�¦�º�É�°�Š�š�—�­�°�•�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�¤�µ�ž�¦�³�„�°�•�„�µ�¦
�¡�·�‹�µ�¦�–�µ

- �Ä�®�v�š�Î�µ�„�µ�¦�š�—�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�Â�•�•Function Test�Â�˜�u�Å�¤�u�¤�¸�„�µ�¦�Œ�¸�—�Â�„�w�­

3-1.3 �ž�¦�³�Á�£�š�…�°�Š�¦�³�•�•

�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·�—�v�ª�¥�Â�„�w�­Novec 1230(C6-fluoroketone
(CF3CF2C(O)CF(CF3)2) �š�¸�É�˜�·�—�˜�´�Ê�Š�‹�³�˜�v�°�Š�Á�ž�}�œ�Â�•�•Total Flooding System�Ã�—�¥�„�Î�µ�®�œ�—�Ä�®�v�¤�¸
�‡�ª�µ�¤�Á�…�v�¤�…�v�œ�…�°�Š�Â�„�w�­�Á�¡�¸�¥�Š�¡�°�Ä�œ�„�µ�¦�—�´�•�Á�¡�¨�·�Š�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜�Å�¤�u�œ�v�°�¥�„�ª�u�µ4.5%�Â�¨�³
�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�š�—�­�°�•�¡�¦�v�°�¤�š�´�Ê�Š�Á�°�„�­�µ�¦�„�µ�¦�¦�´�•�¦�°�Š�‹�µ�„UL�Á�š�u�µ�œ�´�Ê�œ �Ã�—�¥�ž�¦�·�¤�µ�˜�¦�…�°�Š�°�µ�„�µ�«�Ä�œ
�®�v�°�Š�š�¸�É�°�»�–�®�£�¼�¤�· 20 �°�Š�«�µ�Á�Ž�¨�Á�Ž�¸�¥�­�Ä�•�v�Á�ª�¨�µ�Ä�œ�„�µ�¦�Œ�¸�—�Â�„�w�­�®�¤�—�™�´�Š�Å�¤�u�Á�„�·�œ 10 �ª�·�œ�µ�š�¸ �Â�¨�³�Å�—�v�¦�´�•
�¤�µ�˜�¦�µ�“�µ�œUL/FM�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�°�¥�u�µ�Š�œ�v�°�¥�‹�³�˜�v�°�Š�ž�¦�³�„�°�•�—�v�ª�¥Cylinder, Control Panel,
Automatic Detector, Gas Release Device, Discharge Nozzle, Alarm Bell, Horn and Strobe
�Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š�Ä�œ�¦�³�•�•

3-1.4 �¤�µ�˜�¦�“�µ�œ�š�¸�É�Á�„�¸�É�¥�ª�…�v�°�Š

3-1.4.1 �¤�µ�˜�¦�“�µ�œ�„�µ�¦�°�°�„�Â�•�•�Â�¨�³�˜�·�—�˜�´�Ê�Š�˜�v�°�Š�Á�ž�}�œ�Å�ž�˜�µ�¤�¤�µ�˜�¦�“�µ�œNational Fire Protection
Association“Clean Agent Fire Extinguishing System”
- NFPA 2001Standard for clean agent fire extinguishing system
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- NFPA70National electrical code
- NFPA72Standard for the installation, maintenance and use of protective

signaling system
- NFPA72Standard on automatic fire detectors

3-1.4.2 �¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¨�·�˜�£�´�–�”�y�Ž�¹�É�Š�Å�—�v�Â�„�u�°�»�ž�„�¦�–�y�Ä�œ�¦�³�•�•�Á�•�u�œCylinder ,Control Panel, Detector,
Alarm Bell, Horn and Strobe�Â�¨�³�°�º�É�œ �Ç �‹�³�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL
(Underwriters Laboratories)�Â�¨�³FM (Factory Mutual) , DOT (Department of
Transportation)�Â�¦�Š�—�´�œ�£�µ�¥�Ä�œ�™�´�Š 360PSI�š�¸�É�°�»�–�®�£�¼�¤�·�š�¸�É 70 �°�Š�«�µ�¢�µ�Á�¦�œ�Å�±�˜�y

3-1.4.3 �°�»�ž�„�¦�–�y�‹�³�˜�v�°�Š�Á�ž�}�œ�…�°�Š�Ä�®�¤�u�Å�¤�u�Á�‡�¥�Ä�•�v�Š�µ�œ�¤�µ�„�u�°�œ �Â�¨�³ �‹�³�˜�v�°�Š�œ�Î�µ�Á�…�v�µ�‹�µ�„�˜�u�µ�Š�ž�¦�³�Á�š�«

3-1.5 �„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•

3-1.5.1 Automatic�Ã�—�¥�Ä�•�vPhotoSmoke Detector�˜�·�—�˜�´�Ê�Š�Â�•�•Cross Zone�Ã�—�¥�˜�·�—�˜�´�Ê�ŠSmoke Detector
�‹�Î�µ�œ�ª�œ 2 �Ã�Ž�œ �Ä�®�v�˜�Î�µ�Â�®�œ�u�Š�­�¨�´�•�„�´�œ�Á�¡�º�É�°�‡�ª�•�‡�»�¤�¡�º�Ê�œ�š�¸�É�®�v�°�Š�Á�—�¸�¥�ª�„�´�œ�Á�¤�º�É�°Smoke Detector�‹�µ�„�Ã�Ž�œ
�Ä�—�Ã�Ž�œ�®�œ�¹�É�Š�¦�´�•�­�´�•�•�µ�–�Á�¡�¨�·�Š�Å�®�¤�v�Å�—�v�‹�³�ž�¦�µ�„�’�Á�­�¸�¥�Š�­�´�•�•�µ�–�˜�µ�¤�…�´�Ê�œ�˜�°�œ�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê
- Smoke Detector�Ã�Ž�œ�Â�¦�„�š�Î�µ�Š�µ�œ(First Zone Activate)

* �„�¦�³�—�·�É�Š(Bell)�—�´�Š
* LCD Display�Â�­�—�Š�Ÿ�¨Alarm

- Smoke Detector�Ã�Ž�œ�š�¸�É�­�°�Š�š�Î�µ�Š�µ�œ(Second Zone Activate)
* �„�¦�³�—�·�É�Š(Bell)�—�´�Š
* �±�°�¦�y�œ(Horn)�—�´�Š�Á�ž�}�œ�‹�´�Š�®�ª�³(Pulse)
* �Å�¢�„�¦�³�¡�¦�·�•(Strobe)�š�Î�µ�Š�µ�œ
* �¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�®�¥�»�—�š�Î�µ�Š�µ�œ
�•�»�—�®�œ�u�ª�Š�Á�ª�¨�µ(Delay Time)�Á�¦�·�É�¤�œ�´�•�™�°�¥�®�¨�´�Š
* �Á�¦�·�É�¤�œ�´�•�™�°�¥�®�¨�´�Š�„�u�°�œ�„�w�µ�Ž�Œ�¸�—60�ª�·�œ�µ�š�¸ �Â�¨�³�Â�­�—�Š�Ÿ�¨�Á�ž�}�œLCD DISPLAY�š�¸�É

�˜�¼�v�‡�ª�•�‡�»�¤
- �„�u�°�œ�Â�„�w�­�Œ�¸�—�—�´�•�Á�¡�¨�·�Š (�Ä�œ�¦�³�®�ª�u�µ�Š�š�¸�É�•�»�—�®�œ�u�ª�Š�Á�ª�¨�µ�¥�´�Š�š�Î�µ�Š�µ�œ�°�¥�¼�u)

* �­�µ�¤�µ�¦�™�¥�„�Á�¨�·�„�„�µ�¦�š�Î�µ�Š�µ�œ�Å�—�v�Ã�—�¥�„�—Reset Switch�š�¸�ÉControl Panel�…�¥�µ�¥�Á�ª�¨�µ
�®�¦�º�°�®�¥�»�—�Á�ª�¨�µ�•�´�É�ª�‡�¦�µ�ª�Å�—�v�Ã�—�¥�„�µ�¦�„�—Abort Switch�Á�ª�¨�µ�š�¸�É�„�Î�µ�¨�´�Š�œ�´�•�™�°�¥�®�¨�´�Š�‹�³�®�¥�»�—
�š�´�œ�š�¸�Á�¤�º�É�°�ž�¨�u�°�¥�¤�º�°�°�°�„ �Á�ª�¨�µ�‹�³�¥�v�°�œ�„�¨�´�•�¤�µ�œ�´�•�™�°�¥�®�¨�´�Š�Ä�®�¤�u

- �Â�„�w�­�™�¼�„�Œ�¸�—�—�´�•�Á�¡�¨�·�Š�Á�¤�º�É�°�•�»�—�®�œ�u�ª�Š�Á�ª�¨�µ�š�Î�µ�Š�µ�œ�œ�´�•�™�°�¥�®�¨�´�Š�‹�œ�™�¹�Š�«�¼�œ�¥�y
* �­�´�•�•�µ�–�‹�µ�„Control Panel�Å�ž�•�´�Š�‡�´�•Gas Valve Assembly�š�¸�É�®�´�ª�™�´�Š(Cylinder)

�Ä�®�v�š�Î�µ�Š�µ�œ�Á�¡�º�É�°�ž�¨�u�°�¥�Â�„�w�­NOVEC1230�°�°�„�­�¼�u�Á�­�v�œ�š�u�°�°�¥�u�µ�Š�¦�ª�—�Á�¦�È�ª
* �±�°�œ�¦�y�œ(Horn)�‹�³�­�u�Š�Á�­�¸�¥�Š�—�´�Š
* �Å�¢�„�¦�³�¡�¦�·�•(Strobe)�¥�´�Š�‡�Š�š�Î�µ�Š�µ�œ�°�¥�¼�u
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1.5.2 �Â�•�•Manual�š�Î�µ�Å�—�v 2 �¨�´�„�¬�–�³�‡�º�°
3-1.5.2.1 �Ã�—�¥�š�Î�µ�„�µ�¦�—�¹�Š�­�¨�´�„�Â�¨�³�„�—Manual Release Switch�š�¸�É�˜�·�—�˜�´�Ê�Š�Å�ª�v�˜�µ�¤�‹�»�—�š�¸�É�„�Î�µ�®�œ�—�Å�ª�v�•�u�ª�Š�Á�ª�¨�µ�Ä�—�Á�ª�¨�µ

�®�œ�¹�É�Š�‹�³�ž�¦�µ�„�’�Á�­�¸�¥�Š�±�°�¦�y�œ(Horn)�Â�¨�³�Å�¢�„�¦�³�¡�¦�·�•(Strobe)�š�Î�µ�Š�µ�œ  �¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�®�¥�»�—
�š�Î�µ�Š�µ�œ �Â�„�w�­�‹�³�™�¼�„�Œ�¸�—�°�°�„�¤�µ�—�´�•�Á�¡�¨�·�Š�š�´�œ�š�¸ �®�¦�º�°�‹�³�Ã�ž�¦�Â�„�¦�¤�š�¸�É�Á�‡�¦�º�É�°�Š�‡�ª�•�‡�»�¤(Control Panel )
�Á�¤�º�É�°�š�Î�µ�„�µ�¦�—�¹�ŠManual Pull Station�Â�¨�v�ª�•�»�—�®�œ�u�ª�Š�Á�ª�¨�µ�„�u�°�œ�„�µ�¦�Œ�¸�—�Â�„�w�­�‹�³�˜�v�°�Š�š�Î�µ�Š�µ�œ�„�u�°�œ �Á�¤�º�É�°�•�»�—
�®�œ�u�ª�Š�Á�ª�¨�µ�„�u�°�œ�„�µ�¦�Œ�¸�—�Â�„�w�­�š�Î�µ�Š�µ�œ�‹�œ�‡�¦�•�Â�„�w�­�‹�³�™�¼�„�Œ�¸�—�°�°�„�¤�µ�—�´�•�Á�¡�¨�·�Š

3-1.5.2.2 �Ã�—�¥�„�µ�¦�—�¹�Š�­�¨�´�„�„�¨�Å�„ �…�°�ŠManual Actuator�°�°�„ �Â�¨�³�Ã�¥�„�‡�´�œ�Ã�¥�„(Handle)�¨�ŠManualActuator
�œ�¸�Ê�‹�³�˜�v�°�Š�˜�·�—�˜�´�Ê�Š�°�¥�¼�u�š�¸�É�™�´�Š�•�¦�¦�‹�»�Â�„�w�­ �Á�¤�º�É�°�„�¨�Å�„�œ�¸�Ê�š�Î�µ�Š�µ�œ�‹�³�š�Î�µ�Ä�®�vGas Valve Assembly�š�Î�µ�Š�µ�œ�Â�¨�³
�š�Î�µ�„�µ�¦�Œ�¸�—�Â�„�w�­�Ã�—�¥�Å�¤�u�Ÿ�u�µ�œControl Panel

3-1.6 �…�v�°�„�Î�µ�®�œ�—�…�°�Š�°�»�ž�„�¦�–�y
�°�»�ž�„�¦�–�y�˜�u�µ�Š �Ç �š�¸�É�Ä�•�v�Ä�œ�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·�—�v�ª�¥�Â�„�w�­ �‹�³�˜�v�°�Š�¤�¸�¦�µ�¥�¨�³�Á�°�¸�¥�—�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—
�—�´�Š�˜�u�°�Å�ž�œ�¸�Ê

3-1.6.1 �™�´�Š�•�¦�¦�‹�»�Â�„�w�­(Gas Cylinder)
- �˜�´�ª�™�´�Š�š�Î�µ�Ÿ�¨�·�˜�‹�µ�„Carbon Steel Alloy�­�¸�Â�—�Š �˜�µ�¤�¤�µ�˜�¦�“�µ�œD.O.T (Department of

Transportation)�Â�¨�³ �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL(Underwriter List)  / FM
(Factory Mutual)�Ž�¹�É�Š�‹�³�˜�v�°�Š�Â�­�—�Š�¤�µ�˜�¦�“�µ�œ�Á�®�¨�u�µ�œ�¸�Ê�Å�ª�v�•�œ�™�´�Š�°�¥�u�µ�Š�•�´�—�Á�‹�œ�Â�¨�³�¤�¸�™�´�Š�…�œ�µ�—�—�´�Š�œ�¸�Ê
40,55,95,150,250,400,550,600,750,1000�ž�°�œ�—�y

- �ž�¨�u�°�¥�Â�„�w�­(Release Device)�Á�ž�}�œ�Â�•�•Gas Valve Assembly�Ž�¹�É�Š�™�¼�„�°�°�„�Â�•�•�Ä�®�v�š�Î�µ�Š�µ�œ
�Á�¡�º�É�°�Œ�¸�—�Â�„�w�­Novec1230�Ã�—�¥�Ÿ�u�µ�œSolenoid Valve�Á�š�u�µ�œ�´�Ê�œ �Ž�¹�É�Š�Å�¤�u�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�—�¼�Â�¨�¦�´�„�¬�µ
(Maintenance Fee)�®�v�µ�¤�Ä�•�v�˜�´�ª�‹�»�—�•�œ�ª�œ�Â�•�•Initiator�Â�¨�³�ª�µ�¨�y�ª�Â�•�•Rupture Disc

- �•�»�—SOLENIOD VALVE�‹�³�˜�v�°�Š�¤�¸�¤�µ�˜�¦�ª�´�—�Â�¦�Š�—�´�œ(Pressure Gauge)�˜�·�—�°�¥�¼�u�š�¸�É�˜�´�ª
SOLENIOD VALVE�Â�¨�³�°�¥�¼�u�Ä�œ�˜�Î�µ�Â�®�œ�u�Š�š�¸�É�°�u�µ�œ�‡�u�µ�Å�—�v�Š�u�µ�¥�¡�¦�v�°�¤�°�»�ž�„�¦�–�y�Á�•�È�‡�Â�¦�Š�—�´�œ�Ä�œ�™�´�Š
(Low Pressure Supervisory Switch)�Â�¨�³ �¤�µ�˜�¦�ª�´�—�¦�³�—�´�•�Â�„�w�­�Á�®�¨�ª(Liquid Level
Indicator)�®�µ�„�Á�ž�}�œ�™�´�Š�š�¸�É�¤�¸�ž�¦�·�¤�µ�–�…�œ�µ�—�œ�Ê�Î�µ�¥�µ�Å�¤�u�Á�„�·�œ 95 �ž�°�œ�—�y�Å�¤�u�‹�Î�µ�Á�ž�}�œ�˜�v�°�Š�Ä�•�v �¤�µ�˜�¦�ª�´�—
�¦�³�—�´�•�Â�„�È�­�Á�®�¨�ª(Liquid Level Indicator)�Ä�®�v�Ä�•�v�ª�·�›�¸�„�µ�¦�•�´�É�Š�œ�Ê�Î�µ�®�œ�´�„�Â�š�œ

- �•�¦�¦�‹�»�Â�„�w�­�­�µ�¤�µ�¦�™�˜�·�—�˜�´�Ê�Š�Å�ª�v�£�µ�¥�Ä�œ�®�v�°�Š�Ã�—�¥�Ä�•�v�¡�º�Ê�œ�š�¸�É�Å�¤�u�¤�µ�„
- �˜�´�ª�ª�´�—�ž�¦�·�¤�µ�–�„�w�µ�Ž�£�µ�¥�Ä�œ�™�´�ŠNovec 1230
- Tube�š�¸�É�˜�u�°�¦�³�®�ª�u�µ�Š�™�´�ŠNovec1230�„�´�•�š�u�°�‹�u�µ�¥�œ�Ê�Î�µ�¥�µ �˜�v�°�Š�Á�ž�}�œ�•�œ�·�—�Ã�¨�®�³ �®�v�µ�¤�Ä�•�vFlexible

�¥�µ�Š
3-1.6.2 �­�µ�¦Novec1230�˜�v�°�Š�Å�—�v�¦�´�•�„�µ�¦�•�¦�¦�‹�»�‹�µ�„�Ã�¦�Š�Š�µ�œ�Ÿ�¼�v�Ÿ�¨�·�˜�…�°�Š�Ÿ�¨�·�˜�£�´�–�”�y�œ�´�Ê�œ �Ç �Â�¨�³�¤�¸�®�œ�´�Š�­�º�°

�¦�´�•�¦�°�Š�˜�´�ª�­�µ�¦Novec1230(UL)�‹�µ�„�•�¦�·�¬�´�š�Ÿ�¼�v�Ÿ�¨�·�˜
3-1.6.3 �®�´�ª�Œ�¸�—�Â�„�w�­(Discharge Nozzle )

- �®�´�ª�Œ�¸�—�š�Î�µ�—�v�ª�¥�š�°�Š�Á�®�¨�º�°�Š�°�¥�u�µ�Š�—�¸�Â�¨�³�¤�¸�˜�´�ª�Á�¨�…�Â�­�—�Š�…�œ�µ�—�…�°�Š�®�´�ª
- �•�œ�·�—�Œ�¸�—�¦�°�•�˜�´�ª 360 �°�Š�«�µ(Split Fan)�®�¦�º�° 180 �°�Š�«�µ
- �Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š�Á�¨�º�°�„�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�…�°�Š�Ÿ�¼�v�Ÿ�¨�·�˜
- �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

3-1.6.4 �­�ª�·�š�Ž�y�Á�•�È�‡�Â�¦�Š�—�´�œ(Pressure Supervisory Switch)
- �­�ª�·�š�Ž�y�˜�¦�ª�‹�Á�•�È�‡�Â�¦�Š�—�´�œ�Ä�œ�™�´�Š �Ä�œ�„�¦�–�¸�™�´�Š�¤�¸�„�µ�¦�¦�´�É�ª�Ž�¹�¤�‹�³�š�Î�µ�Ä�®�v�‡�ª�µ�¤�—�´�œ�Â�„�w�­�Ä�œ�™�´�Š�˜�É�Î�µ�„�ª�u�µ�Á�„�–�”�y

�‹�³�¤�¸�„�µ�¦�­�u�Š�­�´�•�•�µ�–�¤�µ�¥�´�ŠControl Panel�Â�¨�³�°�¥�¼�u�˜�·�—�„�´�•�˜�´�ª�•�»�—Solenoids�Á�š�u�µ�œ�´�Ê�œ
- �„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL / FM

3-1.6.5 Manual Release Switch
- �Ä�•�v�Š�µ�œ �‡�º�°�š�Î�µ�„�µ�¦�—�¹�Š�­�¨�´�„�Â�¨�³ �Ÿ�¨�´�„�­�ª�·�˜�Ž�y�…�¹�Ê�œ�Á�¡�º�É�°�Œ�¸�—�Â�„�w�­Novec1230
- �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL

3-1.6.6 Abort Switch
�Ä�•�v�­�Î�µ�®�¦�´�•�®�œ�u�ª�Š�Á�ª�¨�µ�Ä�œ�„�µ�¦�Œ�¸�—�Â�„�w�­�Ä�œ�¦�³�®�ª�u�µ�Š�š�¸�É�¦�³�•�•�°�¥�¼�u�Ä�œ�­�£�µ�ª�³�„�µ�¦�œ�´�•�™�°�¥�®�¨�´�Š�„�u�°�œ�„�µ�¦�Œ�¸�—
�Â�„�w�­�Á�¤�º�É�°�ž�¨�u�°�¥�¤�º�° �Á�ª�¨�µ�‹�³�Á�¦�·�É�¤�œ�´�•�Ä�®�¤�u �®�¦�º�° �˜�µ�¤�š�¸�É�Ã�ž�¦�Â�„�¦�¤�Å�ª�v
�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL

3-1.6.7 �„�¦�³�—�·�É�Š(Bell)
- �Á�­�v�œ�Ÿ�u�µ�«�¼�œ�¥�y�„�¨�µ�Š 6�œ�·�Ê�ª�Ä�•�v�„�¦�³�Â�­ 0.030 �Â�°�¤�ž�t �š�¸�É 24 �Ã�ª�¨�š�y(VDC)
- �—�´�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ 80dB�š�¸�É�¦�³�¥�³ 1 �Á�¤�˜�¦ �®�¦�º�° 10 �¢�»�˜
- �Á�ž�}�œ�Ã�¨�®�³�š�¦�Š�„�¨�¤ �­�¸�Â�—�Š
- �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL / FM

3-1.6.8 �±�°�¦�y�œ(Horn) /�Å�¢�„�¦�³�¡�¦�·�•(Strobe)
�±�°�¦�y�œ(Horn)
- �•�œ�·�—Electric Horn�„�·�œ�„�¦�³�Â�­ 0.040 �Â�°�¤�ž�t�š�¸�É24 �Ã�ª�¨�š�y(VDC)
- �—�´�Š�Å�¤�u�˜�É�Î�µ�„�ª�u�µ 75db�š�¸�É�¦�³�¥�³ 1 �Á�¤�˜�¦ �®�¦�º�° 10 �¢�»�˜
�Å�¢�„�¦�³�¡�¦�·�•(Strobe)
- �„�¦�³�Â�­�Å�¤�u�Á�„�·�œ 115 �Â�°�¤�ž�t(Rates Average Current)�…�œ�µ�— 75 �Â�‡�¤�Á�¤�°�¦�u�µ
- �Å�¢ 24 �Ã�ª�¨�š�y
- �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL / FM

3-1.6.9 PhotoSmoke Detector
- �š�Î�µ�Š�µ�œ�Á�ž�}�œ�¨�´�„�¬�–�³ �š�Î�µ�Š�µ�œ�Ã�—�¥�„�µ�¦�ª�´�—�„�µ�¦�„�¦�³�Á�‹�·�Š�…�°�Š�Â�­�Š�Á�œ�º�É�°�Š�‹�µ�„�°�œ�»�£�µ�‡�…�°�Š�‡�ª�´�œ
- �®�´�ªSmoke Detector�‹�³�¤�¸�®�¨�°�—LED�˜�·�—�„�¦�³�¡�¦�·�•�Ä�œ�­�£�µ�ª�³�Á�¤�º�É�°�˜�¦�ª�‹�‹�´�•�‡�ª�´�œ�Å�—�vLED�‹�³

�˜�·�—�­�ª�u�µ�Š�˜�¨�°�—�Á�ª�¨�µ
- �•�œ�·�—�š�¸�É�Â�¥�„ �®�´�ª(Head)�Â�¨�³ �“�µ�œ(Base)�˜�·�—�˜�´�Ê�Š�Ã�—�¥�„�µ�¦�­�ª�¤�­�u�ª�œ�®�´�ª(Head)�Á�…�v�µ�„�´�•�“�µ�œ

(Base)
- �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL / FM

3-1.6.10  Combination Rate of Rise Heat Detector
- �˜�¦�ª�‹�‹�´�•�‡�ª�µ�¤�¦�v�°�œ �š�Î�µ�Š�µ�œ�Ä�œ 2 �¨�´�„�¬�–�³ �‡�º�° �š�Î�µ�Š�µ�œ�š�¸�É�°�»�–�®�£�¼�¤�·�Á�¡�·�É�¤�…�¹�Ê�œ 135F�Â�¨�³�š�¸�É�‹�»�—

�°�»�–�®�£�¼�¤�·�Á�¡�·�É�¤�…�¹�Ê�œ�°�¥�u�µ�Š�¦�ª�—�Á�¦�È�ª�Ä�œ�°�´�˜�¦�µ 15F/�œ�µ�š�¸
- �Å�—�v�¦�´�•�„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL / FM

3-1.6.11 Control Panel
- �„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�—�v�ª�¥Microprocessor
- �„�µ�¦�¦�´�•�¦�°�Š�¤�µ�˜�¦�“�µ�œ�‹�µ�„UL / FM
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�Š�µ�œ�‹�v�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�y �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�q�µ
(UPS)�­�Î�µ�®�¦�´�•�®�v�°�ŠData Center EXIM BANK

�£�µ�¥�Ä�œ�ž�¦�³�„�°�•�—�v�ª�¥�Â�Ÿ�Š�˜�u�µ�Š �Ç �—�´�Š�œ�¸�Ê
�„. �Â�Ÿ�ŠPower Supply

- �­�´�•�•�µ�–�Å�¢�¢�q�µ 220VAC�Á�ž�}�œ 24VDC�Á�¡�º�É�°�‹�u�µ�¥�Ä�®�v�¦�³�•�•
- �¤�¸�•�»�—�•�µ�¦�y�‹�Å�¢�°�´�˜�Ã�œ�¤�´�˜�·�Á�¡�º�É�°�•�µ�¦�y�‹�Â�•�˜�Á�˜�°�¦�¸�É
- �¤�ĻCD�Â�­�—�Š�„�µ�¦�Á�„�·�—�„�µ�¦�…�´�—�…�v�°�Š�š�¸�É�Â�•�˜�Á�˜�°�¦�¸�É(Battery Trouble)�Â�¨�³ �„�µ�¦�…�´�—�…�v�°�Š�‹�µ�„

�„�µ�¦�˜�u�°�­�µ�¥�Å�¢�Å�ž�°�»�ž�„�¦�–�y�˜�u�µ�Š �Ç �¨�Š�—�·�œ(Ground Fault)
�…. �Â�Ÿ�ŠCommon Control Board

- �Á�¡�º�É�°�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�š�´�Ê�Š�®�¤�—
- �¤�¸�­�´�•�•�µ�–�Å�¢�Â�­�—�Š�Á�ž�}�œ�®�¨�°�—LED�Â�­�—�Š�­�™�µ�œ�³�˜�u�µ�Š �Ç �Â�¨�³LCD DISPLAY

�Â�­�—�Š�Ÿ�¨�Á�ž�}�œ�…�v�°�‡�ª�µ�¤
- �œ�°�„�Á�®�œ�º�°�‹�µ�„�œ�¸�Ê�¥�´�Š�­�µ�¤�µ�¦�™�˜�u�°�Å�ž�¦�³�•�•�Å�¢�¦�y�°�¨�µ�¤�Å�—�v

�‡. �Â�Ÿ�ŠSuppression Control Board
- �š�Î�µ�®�œ�v�µ�š�¸�É�‡�ª�•�‡�»�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�ŠDetector�Â�•�•Cross Zone,�Á�­�¸�¥�Š�­�´�•�•�µ�–�°�¨�µ�¤

(Audible Alarm Circuit), Manual Station,Pressure Switch�Â�¨�³ �•�»�—�­�´�É�Š�„�µ�¦�Œ�¸�—�Â�„�w�­
(Releasing Circuit)

- �£�µ�¥�Ä�œ�¤�¸�ª�Š�‹�¦�®�œ�u�ª�Š�Á�ª�¨�µ �­�µ�¤�µ�¦�™�ž�¦�´�•�Å�—�v�‹�µ�„ 0-60 �ª�·�œ�µ�š�¸�—�v�ª�¥�Ã�ž�¦�Â�„�¦�¤�…�°�Š�Â�Ÿ�Š
�‡�ª�•�‡�»�¤�Á�š�u�µ�œ�´�Ê�œ

- �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�Á�­�¸�¥�Š�­�´�•�•�µ�–�¨�µ�¤�Å�—�v�Á�ž�}�œ 2 �¨�´�„�¬�–�³ �‡�º�° �—�´�Š�˜�u�°�Á�œ�º�É�°�Š�Â�¨�³�—�´�Š�Á�ž�}�œ
�‹�´�Š�®�ª�³�Á�¡�º�É�°�Â�­�—�Š�„�µ�¦�Á�ž�¨�¸�É�¥�œ�­�™�µ�œ�³�…�°�Š�„�µ�¦�°�¨�µ�¤

- �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤Manual Release Switch�Å�—�v�Á�ž�}�œ 2 �¨�´�„�¬�–�³�‡�º�° �Â�„�w�­�Œ�¸�—�š�´�œ�š�¸�Á�¤�º�É�°�™�¼�„
�—�¹�Š�®�¦�º�°�®�¨�´�Š�‹�µ�„�„�µ�¦�™�¼�„�—�¹�Š�Â�¨�v�ª�Ä�®�v�ª�Š�‹�¦�®�œ�u�ª�Š�Á�ª�¨�µ�š�Î�µ�Š�µ�œ 5-10 �ª�·�œ�µ�š�¸�„�u�°�œ�Á�„�·�—�Â�„�w�­�‹�¹�Š
�‹�³�Œ�¸�—

- �­�µ�¤�µ�¦�™�Ã�ž�¦�Â�„�¦�¤�­�´�•�•�µ�–�‹�µ�„�ž�»�p�¤�„�—�®�œ�v�µ�˜�¼�v �Å�—�v 2 �¨�´�„�¬�–�³�‡�º�° �Á�ž�}�œ�Â�•�•�Â�‹�v�Š�Á�„�·�—
Alarm�Â�¨�³Trouble

3-1.7 Piping & Fitting
- �š�u�°�Á�®�¨�È�„�Á�®�œ�¸�¥�ª�—�Î�µ�Å�¤�u�¤�¸�˜�³�Á�…�È�•Schedule40�š�µ�­�¸�„�´�œ�­�œ�·�¤ �Â�¨�³�š�µ�­�¸�Â�—�Š�š�´�•�—�v�µ�œ�œ�°�„

3-1.8 Conduit & Wiring
- �Ä�•�v�š�u�°EMT�®�¦�º�°IMC Conduit
- �­�µ�¥�Å�¢�Â�•�•PVC Insulated Single Core, 750 V 75 C�…�œ�µ�— 1.5SQMM.�Â�¨�³ 2.5

SQMM.�®�¦�º�°THW�…�œ�µ�— 1.5SQMM.�Â�¨�³ 2.5SQMM.

3-1.9 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ�‡�»�–�£�µ�¡
- �˜�v�°�Š�¦�´�•�ž�¦�³�„�´�œ�‡�»�–�£�µ�¡�­�·�œ�‡�v�µ�™�v�µ�¤�¸�„�Î�µ�®�œ�— 1 �ž�m�œ�´�•�‹�µ�„�ª�´�œ�˜�¦�ª�‹�¦�´�•�¤�°�•�Š�µ�œ�Â�¨�³�Ä�œ�¦�³�®�ª�u�µ�Š

�¦�´�•�ž�¦�³�„�´�œ�˜�v�°�Š�¤�¸�•�¦�·�„�µ�¦�˜�¦�ª�‹�Á�•�È�‡�š�»�„ �Ç 4 �Á�—�º�°�œ �®�¦�º�° �ž�m�¨�³ 3 �‡�¦�´�Ê�Š �®�¦�º�°�Å�—�v�¦�´�•�Â�‹�v�Š �Á�®�˜�»
�‹�³�˜�v�°�Š�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�— �Ç �š�´�Ê�Š�­�·�Ê�œ
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- �®�µ�„�¤�¸�°�»�ž�„�¦�–�y�š�¸�É�•�Î�µ�¦�»�—�Á�­�¸�¥�®�µ�¥�Ä�œ�•�u�ª�Š�¦�´�•�ž�¦�³�„�´�œ �š�µ�Š�Ÿ�¼�v�¦�´�•�Á�®�¤�µ�˜�·�—�˜�´�Ê�Š�˜�v�°�Š�­�µ�¤�µ�¦�™�•�¦�·�„�µ�¦
�Á�ž�¨�¸�É�¥�œ�Â�¨�³/�®�¦�º�°�Ž�u�°�¤�Ä�®�v�š�´�œ�š�¸�Ã�—�¥�Å�¤�u�‡�·�—�‡�u�µ�Ä�•�v�‹�u�µ�¥�Ä�— �Ç �š�´�Ê�Š�­�·�Ê�œ (�¥�„�Á�ª�v�œ�„�µ�¦�Œ�¸�—�Â�„�w�­�Ž�¹�É�Š�˜�v�°�Š
�˜�¦�ª�‹�­�°�•�®�µ�Ÿ�¼�v�¦�´�•�Ÿ�·�—�•�°�•)
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�Š�µ�œ�‹�o�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
�Å�¢�¢�o �µ (UPS)�­�Î�µ�®�¦�´�•�®�o�°�ŠData Center EXIM BANK

4-1. �¦�µ�¥�„�µ�¦�š�¸�É�„�Î�µ�®�œ�—�Ä�®�o�¤�¸�Ä�œ�„�µ�¦COMMISSIONING, TEST,�„�µ�¦�¦� �́•�ž�¦�³�„� �́œ

�Ÿ�¼�o�¦�´�•�‹�o�µ�Š�‹�³� �̃o�°�Š�Á�­�œ�°�ª�·�›�¸�„�µ�¦COMMISSIONING�Â�¨�³TEST�¦�³�•�•  �Ã�—�¥�‡�Î�µ�Â�œ�³�œ�Î�µ�…�°�Š�Ÿ�¼�o�Ÿ�¨�·�˜
�Ž�¹�É�Š�‹�³� �̃o�°�Š�Á�˜�¦�¸�¥�¤�Á�°�„�­�µ�¦, �‡�¼�n�¤�º�°�Â�¨�³�Á�‡�¦�º�É�°�Š�¤�º�°�Ä�œ�„�µ�¦�ž�¦�´�•�Â�˜�n�Š�Â�¨�³�š�—�­�°�•�—�´�Š�„�¨�n�µ�ª�¨�n�ª�Š�®�œ�o�µ�„�n�°�œ�­�n�Š
�¤�°�•�Š�µ�œ  �Ž�¹�É�Š�‹�³� �̃o�°�Š�¤�¸�„�µ�¦�ž�¦�´�•�Â�˜�n�Š�Â�¨�³�š�—�­�°�•�Å�¤�n�œ�o�°�¥�„�ª�n�µ�š�¸�É�„�Î�µ�®�œ�—�Ä�œ�…�o�°�„�Î�µ�®�œ�—�œ� �̧Ê �—�´�Š�œ� �̧Ê

4-1.1 �¦�³�•�•�ž�¦�³�ž�µ�™�´�Š�Á�„�È�•�œ�Î�Ê�µ�Â�¨�³�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ

4-1.1.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�°�»�ž�„�¦�–�r�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ�˜�µ�¤DATA REPORT

4-1.1.2 �Ä�®�o�š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨�˜�µ�¤�…�´�Ê�œ�˜�°�œ�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ

4-1.1.3 �š�Î�µ�„�µ�¦�š�—�­�°�•  �Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨�„�µ�¦�š�Î�µ�Š�µ�œ�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ�„�¦�–�¸�Ä�•�o�Å�¢�¢�o �µ�Œ�»�„�Á�Œ�·�œ

4-1.1.4 �š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨�¦�³�•�•BY-PASS (MANUAL) (�™�o�µ�¤�¸)

4-1.1.5 �ž�¦�´�•�Â�˜�n�Š �Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨�Â�¦�Š�—�´�œ�œ�Î�Ê�µ�ž�¦�³�ž�µ�š�»�„�‹�»�— �Ã�—�¥PRESSURE REDUCING VALVE  (PRV),
GLOBE  VALVE (GLV)�Ä�®�o�•�n�ª�Š�Â�¦�Š�—�´�œ�œ�Î�Ê�µ�ž�¦�³�ž�µ�°�¥�¼�n�Ä�œ�•�n�ª�Š�¦�³�®�ª�n�µ�Š45-60 PSI�®�¦�º�°�˜�µ�¤�‡�ª�µ�¤
�Á�®�¤�µ�³�­�¤

4-1.1.6 �š�Î�µ�„�µ�¦�š�—�­�°�• �Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨SHUT OFF VALVE�š�»�„�‹�»�—�‡�¦�°�•�‡�¨�»�¤�¡�º�Ê�œ�š�¸�É�˜�µ�¤�„�µ�¦�°�°�„�Â�•�•

4-1.1.7 �•�´�œ�š�¹�„�‡�n�µFLOW RATE�Â�¨�³HEAD�Â�¨�³�‡�n�µ�„�¦�³�Â�­�Å�¢�¢�o �µ�…�°�Š�ž�´�Ê�¤�•�r�š�»�„�˜�´�ª�ª�n�µ�Å�—�o�˜�µ�¤
PERFORMANCE CURVE�–.�‹�»�—�Ä�•�o�Š�µ�œ, �‹�»�—�Ä�„� �̈oSHUT OFF  HEAD�Â�¨�³�‹�»�—�Ä�„� �̈o�ž�¨�µ�¥
CURVE FLOW RATE�°�µ�‹�Ä�•�o�„�µ�¦�‹�´�•�Á�ª�¨�µ�‡�Î�µ�œ�ª�–�‹�µ�„�ž�¦�·�¤�µ�˜�¦�•�n�°, HEAD�ž�´�Ê�¤�•�r�—�¼�‹�µ�„
PRESSURE GUAGE�Â�¨�³�„�µ�¦�Ä�•�o�Å�¢�¢�o �µ�—�¼�‹�µ�„�¤�µ�˜�¦�š�¸�É�˜�¼�oCONTROL�®�¦�º�°�Ä�•�oAMP.METER�ª�´�—

4-1.1.8 �š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨�­�´�•�•�µ�–�Á�˜�º�°�œ�˜�n�µ�Š �Ç  �Å�—�o�Â�„�nSUPERVISED VALVES,�­�ª�·�š�Ž�r�Â�­�—�Š
�¦�³�—�´�•�œ�Î�Ê�µ�Ä�œ�•�n�°�­�Î�µ�¦�°�Š�œ�Î�Ê�µ

4-1.2 �¦�³�•�•�—�´�•�Á�¡�¨�·�Š�—�¼�„�µ�¦�š�—�­�°�•�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�³�•�•�—�´�•�Á�¡�¨�·�Š  �ž�¦�³�„�°�•�—�o�ª�¥�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ(ENGINE
FIRE PUMP, JOCKEY PUMP)�¦�³�•�•�­�ž�¦�·�Š�Á�„�¨�°�¦�r �˜�¨�°�—�‹�œ�­�´�•�•�µ�–�Á�˜�º�°�œ�˜�n�µ�Š�Ç �Ä�œ�¦�³�•�•

4-1.2.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�‡�ª�µ�¤�‡�¦�•�™�o�ª�œ�°�»�ž�„�¦�–�r  �Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�ŠEFP, JP,�¦�³�•�•�š�n�°

4-1.2.2 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�n�Š�Â�¦�Š�—�´�œ�š�¸�ÉRELIEF VALVE�Ä�®�o�š�Î�µ�Š�µ�œ�š�¸�É�Â�¦�Š�—�´�œ�­�¼�Š�„�ª�n�µ�Â�¦�Š�—�´�œ�š�¸�ÉJOCKEY  PUMP
�š�Î�µ�Š�µ�œ5-10PSI



�­�n�ª�œ�š�¸�É4 SN-4/2

�„�µ�¦COMMISSIONING, TEST, TOOLS, SPARE PARTS

REVISION ……….
I:\DS\PROJECT\DATA EXIM BANK\SN\SANSPEC\SANSPC4DATA EXIM BANK.doc

MITR TECHNICAL CONSULTANT

�Š�µ�œ�‹�o�µ�Š�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š
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4-1.2.3 �š�Î�µ�„�µ�¦�ž�¦�´�•�Â�˜�n�Š�Â�¦�Š�—�´�œ�š�¸�É�Á�¦�·�É�¤�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�°�»�ž�„�¦�–�r �Á�¦�¸�¥�Š�¨�Î�µ�—�´�• �—�´�Š�œ� �̧Ê
- JOCKEY PUMP          (�Â�¦�Š�—�´�œ �– �‹�»�—�š�Î�µ�Š�µ�œ�˜�µ�¤�¦�³�•�»�Ä�œ�˜�µ�¦�µ�Š�°�»�ž�„�¦�–�r�®�¨�´�„)
- ENGINE FIRE PUMP   (�Â�¦�Š�—�´�œ �– �‹�»�—�š�Î�µ�Š�µ�œ�˜�µ�¤�¦�³�•�»�Ä�œ�˜�µ�¦�µ�Š�°�»�ž�„�¦�–�r�®�¨�´�„)

4-1.2.4 �„�µ�¦�š�—�­�°�•�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ�¦�³�•�•�—�´�•�Á�¡�¨�·�Š  �¤�¸�°�¥�n�µ�Š�œ�o�°�¥�š�¸�É�­�»�—4�…�´�Ê�œ�˜�°�œ�—�´�Š�œ� �̧Ê
- �…�´�Ê�œ�˜�°�œ�š�¸�É1SHUTOFF HEAD�Ã�—�¥�Á�¦�·�É�¤�Á�—�·�œ�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ �Â�¨�³�š�Î�µ�„�µ�¦�ž�· �—�ž�¦�³�˜�¼�œ�Î�Ê�µ�—�o�µ�œ�°�°�„

�‹�µ�„�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ�‹�œ�­�œ�·�š �•�´�œ�š�¹�„�Ÿ�¨�Â�¦�Š�—�´�œ(�‹�³� �̃o�°�Š�Å�¤�n�Á�„�·�œ120%-140%�…�°�Š�‡�ª�µ�¤�—�´�œ�¦�³�•�»
�Ä�•�o�Š�µ�œ)

- �…�´�Ê�œ�˜�°�œ�š�¸�É2OVERLOAD�Ã�—�¥�Á�¦�·�É�¤�Á�—�·�œ�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ   �Â�¨�³�š�Î�µ�„�µ�¦�®�¦�¸�É�ž�¦�³�˜�¼�œ�Î�Ê�µ�—�o�µ�œBY-
PASS�‹�œ�„�¦�³�š�´�É�Š�°�n�µ�œ�‡�n�µ�°�´�˜�¦�µ�„�µ�¦�Å�®�¨�Å�—�o150% (�‹�³� �̃o�°�Š�°�n�µ�œ�‡�n�µ�Â�¦�Š�—�´�œ�Å�—�o�Å�¤�n�˜�Î�É�µ�„�ª�n�µ65%
�…�°�Š�‡�ª�µ�¤�—�´�œ�¦�³�•�»�Ä�•�o�Š�µ�œ)

- �…�´�Ê�œ�˜�°�œ�š�¸�É3�‹�»�—�Ä�•�o�Š�µ�œ(�¦�³�•�»�Ä�œ�˜�µ�¦�µ�Š�°�»�ž�„�¦�–�r�®�¨�´�„) �‹�³� �̃o�°�Š�ž�¦�´�•�Â�˜�n�Š�Â�¦�Š�—�´�œ�Ä�®�o�Á�ž�È�œ�˜�µ�¤
�Â�¦�Š�—�´�œ�¦�³�•�»�Ä�•�o�Š�µ�œ �Â�¨�³�•�´�œ�š�¹�„�°�´�˜�¦�µ�„�µ�¦�Å�®�¨(�‹�µ�„FLOW METER)

- �…�´�Ê�œ�˜�°�œ�š�¸�É4�„�µ�¦�š�—�­�°�• �Â�¨�³�•�´�œ�š�¹�„�Ÿ�¨�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ�—�´�•�Á�¡�¨�·�Š�Ã�—�¥�°�´�˜�Ã�œ�¤�´�˜�·

4-1.2.4.1�¦�³�•�•�š�n�°�¥�º�œ�Â�¨�³�˜�¼�o�—�´�•�Á�¡�¨�·�Š�Ã�—�¥�„�µ�¦�Á�ž�· �—�ž�¦�³�˜�¼�œ�Î�Ê�µ�š�—�¨�°�Š�Ä�•�o�Š�µ�œ�­�µ�¥�Œ�¸�—�—�´�•�Á�¡�¨�·�Š�…�œ�µ�—1 1/2"  FIRE
HOSE,�…�œ�µ�—2 1/2" HOSE  VALVE�˜�µ�¤�‹�»�—�˜�n�µ�Š �Ç  �•�´�œ�š�¹�„�…�´�Ê�œ�˜�°�œ�¨�Î�µ�—�´�•�„�µ�¦�Á�¦�·�É�¤�Â�¨�³�®�¥�»�—
�š�Î�µ�Š�µ�œ�…�°�ŠJP, EFP

4-1.2.4.2�¦�³�•�•�š�n�°�­�ž�¦�·�Š�Á�„�¨�°�¦�r �š�´�Ê�Š�¦�³�•�•�š�n�°�Á�ž�¸ �¥�„�Â�¨�³�š�n�°�Â�®�o�Š�Ã�—�¥�„�µ�¦�Á�ž�· �—TEST VALVE�š�¸�É�ž�¦�µ�„�’�Ä�œ�Â�•�•
�¦�³�•�•�­�ž�¦�·�Š�Á�„�¨�°�¦�r �•�´�œ�š�¹�„�…�´�Ê�œ�˜�°�œ�¨�Î�µ�—�´�•�„�µ�¦�Á�¦�·�É�¤  �Â�¨�³�®�¥�»�—�š�Î�µ�Š�µ�œ�…�°�ŠJP

4-1.2.5 �š�—�­�°�•�­�´�•�•�µ�–�Á�˜�º�°�œ�˜�n�µ�Š �Ç �Ä�œ�¦�³�•�•�­�ž�¦�·�Š�Á�„�¨�°�¦�r �š�»�„ �Ç  �‹�»�—�Ä�œ�¦�³�•�•�Ä�®�o�š�Î�µ�„�µ�¦�š�—�­�°�•�Â�¨�³�•�´�œ�š�¹�„
�Ÿ�¨�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�¦�µ�¥�„�µ�¦�—�´�Š�˜�n�°�Å�ž�œ� �̧Ê
- FLOOR  CONTROL VALVE  (WITH SUPERVISORY SWITCH),�Á�ž� · �—- �ž� · �— �„�µ�¦

�Â�­�—�Š�­�™�µ�œ�³�š�¸�ÉSUPERVISORY  PANEL

- FLOW SWITCH�š�Î�µ�Š�µ�œ�˜�µ�¤FLOOR CONTROL VALVE�„�µ�¦�Â�­�—�Š�­�™�µ�œ�³�š�¸�É
SUPERVISORY PANEL

4-1.3 �•�n�°�Á�„�È�•�œ�Î�Ê�µ(�•�n�°�œ�Î�Ê�µ�—�¸, �•�n�°�œ�Î�Ê�µ�Á�­�¸�¥, �•�n�°�—�´�„�Å�…�¤�´�œ

4-1.3.1 �˜�¦�ª�‹�­�°�•�„�µ�¦�¦�´�É�ª�Ž�¹�¤ �Ã�—�¥�¦�³�•�µ�¥�œ�Î�Ê�µ�Ä�œ�•�n�°�°�°�„�Ä�®�o�Â�®�o�Š�‹�œ�Ÿ�œ�´�Š�•�n�°�Â�®�o�Š  �Ÿ�œ�´�Š�•�n�°�Â�¨�³�¡�º�Ê�œ�•�n�°�š�»�„�—�o�µ�œ� �̃o�°�Š
�Â�®�o�Š�Å�¤�n�¤�¸�¦�°�¥�¦�´�É�ª�Ž�¹�¤

4-1.3.2 �˜�¦�ª�‹�­�°�• �•�n�°�Š�Á�ž�· �— � �µ�Á�ž�· �—:
- �‡�ª�µ�¤�‡�¦�•�™�o�ª�œ
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- �‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�Á�…�o�µ�™�¹�Š
- �‡�ª�µ�¤�­�³�—�ª�„�Ä�œ�„�µ�¦�Á�ž�· �—-�ž� · �—
- �‡�ª�µ�¤�Á�¦�¸�¥�•�¦�o�°�¥�…�°�Š�Š�µ�œ
- �‡�ª�µ�¤�Â�…�È�Š�Â�¦�Š
- �‡�ª�µ�¤�­�µ�¤�µ�¦�™�Ä�œ�„�µ�¦�„�´�œ�­�·�É�Š�…�°�Š�˜�„�¨�Š�Ä�œ�•�n�°,�„�´�œ�„�¨�·�É�œ,�Â�¤�¨�Š,�­�´�˜�ª�r�˜�n�µ�Š �Ç  �Á�•�n�œ �®�œ�¼

4-1.3.3 �˜�¦�ª�‹�­�°�• �š�n�°�š�¸�É�˜�n�°�Á�…�o�µ�•�n�°:
- �‡�ª�µ�¤�‡�¦�•�™�o�ª�œ
- �‡�ª�µ�¤�Á�¦�¸�¥�•�¦�o�°�¥
- �„�µ�¦�ž�o �°�Š�„�´�œ�­�œ�·�¤
- �š�n�°�œ�Î�Ê�µ�Á�…�o�µ�‡�ª�µ�¤�™�¼�„�˜�o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°
- �š�n�°�œ�Î�Ê�µ�°�°�„�‡�ª�µ�¤�™�¼�„� �̃o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°
- �š�n�°�­�¼�•�œ�Î�Ê�µ�‡�ª�µ�¤�™�¼�„�˜�o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°
- �š�n�°�¦�³�•�µ�¥�°�µ�„�µ�«�‡�ª�µ�¤�™�¼�„�˜�o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°
- �š�n�°�¦�o�°�¥�­�µ�¥�Å�¢�¢�o �µ�‡�ª�µ�¤�™�¼�„�˜�o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°
- �š�n�°�˜�n�°�¦�³�®�ª�n�µ�Š�•�n�°�‡�ª�µ�¤�™�¼�„�˜�o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°
- �š�n�°�™�n�µ�¥�Á�š�°�µ�„�µ�«�‡�ª�µ�¤�™�¼�„�˜�o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�š�o�°�Š�š�n�°

�¦�³�®�ª�n�µ�Š�•�n�°
- �­�´�œ�œ�Î�Ê�µ� �̈o�œ �‡�ª�µ�¤�™�¼�„� �̃o�°�Š�…�°�Š�˜�Î�µ�Â�®�œ�n�Š, �¦�³�—�´�•�œ�Î�Ê�µ� �̈o�œ �Ä�œ�„�µ�¦�Â�˜�n�Š�­�´�œ�œ�Î�Ê�µ� �̈o�œ�‡�ª�¦�‹�³�Ä�•�o�¦�³�—�´�•�œ�Î�Ê�µ

�Á�•�È�‡�Ä�®�o�Å�—�o�¦�³�—�´�•�Â�¨�³�Á�¦�¸�¥�•�¤�µ�„�š�¸�É�­�»�—
- �„�µ�¦�‡�ª�•�‡�»�¤ �ž�¦�´�•�ª�µ�¨�r�ª�˜�n�µ�Š�Ç �Ä�œ�•�n�°
- FLEXIBLE�¦�³�®�ª�n�µ�Š �š�n�°�„�´�•PUMP�Â�¨�³�š�n�°�„�´�•�•�n�° �š�¸�É�­�Î�µ�®�¦�´�•�•�´�„�¦�°�„PUMP�…�¹�Ê�œ�‹�µ�„�•�n�°

4-1.4 �Á�‡�¦�º�É�°�Š�­�¼�•�œ�Î�Ê�µ�Á�­�¸�¥

4-1.4.1 �š�Î�µ�„�µ�¦�˜�¦�ª�‹�‡�ª�µ�¤�‡�¦�•�™�o�ª�œ�…�°�Š�°�»�ž�„�¦�–�r�Â�¨�³�„�µ�¦�˜�·�—�˜�´�Ê�Š(�•�n�°�š�¸�É�Á�„�¸�É�¥�ª�…�o�°�Š�‡�ª�¦�‹�³�Â�®�o�Š �Á�¡�º�É�°�Ä�®�o�¤�°�Š�Á�®�È�œ
�Š�µ�œ�š�¸�É�˜�·�—�˜�´�Ê�Š�Å�—�o�š�´�Ê�Š�®�¤�—)

4-1.4.2 �Ä�®�o�š�Î�µ�„�µ�¦�š�—�­�°�• �Â�¨�³�•�´�œ�š�¹�„:

- MANUAL ON/OFF�…�°�Š �ž�´�Ê�¤�Â�˜�n�¨�³�˜�´�ª
- �„�µ�¦�­�˜�µ�¦�r�š�°�´�˜�Ã�œ�¤�´�˜�· �—�o�ª�¥�­�ª�·�š�•�r�¦�³�—�´�•�œ�Î�Ê�µ
- �„�µ�¦�­�˜�µ�¦�r�š�°�´�˜�Ã�œ�¤�´�˜�· �—�o�ª�¥�œ�µ�¯�·�„�µ
- �„�µ�¦�­�¨�´�•�¨�Î�µ�—�´�•�„�µ�¦�­�˜�µ�¦�r�š�˜�µ�¤�Â�•�•�¦�³�•�•
- �­�´�Š�Á�„�˜�„�µ�¦�Å�®�¨�Á�¡�º�É�°�—�¼�ª�n�µ �ž�´�Ê�¤�°�»�—�˜�´�œ�•�o�µ�Š�®�¦�º�°�Å�¤�n
- �„�µ�¦�‡�ª�•�‡�»�¤�ž�¦�´�•�ª�µ�¨�r�ª �Ä�®�o�—�¼�ª�n�µ�š�Î�µ�Å�—�o�­�³�—�ª�„�®�¦�º�°�Å�¤�n
- ALARM,�ª�Š�‹�¦�ž�o �°�Š�„�´�œPUMP�š�Î�µ�Š�µ�œ�˜�´�ª�Á�ž�¨�n�µ�Ä�œ�…�–�³�œ�Î�Ê�µ�Â�®�o�Š�•�n�°
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�Ä�œ�„�µ�¦�š�—�­�°�•� �̃o�°�Š�Á�˜�·�¤�œ�Î�Ê�µ�Á�…�o�µ�•�n�°�Ä�œ�ž�¦�·�¤�µ�–�Á�¡�¸�¥�Š�¡�°  �‡�ª�¦�Ä�•�o�œ�Î�Ê�µ�ž�¦�³�ž�µ�®�¦�º�°�‹�³�Ä�•�o�œ�Î�Ê�µ�Á�­�¸�¥�‹�¦�·�Š�„�È�Å�—�o  �Ã�—�¥
�Â�‹�o�Š�Ä�®�o�ª�·�«�ª�„�¦�š�¦�µ�•   �Ÿ�¼�o�¦�´�•�Á�®�¤�µ�‡�ª�¦�¤�¸�ž�´�Ê�¤�œ�Î�Ê�µ�…�°�Š�˜�œ�Á�°�Š �Á�¡�º�É�°�Ä�•�o�®�¤�»�œ�Á�ª�¸�¥�œ�œ�Î�Ê�µ�š�¸�É�Ä�•�o�š�—�­�°�•�Å�ž�¥�´�Š�•�n�°�š�¸�É
� �̃o�°�Š�„�µ�¦ �Á�¡�º�É�°�¤�·�Ä�®�o� �̃o�°�Š�­�¼�•�Á�­�¸�¥�œ�Î�Ê�µ�¤�µ�„ �®�¦�º�°�¤�·�Ä�®�o� �̃o�°�Š�¦�³�•�µ�¥�œ�Î�Ê�µ�Á�­�¸�¥�š�¸�É�¤�·�Å�—�o�•�Î�µ�•�´�—�°�°�„�š�µ�Š�œ�Î�Ê�µ�­�µ�›�µ�¦�–�³�Å�ž

4-1.4.3 �Â�­�Š�­�ª�n�µ�Š�…�°�Š�®�o�°�Š�Á�‡�¦�º�É�°�Š

4-1.4.4 �„�µ�¦�¦�³�•�µ�¥�°�µ�„�µ�«�…�°�Š�®�o�°�Š�Á�‡�¦�º�É�°�Š

4-1.4.5 �„�µ�¦�¦�³�•�µ�¥�œ�Î�Ê�µ�Á�­�¸�¥�°�°�„�‹�µ�„�®�o�°�Š�Á�‡�¦�º�É�°�Š

4-1.4.6 �„�p�°�„�œ�Î�Ê�µ�—�¸

4-1.5 �„�µ�¦�¦�´�•�ž�¦�³�„�´�œ

�„�µ�¦�˜�¦�ª�‹�•�Î�µ�¦�»�Š�¦�´�„�¬�µ�°�»�ž�„�¦�–�r�˜�n�µ�Š�Ç �Ä�œ�¦�³�¥�³�Á�ª�¨�µ2�ž�¸ �°�¥�n�µ�Š�œ�o�°�¥� �̃o�°�Š�ž�¦�³�„�°�•�—�o�ª�¥�¦�µ�¥�¨�³�Á�°�¸�¥�—�—�´�Š�œ� �̧Ê

4-1.5.1 �ž�´�Ë�¤�š�»�„�•�»�—�‹�³�˜�o�°�Š

4-1.5.1.1�š�»�„3�Á�—�º�°�œ
- �Á�˜�·�¤�œ�Î�Ê�µ�¤�´�œ�®�¦�º�°�‹�µ�¦�•�¸�Ä�®�o�„�´�•�°�»�ž�„�¦�–�r�¦�°�Š�¨�º�É�œ�š�»�„�˜�´�ª
- �˜�¦�ª�‹�¦�°�¥�¦�´�É�ª�š�µ�Š�—�o�µ�œ�š�n�°�—�¼�—
- �˜�¦�ª�‹�‡�ª�µ�¤�—�´�œ�—�o�µ�œ�—�¼�—, �—�o�µ�œ�‹�n�µ�¥�Â�¨�³�£�µ�¦�³�Å�¢�¢�o �µ

4-1.5.1.2�š�»�„6�Á�—�º�°�œ
- �„�µ�¦�ž�¦�´�•�«�¼�œ�¥�r�¦�³�®�ª�n�µ�Š�ž�´�Ë�¤�Â�¨�³�¤�°�Á�˜�°�¦�r
- �Á�˜�·�¤�œ�Î�Ê�µ�¤�´�œ�®�¦�º�°�‹�µ�¦�•�¸�Ä�®�o�„�´�•�°�»�ž�„�¦�–�r�¦�°�Š�¨�º�É�œ�š�»�„�•�œ�·�—
- �˜�¦�ª�‹�¦�°�¥�¦�´�É�ª�š�µ�Š�—�o�µ�œ�š�n�°�—�¼�—
- �ž�¦�´�•�‡�ª�µ�¤�˜�¹�Š�­�µ�¥�¡�µ�œ

4-1.5.1.3�š�»�„1�ž�̧
- �Á�ž�¨�¸�É�¥�œ�œ�Î�Ê�µ�¤�´�œ�®�¨�n�°�¨�º�É�œ �Â�¨�³�‹�µ�¦�•�¸�¦�°�Š�¨�º�É�œ
- �˜�¦�ª�‹�¦�°�¥�¦�´�É�ª�˜�µ�¤�Á�¡�¨�µ�Â�¨�³�Ž�n�°�¤�•�Î�µ�¦�»�Š�„�´�œ�¦�´�É�ª
- �˜�¦�ª�‹�„�µ�¦�­�¹�„�…�°�Š�ž�¨�°�„�Á�¡�¨�µ
- �˜�¦�ª�‹�•�n�°�Š�ª�n�µ�Š�¦�³�®�ª�n�µ�Š�Ä�•�¡�´�—�Â�¨�³�Â�®�ª�œ�„�´�œ�­�¹�„
- �˜�¦�ª�‹�‡�ª�µ�¤�—�´�œ�—�o�µ�œ�—�¼�— �—�o�µ�œ�‹�n�µ�¥�Â�¨�³�£�µ�¦�³�Å�¢�¢�o �µ
- �˜�¦�ª�‹�¦�³�—�´�•�Á�­�¸�¥�Š�Â�¨�³�„�µ�¦�­�´�É�œ�­�³�Á�š�º�°�œ

4-2 . �Á�‡�¦�º�É�°�Š�¤�º�° �°�³�Å�®�¨�u �Â�¨�³�‡�¼�u�¤�º�°

4-2.1 �Á�‡�¦�º�É�°�Š�¤�º�° �Â�¨�³�°�³�Å�®�¨�u
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4-2.1.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�®�µ�Á�‡�¦�º�É�°�Š�¤�º�°�•�u�µ�Š�‡�»�–�£�µ�¡�—�¸�š�¸�É�‹�Î�µ�Á�ž�}�œ �­�Î�µ�®�¦�´�•�„�µ�¦�„�¦�ª�—�…�´�œ�ž�¦�´�•�Â�˜�u�Š�Á�‡�¦�º�É�°�Š�‹�´�„�¦ �°�»�ž�„�¦�–�y
�˜�u�µ�Š�Ç �Á�•�u�œ �ž�¦�´�•�Ã�•�¨�˜�y, �œ�w�°�˜, �¤�¼�Á�¨�u, �Â�•�¦�·�É�Š �²�¨�² �…�œ�µ�—�˜�u�µ�Š�Ç�Á�¡�º�É�°�°�Î�µ�œ�ª�¥�‡�ª�µ�¤�­�³�—�ª�„�Â�„�u�„�µ�¦�—�¼�Â�¨
�¦�´�„�¬�µ�Á�‡�¦�º�É�°�Š�‹�´�„�¦ �°�»�ž�„�¦�–�y�˜�u�µ�Š�Ç�…�°�Š�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�˜�u�°�Å�ž �Á�‡�¦�º�É�°�Š�¤�º�°�Á�®�¨�u�µ�œ�¸�Ê�˜�v�°�Š�•�¦�¦�‹�»�°�¥�¼�u�Ä�œ�„�¨�u�°�Š�®�¦�º�°�˜�¼�v�¨�È�°�‡
�Å�—�v

4-2.1.2 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�®�µ�°�³�Å�®�¨�u�—�´�Š�¦�µ�¥�„�µ�¦�˜�u�°�Å�ž�œ�¸�Ê

�¦�µ�¥�„�µ�¦�°�³�Å�®�¨�u

Part Description Unit Quantity

Water storage tankFloat controlled valves Nos 2
Adjusting Tools Special lockable steel boxSet 1

Open ended spannersNos 4
Screw drivers Nos 2
Screw drivers for crossNos 2
recessed head screws
Hexagon wrench keysNos 3
Monkey wrench Nos 2

Branch shut off valveValve Nos 5% of total number
(water supply) (minimum 1 set)

for each type and each size
Branch shut off valveValve Nos 5% of total number
(Fire protection) (minimum 1 set)

for each type and each size
Sprinkler head Sprinkler head Nos upright type 1% of total nos.

pendent type 1% of total nos.
93�qc 1% of total nos.

Sprinkler Wrench Set 1
installation tool
Sprinkler Wrench Set 1
installation tool
Pump seal Seal Set drainage pump = 2for each property

sewage pump = 2  for each property
fire pump  = 2for each property
jokey pump = 1for each property
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cold water pump = 2for each property
booster pump = 4for each property
Sewage pump(WWTP)=2 for each
plant
Sludge pump = 1for each plant
Effluent pump    = 2 for each plant

Pressure regulating Valve Nos dia 1” =1 for each plant
Valve (LPG) dia 1½” = 1 for each plant

dia 2” = 1 for each plant

4-2.2 �‡�¼�u�¤�º�°�Á�‡�¦�º�É�°�Š�‹�´�„�¦�°�»�ž�„�¦�–�y

�„�u�°�œ�Š�µ�œ�˜�µ�¤�­�´�•�•�µ�Â�¨�v�ª�Á�­�¦�È�‹:

4-2.2.1 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�®�µ�Â�¨�³�˜�·�—�˜�´�Ê�Š�Â�Ÿ�Š�˜�¼�v�Â�­�—�Š�Ÿ�´�Š�Â�ž�¨�œ�Â�œ�ª�š�u�°�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨ �Â�¨�³�¦�³�•�•�—�´�•�Á�¡�¨�·�Š�Ä�œ
�®�v�°�Š�‡�ª�•�‡�»�¤�¦�³�•�•�°�µ�‡�µ�¦

4-2.2.2 �Â�Ÿ�Š�˜�¼�v�˜�v�°�Š�¤�¸�„�¦�°�• �Ã�‡�¦�Š�˜�¼�v�š�¸�É�š�Î�µ�‹�µ�„�ª�´�­�—�»�š�¸�É�‡�Š�š�œ �®�œ�v�µ�˜�¼�v�Á�ž�}�œ�„�¦�³�‹�„�œ�·�¦�£�´�¥�Ä�­ �­�µ�¤�µ�¦�™�™�°�—�°�°�„�Å�—�v �®�œ�v�µ
�˜�¼�v�˜�·�—�•�µ�œ�¡�´�•�Á�ž�l�— �Â�¨�³�ž�l�—�Å�—�v �˜�¼�v�¤�¸�…�œ�µ�—�Ã�—�¥�ž�¦�³�¤�µ�– 80 �Ž�¤. X 50�Ž�¤.

4-2.2.3 �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�˜�v�°�Š�‹�´�—�š�Î�µ�¦�µ�¥�„�µ�¦�°�³�Å�®�¨�u, �‡�¼�u�¤�º�°�Á�‡�¦�º�É�°�Š�‹�´�„�¦  �°�»�ž�„�¦�–�y�š�¸�É�Å�—�v�¦�ª�¤�‡�¼�u�¤�º�°�‹�µ�„�Ÿ�¼�v�Ÿ�¨�·�˜�Á�°�µ�Å�ª�v�—�v�ª�¥
�Ã�—�¥�‡�¦�•�™�v�ª�œ �­�Î�µ�®�¦�´�•�Á�‡�¦�º�É�°�Š�‹�´�„�¦�°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¼�v�¦�´�•�‹�v�µ�Š�Á�ž�}�œ�Ÿ�¼�v�‹�´�—�®�µ�˜�µ�¤�­�´�•�•�µ �Ä�®�v�Â�„�u�Ÿ�¼�v�ª�u�µ�‹�v�µ�Š�‹�Î�µ�œ�ª�œ 3
�•�»�— �Â�˜�u�¨�³�•�»�—�Á�ž�}�œ�Á�°�„�­�µ�¦�Á�¥�È�•�Á�…�v�µ�Á�¨�u�¤�˜�·�—�ž�„�Â�…�È�Š�°�¥�u�µ�Š�Á�¦�¸�¥�•�¦�v�°�¥

�°�»�ž�„�¦�–�y�Á�‡�¦�º�É�°�Š�‹�´�„�¦�š�¸�É�˜�v�°�Š�¤�¸�Á�°�„�­�µ�¦�‡�¼�u�¤�º�°:
- Water pump
- Fire pump
- Jockey pump
- Sump pump
- Fire pump controller
- Sewage & Drainage pump
- Air blower
- Pressure regulating valves.
- Automatic sprinkler system.
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5-1 �¦�µ�¥�„�µ�¦�°�»�ž�„�¦�–�r�ª�´�­�—�» �Â�¨�³�°�»�ž�„�¦�–�r�š�¸�É�°�œ�»�¤� �́˜�·�Ä�®�o�Ä�•�o

�¦�µ�¥�„�µ�¦�ª�´�­�—�» �Â�¨�³�°�»�ž�„�¦�–�y�š�¸�É�°�œ�»�¤�´�˜�·�Ä�®�v�Ä�•�v�˜�µ�¤�®�´�ª�…�v�°�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê�Á�ž�}�œ�Á�¡�¸�¥�Š�Â�œ�ª�š�µ�Š�ž�¦�³�„�°�•�„�µ�¦�Á�¨�º�°�„�ª�´�­�—�»�Â�¨�³
�°�»�ž�„�¦�–�y�Ä�œ�Ã�‡�¦�Š�„�µ�¦ �Ÿ�¼�v�¦�´�•�‹�v�µ�Š�‹�³�˜�v�°�Š�Á�­�œ�°�ª�´�­�—�»�Â�¨�³�°�»�ž�„�¦�–�y�°�º�É�œ�Ç  �˜�µ�¤�š�¸�É�¦�³�•�»�Ä�œ�®�´�ª�…�v�°�…�v�µ�Š�¨�u�µ�Š�œ�¸�Ê�Å�—�v  �Ã�—�¥�‹�³�˜�v�°�Š
�Á�ž�}�œ�Å�ž�˜�µ�¤�…�v�°�„�Î�µ�®�œ�—    �Â�¨�³�‹�³�˜�v�°�Š�­�u�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�š�µ�Š�Á�š�‡�œ�·�‡ �Â�‡�˜�˜�µ�¨�w�°�‡   �¡�¦�v�°�¤�š�´�Ê�Š�¦�³�•�»�¦�»�u�œ  �Â�¨�³�…�œ�µ�—
�…�°�Š�°�»�ž�„�¦�–�y�œ�´�Ê�œ�Ä�®�v�•�´�—�Á�‹�œ �Â�¨�³�‹�³�˜�v�°�Š�Á�­�œ�°�…�°�°�œ�»�¤�´�˜�·�„�u�°�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�‹�´�—�Ž�º�Ê�°

5-2 �‡�Î�µ�‹�Î�µ�„�´�—�‡�ª�µ�¤

- �°�»�ž�„�¦�–�y�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�®�¤�µ�¥�™�¹�Š �°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¨�·�˜�‹�µ�„�ž�¦�³�Á�š�«�š�¸�É�¦�³�•�»�Á�š�u�µ�œ�´�Ê�œ
- REGIONAL ASSEMBLY UNDER LICENSE�®�¤�µ�¥�™�¹�Š �Á�Œ�¡�µ�³�„�µ�¦�ž�¦�³�„�°�•�°�»�ž�„�¦�–�y�š�¸�É�˜�u�µ�Š�ž�¦�³�Á�š�«

�Ã�—�¥�Ã�¦�Š�Š�µ�œ�‹�³�˜�v�°�Š�Â�­�—�Š�Ä�•�¦�´�•�¦�°�Š�„�µ�¦�ž�¦�³�„�°�•�‹�µ�„�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„
- REGIONAL UNDER LICENSE�®�¤�µ�¥�™�¹�Š �°�»�ž�„�¦�–�y�š�¸�É�Ÿ�¨�·�˜�Ä�œ�£�¼�¤�·�£�µ�‡�®�¦�º�°�£�µ�¥�Ä�œ�ž�¦�³�Á�š�« �Ã�—�¥

�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�Á�ž�}�œ�Ÿ�¼�v�¨�Š�š�»�œ�Â�¨�³�Ÿ�¨�·�˜ �Â�¨�³�˜�v�°�Š�Ä�®�v�„�µ�¦�¦�´�•�¦�°�Š�Ÿ�¨�·�˜�£�´�–�”�y�Ã�—�¥�„�µ�¦�°�°�„�®�œ�´�Š�­�º�°�‹�µ�„
�ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„

�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-2.1 PUMP & PACKAGE BOOSTER PUMP(1stList)

KAWAMOTO JAPAN or   Regional Under License
GRUNDFOS DENMARK or   Regional Under License
ITT/GOULDS USA or   Regional Under License
PENTAIR USA or   Regional Under License

5-2.2 PUMP & PACKAGE BOOSTER PUMP(2ndList)

FORAS ITALY or   Regional Under License
AMERICAN MARSH USA or   Regional Under License
AURORA USA or   Regional Under License
PEERLESS USA or   Regional Under License
WILO GERMANY or   Regional Under License
WISER CHINA or   Regional Under License
REGENT AUSTRALIA or   Regional Under License
CALPEDA ITALY or   Regional Under License
SHINMAYWA JAPAN or   Regional Under License
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�•�º�É�°�°�»�ž�„�¦�–�y �ž�¦�³�Á�š�«�Ÿ�¼�v�Ÿ�¨�·�˜�®�¨�´�„�ž�¦�³�Á�š�«�Ä�œ�£�¼�¤�·�£�µ�‡

5-2.3 SEWAGE  PUMP, DRAINAGE  PUMP

KAWAMOTO JAPAN or   Regional Under License
SHINMAYWA JAPAN or   Regional Under License
TSURUMI JAPAN or   Regional Under License
GRUNDFOS DENMARK or   Regional Under License
ITT/GOULDS USA or   Regional Under License
FORAS ITALY or   Regional Under License
WISER CHINA or   Regional Under License
REGENT AUSTRALIA or   Regional Under License
CALPEDA ITALY or   Regional Under License

5-2.4 SELF PRIMING PUMP

GORMAN RUPP USA or   Regional Under License
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

5-2.5 FIRE  PUMP

AURORA USA
PEERLESS USA
PATTERSON USA
A-C FIRE PUMP USA
SPP UK
FAIR BANKS NIJHUIS USA
NMFIRE CHINA
SFFECO UAE
NAFFCO UAE
REGENT AUSTRALIA
SYNCROFLO USA
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5-2.6FIRE JOCKEY PUMP

MTH USA or   Regional Under License
GRUNDFOS DENMARK or   Regional Under License
AURORA USA or   Regional Under License
NAFFCO UAE or   Regional Under License
CNP CHINA or   Regional Under License
SPP UK or   Regional Under License
REGENT AUSTRALIA or   Regional Under License
SYNCROFLO USA or   Regional Under License

5-2.7 PORTABLE FIRE PUMPS

ANGUS ENGLAND or   Regional Under License
SHIBAURA JAPAN or   Regional Under License
TOHATSU JAPAN or   Regional Under License
AUSSIE PUMPS AUSTRALIA or   Regional Under License

5-2.8 ENGINE FOR FIRE PUMP(OR COMPLETE SET WITH FIRE PUMP BRAND)

CLARKE USA or   Regional Under License
CATERPILLA USA or   Regional Under License
CUMMINS USA or   Regional Under License
DEUTZ GERMANY or   Regional Under License
VOLVO SWEDEN or   Regional Under License
OR COMPLETE SET WITH FIRE PUMP BRAND

5-2.9 FIRE PUMP CONTROL PANEL

JOSLYN CLARK USA
FIRE TROL USA
CUTLER HAMMER USA
METRON USA
TORNATECH CANADA
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5-2.10BLACK STEEL PIPE  & GALVANIZED STEEL PIPE

COTCO KLM THAILAND
FIRST STEEL PIPE THAILAND
SAHA THAI STEEL PIPETHAILAND
SAM CHAI STEEL PIPE THAILAND
PACIFIC  PIPE THAILAND
MITR STEEL PIPE THAILAND
SPSUNITED STEEL HYUNDAITHAILAND
NIPPON STEEL AND SUMITOMO METAL (NSSMC)JAPANor   Regional Under License
TMT STEEL PIPE THAILAND

5-2.11SEAMLESS STEELPIPE

MANNESSMANN GERMANY or Regional Under License
NIPPON STEEL AND SUMITOMO METAL (NSSMC)JAPAN or   Regional Under License
HYUNDAI                                      KOREA or   Regional Under License
BENTELER GERMANY or Regional Under License

5-2.12MALLEABLEIRON  FITTINGS (FITTINGS�Ä�•�v�„�´�•�š�u�°GSP)

CRANE UK or   Regional Under License
SIAM  FITTINGS THAILAND
BIS THAILAND
SANHA GERMANY or   Regional Under License

5-2.13MECHANICAL GROOVED COUPLING

VIROTEC GERMANY or   Regional Under License
VICTAULIC USA or   Regional Under License
SHURJOINT USA or   Regional Under License
TYCO/GRINNELL USA or Regional Under License
MECH CHINA or Regional Under License
VIKING USA or Regional Under License
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5-2.14COPPER PIPE & FITTINGS

MUELLER USA or   Regional Under License
CAMBRIDGE UK or   Regional Under License
KEMBLA AUSTRALIA or   Regional Under License
NIBCO USA or Regional Under License
KLM KOREA or   Regional Under License
VALOR CHINA or   Regional Under License
HANA KOREA or   Regional Under License
K-FITTING KOREA or   Regional Under License
SAMPO N.B.C KOREA or   Regional Under License
KMCT THAILAND

5-2.15CAST IRON PIPE , FITTINGS & DRAINAGE PRODUCTS

TCP THAILAND
WENCO THAILAND
KNACK THAILAND

5-2.16HIGH DENSITY POLYETHYLENE PIPE & FITTINGS

THAI ASIA P.E. PIPE THAILAND
WIIK & HOEGLUND THAILAND
TGG PIPE THAILAND
UHM THAILAND
THAI PATTANA PE PIPESTHAILAND
GEBERIT SWITZERLAND or   Regional Under License
SR.PE THAILAND

5-2.17POLYBUTYLENE PIPE & FITTING

PB PIPE-SUPER TUBE (UHM)THAILAND
HEPWORTH PB PIPE THAILAND
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5-2.18POLYVINYL CHLORIDE PIPE (PVC)

THAI PIPE THAILAND
SCG�˜�¦�µ�•�v�µ�Š �˜�¦�µ�Á�­�º�° THAILAND
BANGKOK PIBOOL PIPETHAILAND

5-2.19PP-R PIPE(1stList)

FUSIOTHERM GERMANY or   Regional Under License
BANNINGER GERMANY or   Regional Under License
POLOPLAST GERMANY or   Regional Under License
TORO 25 ITALY or   Regional Under License

5-2.20PP-R PIPE (2ndList)

SCG THAILAND
THAI PPR CHINA or   Regional Under License
GEORGE FISHER MALAYSIA or   Regional Under License
WEFATHERM GERMANY or   Regional Under License
REHAU GERMANY or   Regional Under License
SLYM THAILAND
RIIFO CHINA or   Regional Under License

5-2.21POLYPROPYLENE PIPE (PP)

PBP THAILAND
SLYM THAILAND
REHAU GERMANY or   Regional Under License
GEORGE FISCHER (HAKAN)TURKEY or   Regional Under License
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5-2.22POLYPROPYLENE PIPE LAYER (PP ACOUSTIC)

POLOPLAST/XYLENT GERMANY or   Regional Under License
VALSIR ITALY or   Regional Under License
WAVIN/ACOUSTIC NETHERLAND or   Regional Under License
GEORGE FISCHER/SILENTA TURKEY or   Regional Under License
REHAU GERMANY or   Regional Under License
ACOUSTEC NETHERLAND or Regional Under License
PBP THAILAND

5-2.23VALVES & STRAINER

TOYO JAPAN or   Regional Under License
KITZ JAPAN or   Regional Under License
TOZEN JAPAN or   Regional Under License
METRAFLEX USA or   Regional Under License
NIBCO USA or   Regional Under License
WATTS USA or   Regional Under License
HONEYWELL USA or   Regional Under License
TYCO USA or   Regional Under License
CRANE USA / UK or   Regional Under License
SIAM CAST IRON THAILAND
WEFLO UK or   Regional Under License
VALOR CHINA or   Regional Under License
VICTAULIC USA or   Regional Under License
FIVALCO USA or   Regional Under License
AVK DENMARK or   Regional Under License
RAPIDROP UK or   Regional Under License
HOFFER CHINA or   Regional Under License
FS VALVE CHINA or   Regional Under License
MECH CHINA or   Regional Under License
CALICI CHINA or   Regional Under License
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5-2.24BUTTERFLY VALVE

BELBEN BV BELGIUM or   Regional Under License
EBRO GERMANY or   Regional Under License
KEYSTONE / TYCO USA or   Regional Under License
NIBCO USA or   Regional Under License
WATTS USA or   Regional Under License
METRAFLEX USA or   Regional Under License
VICTAULIC USA or   Regional Under License
HONEYWELL USA or   Regional Under License
OKM JAPAN or   Regional Under License
TOYO JAPAN or   Regional Under License
TOZEN JAPAN or   Regional Under License
CRANE USA or   Regional Under License
WEFLO UK or   Regional Under License
VALOR CHINA or   Regional Under License
FIVALCO USA or   Regional Under License
AVK DENMARK or   Regional Under License
HOFFER CHINA or   Regional Under License
FS VALVE CHINA or   Regional Under License
MECH CHINA or   Regional Under License
CALICI CHINA or   Regional Under License

5-2.25PRESSURE RELIEF VALVE ,PRESSURE  REDUCING VALVE, FLOAT VALVE,
NON SLAM CHECK VALVE& BOOSTER PUMP CONTROL VALVE

CLAVAL USA or   Regional Under License
MUESCO USA or   Regional Under License
OCV USA or   Regional Under License
WATTS USA or   Regional Under License
SINGER CANADA or   Regional Under License
BERMAD ISARAEL or   Regional Under License
VALOR CHINA or   Regional Under License
CALEFFI ITALY or   Regional Under License
RAPIDROP UK or   Regional Under License
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5-2.26CHECK VALVE (SILENT TYPE)

CHECK RITE CANADA or   Regional Under License
VALMATIC USA or   Regional Under License
DUO CHECK / CRANE USA or   Regional Under License
NIBCO USA or   Regional Under License
METRAFLEX USA or   Regional Under License
CRANE UK / USA or   Regional Under License
BERMAD ISAREL or   Regional Under License
WATTS USA or   Regional Under License
FS VALVE CHINA or   Regional Under License
WEFLO UK or   Regional Under License
HOFFER CHINA or   Regional Under License
CALICI CHINA or   Regional Under License

5-2.27FOOT VALVE, SEWAGE CHECK VALVE & VACUUM BREAKER

VALMATIC USA or   Regional Under License
SOCLA / DANFOSS FRANCE or   Regional Under License
SINGER CANADA or   Regional Under License
BERMAD ISAREL or   Regional Under License
WATTS USA or   Regional Under License
MECH CHINA or   Regional Under License

5-2.28AUTOMATIC AIR VENT

VALMATIC USA or   Regional Under License
METRAFLEX USA or   Regional Under License
ARMSTRONG USA or   Regional Under License
CRISPIN USA or   Regional Under License
TOZEN JAPAN or   Regional Under License
WEFLO UK or   Regional Under License
CALEFFI ITALY or   Regional Under License
GALA CHINA or   Regional Under License
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5-2.29WATER HAMMER ARRESTOR

HYDRA–RESTER USA or   Regional Under License
PPP USA or   Regional Under License
JOSAM USA or   Regional Under License
ZURN USA or   Regional Under License

5-2.30ELECTRODE

HITROL KOREA or   Regional Under License
NOHKEN JAPAN or   Regional Under License
OMRON JAPAN or   Regional Under License
DWYER USA or   Regional Under License

5-2.31FLOAT SWITCH

TSURUMI JAPAN or   Regional Under License
SHINMAYWA JAPAN or   Regional Under License
GRUNDFOS DENMARK or   Regional Under License
KAWAMOTO JAPAN or   Regional Under License
DWYER USA or   Regional Under License

5-2.32FIRE PROTECTION VALVE(UL/FM)

AVK DENMARK or   Regional Under License
GIACOMINI ITALY or   Regional UnderLicense
GRINNELL/ TYCO USA or   Regional Under License
NIBCO USA or   Regional Under License
FIVALCO USA or   Regional Under License
VICTAULIC USA or   Regional Under License
RAPIDROP UK or   Regional Under License
WEFLO UK or   Regional Under License
MECH CHINA or   Regional Under License
WILSONS CANADA or   Regional Under License
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5-2.33HOSE VALVE & FIRE HOSE

GIACOMINI ITALY or   Regional Under License
FLEXLINE USA or   Regional Under License
DIXON/POWHATAN USA or   Regional Under License
POTTER–ROEMER USA or   Regional Under License
NATIONAL FIRE HOSE USA or   Regional Under License
NORTH AMERICAN FIRE HOSEUSA or Regional Under License
5Elem USA or   Regional Under License
WILSONS CANADA or   Regional Under License

5-2.34HOSE REEL (BS STANDARD)

MOYNE IRELAND or   Regional Under License
ANGUS UK or   Regional Under License
ARDENOAK UK or   Regional Under License
MACRON FIRE UK or   Regional Under License
TOTAL FIRE MALAYSIA or   Regional Under License
SRI MALAYSIA or   Regional Under License
ZERO-FIRE MALAYSIA or   Regional Under License
RAPIDROP UK or   Regional Under License
ARCHER AUSTRALIA or   Regional Under License

5-2.35FIREDEPARTMENTCONNECTION

POTTER ROEMER USA or   Regional Under License
POWHATAN USA or   Regional Under License
GIACOMINI ITALY or   Regional Under License
FIVALCO CHINA or   Regional Under License
B.H BANCHANG TAIWAN or   Regional Under License
WILSONS CANADA or   Regional Under License
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5-2.36SUPERVISORY SWITCH & FLOW SWITCH

POTTER ELECTRIC USA or   Regional Under License
SYSTEM SENSOR USA or   Regional Under License
VICTAULIC USA or   Regional Under License
RAPIDROP UK or   Regional Under License

5-2.37SPRINKLER HEAD & ALARM CHECK VALVE& FLEX SPRINKLER

RELIABLE USA or   Regional Under License
VIKING USA or   Regional Under License
GEM USA or   Regional Under License
VICTAULIC USA or   Regional Under License
CENTRAL USA or   Regional Under License
TYCO USA or   Regional Under License
GRINNELL USA or   Regional Under License
RAPIDROP UK or   Regional Under License
FLEXDROP KOREA or   Regional Under License
FESCO UAE or   Regional Under License
MECHFLEX CHINA or   Regional Under License

5-2.38PORTABLE FIRE EXTINGUISHER
(CO2 , FOAM , HALOTRON-1 , WET CHEMICAL , WATER MIST)

BADGER USA
ANSUL USA
POTTER–ROEMER USA
KIDDE USA
AMEREX USA
IMPERIAL THAILAND
BUCKEYE USA
FIREAIDE 2000 THAILAND
NIPPON THAILAND
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5-2.39DRY CHEMICAL PORTABLE FIRE EXTINGUISER

IMPERIAL THAILAND
SENTRY THAILAND
ANTI-FIRE THAILAND
SATURN THAILAND
NIPPON THAILAND
ZERO FIRE THAILAND
GUARDIAN THAILAND
TOTALFIRE THAILAND

5-2.40CO2, FM200, NOVEC-1230, NITROGENFIRE SUPPRESSION SYSTEM

FIKE USA or   Regional Under License
KIDDE USA or   Regional Under License
JANUS USA or   Regional Under License
SIEMENS GERMANY or   Regional Under License
CHEMETRON USA or   Regional Under License
HYGOOD UK or   Regional Under License
SIEX-RG SPAIN or   Regional Under License
VIKING USA or Regional Under License
NOHMI JAPAN or   Regional Under License
ROTAREX LUXEMBOURG or   Regional Under License
HONEYWELL USA or   Regional Under License

5-2.41WATER MIST FIRE SUPPRESSION SYSTEM

TYCO USA or   Regional Under License
SIEX-RG SPAIN or   Regional Under License
LPG-AQUAFOG USA or   Regional Under License
FOGTEC GERMANY or   Regional Under License
HIFOG FINLAND or   Regional Under License
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5-2.42WET CHEMICALFIRE SUPPRESSION SYSTEM (KITCHEN)

ANSUL USA or   Regional Under License
SIEX SPAIN or   Regional Under License
PYROCHEM USA or   Regional Under License
KIDDE USA or   Regional Under License
BUCKEYE USA or   Regional Under License

5-2.43FOAM SYSTEM

CHEMGUARD USA or   Regional Under License
SKUM SWEDEN or   Regional Under License
SIEX-RG SPAIN or   Regional Under License
BUCKEYE USA or   Regional Under License

5-2.44FLEXIBLE CONNECTOR & EXPANSION JOINT

METRAFLEX USA or   Regional Under License
MASON USA or   Regional Under License
HYSPAN USA or   Regional Under License
TOZEN JAPAN or   Regional Under License
KISTLER SWITZERLAND or   Regional Under License
ABIE TIGER THAILAND

5-2.45ISOLATOR

MASON USA or   Regional Under License
KINETIC USA or   Regional Under License
TOZEN JAPAN or   Regional Under License
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5-2.46PRESSURE  GAUGE

ASHCROFT USA or   Regional Under License
TRERICE USA or   Regional Under License
WEKSLER USA or   Regional Under License
WEISS GERMANY or   Regional Under License
WGTC USA or   Regional Under License
ROCKK KOREA or   Regional Under License
NUOVA FIMA ITALY or   Regional Under License
MANROS USA or   Regional Under License
DWYER USA or   Regional Under License
WINTERS CANADA or   Regional Under License

5-2.47CAST IRON COVER, DUCTILE IRON COVER & GRATING, STEEL GRATING

McH&H Engineering FRANCE or   Regional Under License
WEBFORGE AUSTRALIA or   Regional Under License
TCP THAILAND
KNACK THAILAND
WENCO THAILAND
SSG THAILAND
SKC THAILAND

5-2.48CLOSED  CELL  FOAM  INSULATION

AEROFLEX THAILAND
ARMACELL GERMANY or Regional Under License
MAXFLEX THAILAND
K-FLEX THAILAND
THERMAFLEX THAILAND
THERMOBREAK JAPAN or   Regional Under License
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5-2.49WATER  METER& DIGITAL METER

KENT / ELSTER UK or   Regional Under License
ACTARIS USA or   Regional Under License
ITRON FRANCE or   Regional Under License
ASAHI JAPAN or   Regional Under License
THAI AICHI THAILAND
DWYER USA or   Regional Under License
AZBIL JAPAN or   Regional Under License
GWF SWITZERLAND or   Regional Under License
EUROLAB THAILAND
METERLAB/VEOTRA THAILAND
ONICON USA or   Regional Under License
AICHI TOKEI DENKI JAPAN or   Regional Under License

5-2.50SUBMERSIBLE AERATOR

SHINMAYWA JAPAN or   Regional Under License
TSURUMI JAPAN or   Regional Under License
FLYMARATOR THAILAND
OXIDIZER THAILAND
KAWAMOTO JAPAN or   Regional Under License
CALPEDA ITALY or   Regional Under License

5-2.51AIR BLOWER

TSURUMI JAPAN or   Regional Under License
SHINMAYWA JAPAN or   Regional Under License
ANLET JAPAN or   Regional Under License
TAIKO JAPAN or   Regional Under License
ROOTS USA or   Regional Under License
TUTHILL USA or   Regional Under License
ATLAS COPCO SWEDEN or   Regional Under License
GARDNER DENVER USA or   Regional Under License
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5-2.52HOT WATER HEATER (INSTANTANEOUS)

AEG GERMANY or   Regional Under License
SIEMENS GERMANY or   Regional Under License
STIEBEL ELTRON GERMANY or   Regional Under License
ZANKER GERMANY or   Regional Under License
NORTHSTAR GERMANY or   Regional Under License
EVERHOT AUSTRALIA or   Regional Under License
DUX AUSTRALIA or   Regional Under License
BRADFORD WHITE USA or   Regional Under License
RHEEM USA or   Regional Under License
MAZUMA THAILAND
TURBORA THAILAND
PANASONIC JAPAN or   Regional Under License
MITSUBISHI JAPAN or   Regional Under License

5-2.53HOT WATER HEATER (STORAGE TYPE)

EVERHOT AUSTRALIA or   Regional Under License
STIEBEL ELTRON GERMANY or   Regional Under License
DUX AUSTRALIA or   Regional Under License
RHEEM USA or   Regional Under License
NORTHSTAR GERMANY or   Regional Under License

5-2.54HEAT PUMP

STIEBEL ELTRON GERMANY or   Regional Under License
BIG RED THAILAND
ECOTECHJ7 THAILAND
ENERGY MASTER THAILAND
PAC THAILAND
NS CANADA or   Regional Under License
HEISMANN THAILAND
HEAT THAILAND
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5-2.54HEAT PUMP (�˜�u�°)

HEATEC THAILAND
PEERAPAT ENERGY THAILAND

5-2.55CHEMICALS RESISTANT VALVE

GEORGE FISCHER AUSTRIA or   Regional Under License
SAUNDER AUSTRIA or   Regional Under License
FIP ITALY or   Regional Under License

5-2.56CHEMICALS METERING PUMP

IWAKI JAPAN or   Regional Under License
ADVANCE USA or   Regional Under License
MILTON ROY USA or   Regional Under License
PROMINENT GERMANY or   Regional Under License
GRUNDFOS DENMARK or   Regional Under License
VERDER NETHERLAND or   Regional Under License

5-2.57LPG  PRESSURE  REGULATING  VALVE

FISHER USA or Regional Under License
REGO USA or   Regional Under License
ITO KOKI JAPAN or   Regional Under License
CLESSE FRANCE or   Regional Under License

5-2.58GAS DETECTOR (EXPLOSION PROOF)

TOKA JAPAN or   Regional Under License
GASPO JAPAN or   Regional Under License
RIKEN JAPAN or   Regional Under License
CECO THAILAND
MIRICO JAPAN or   Regional Under License
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5-2.59GAS DETECTOR (HOME USE TYPE)

GUARD KOREA or   Regional Under License
SHINWOO KOREA or   Regional Under License
BEST THAILAND
E-WOO KOREA or   Regional Under License

5-2.60 VALVE  FOR  LPG  SYSTEM
HAMAI JAPAN or   Regional Under License
MIYAIRI JAPAN or   Regional Under License
FISHER USA or   Regional Under License
REGO USA or   Regional Under License
NIBCO USA or   Regional Under License
MS KOREA or   Regional Under License
RUB ITALY or   Regional Under License
ALPHA ITALY or   Regional Under License
PARKER USA or   Regional Under License
FRATELLI ITALY or   Regional Under License
PETTNAROLI ITALY or   Regional Under License
ANIX JAPAN or   Regional Under License
ITO KOKI JAPAN or   Regional Under License

5-2.61LPG  GAS  METER

EMAIL GAS/AMPY AUSTRALIA or   Regional Under License
TOYO JAPAN or   Regional Under License
ELSTER GERMANY / USAor   Regional Under License
LANDIS&GYR USA or   Regional Under License
CLESSE FRANCE or   Regional Under License

5-2.62LPG VAPORIZER

KAGLA JAPAN or   Regional Under License
ITO KOKI JAPAN or   Regional Under License
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5-2.62LPG VAPORIZER(�˜�u�°)
ALGAS USA or   Regional Under License

5-2.63MOTOR

BROOK UK or   Regional Under License
ABB SWITZERLAND or   Regional Under License
SIEMENS GERMANY or   Regional Under License
HITACHI JAPAN or   Regional Under License
MITSUBISHI JAPAN or   Regional Under License

5-2.64FIRE STOP AND BARRIER

3M USA or   Regional Under License
HILTI LICHTENSTEIN or   Regional Under License
ABESCO UK or   Regional UnderLicense
FIREPRO UK or   Regional Under License
STI USA or   Regional Under License
BIO FIRESHIELD USA or   Regional Under License
MATACAULK USA or   Regional Under License
BOSTIK FRANCE or   Regional Under License

5-2.65VARIABLE SPEED DRIVES (VSD)(THDi < 15%)

DANFOSS DENMARK or   Regional Under License
ABB SWITZERLAND or   Regional Under License
SCHNEIDER FRANCE or   Regional Under License
SIEMENS GERMANY or   Regional Under License
FUJI JAPAN or   Regional Under License
YASKAWA USA or Regional Under License
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5-2.66PACKAGE WASTE TREATMENT PLANT& PACKAGE WATER TANK

CLEAN PRODUCTS THAILAND
AQUA NISHIHARA THAILAND
PREMIER PRODUCTS (PP)THAILAND
BIO-SAN/QUALITY TANK (AWG)THAILAND
DOS THAILAND
SAN-TECH THAILAND
COTTOSCG THAILAND
SAN-PAC THAILAND
BIOCLEAN THAILAND
BIO-TECH THAILAND

5-2.67MECHANICAL SCREEN

SAM McCOY MALAYSIA or   Regional Under License
ANDRITZ SPAIN or   Regional Under License
SAN-TECH THAILAND
AQUA NISHIHARA THAILAND

5-2.68DAF

PURAC USA or Regional Under License
SEPA AUSTRALIA or Regional Under License
ECONOWATT THAILAND

5-2.69SLUDGE BELT PRESS

ANDRITZ AUSTRIA or   Regional Under License
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

5-2.70HELIXOR
POLCON ITALY or   Regional Under License
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ
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5-2.71DECANTOR
TSURUMI JAPAN or   Regional Under License
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

5-2.72DIFFUSER
A3 THAILAND
SSI USA or Regional Under License
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

5-2.73SEWAGE GRINDER
MUFFIN MONSTER USA or   Regional Under License
�®�¦�º�°�Á�š�¸�¥�•�Á�š�u�µ

5-2.74WATER TREATMENT SYSYEM

SIAM CHEMIETECH THAILAND
DYNAMIC ENGINEERINGTHAILAND
OSMOPURE THAILAND
FILTER VISION THAILAND

5-2.75ULTRAVIOLET DISINFECTION SYSTEM FORWATER

SANITRON USA or   Regional Under License
AQUALIGHT CHINA or   Regional Under License
UV PURE CANADA or   Regional Under License
VIQUA CANADA or   Regional Under License
TROJAN CANADA or   Regional Under License

5-2.76PAINT

DULUX/ICI UK or   Regional Under License
JBP THAILAND
JOTUN NORWAY or   Regional Under License
RUST-OLEUM USA or   Regional Under License
TOA THAILAND
ZINGA BELGIUM or   Regional Under License
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5-2.76PAINT (�˜�u�°)
CHUGOKU JAPAN or   Regional Under License
BENJAMIN MOORE/IMPERIALUSA or   Regional Under License

5-2.77CONTROL VALVE AND BALACING VALVE FOR HOT WATER SYSTEM

CALEFFI ITALY or   Regional Under License
OVENTRON GERMANY or   Regional Under License
IMI UK or   Regional Under License

5-2.78CIRCUIT BREAKER, PANEL BOARD & SAFETY SWITCH(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.79ELECTRICCABLE(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.80FIRE RESISTANCE CABLE(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.81CONDUIT (METAL)(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.82CONDUIT FITTING (METAL)(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.83CONDUIT (HDPE, EFLEX)(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.84WIRE WAY, CABLE TRAY(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.85CONTROL EQUIPMENTS(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.86METERING & ACCESSORIES EQUIPMENT(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)

5-2.87ELECTRICAL SWITCHBOARD(�Á�®�¤�º�°�œ�¦�³�•�•�Å�¢�¢�q�µ)





 �Â�•�• �ž�¦. 6

          �¦�µ�¥�„�µ�¦�ž�¦�³�¤�µ�–�„�µ�¦�‡�n�µ�„�n�°�­�¦�o�µ�Š    �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)

                                                                       �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

          �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š                                  �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

          �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

          �­�Î�µ�œ�´�„/�„�°�Š  �„�¦�¤

          �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Á�¤�º�É�°�ª�´�œ�š�¸�É 12/09/2568

1 �®�¤�ª�—�Š�µ�œ�¦�³�•�•�Å�¢�¢�o�µ�Â�¨�³�­�º�É�°�­�µ�¦

2 �®�¤�ª�—�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«

3 �®�¤�ª�—�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨ �—�´�•�Á�¡�¨�·�Š �Â�¨�³�ž�o�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥

4 �®�¤�ª�—�Š�µ�œ�­�™�µ�ž�´�˜�¥�„�¦�¦�¤

 �¦�ª�¤�‡�n�µ�„�n�°�­�¦�o�µ�Š�Á�ž�È �œ�Á�Š�·�œ�š�´�Ê�Š�­�· �Ê�œ 4,448,223.49

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦
�‡�n�µ�ª�´�­�—�»�Â�¨�³�‡�n�µ�Â�¦�Š�Š�µ�œ

�®�¤�µ�¥�Á�®�˜�»
�‹�Î�µ�œ�ª�œ�Á�Š�·�œ/ �•�µ�š

3,491,174.28

202,654.21

554,195.00

200,200.00



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É1

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

�®�¤�ª�—�Š�µ�œ�­�™�µ�ž�´�˜�¥�„�¦�¦�¤
1 �Š�µ�œ�Ÿ�œ�´�Š�Ã�‡�¦�Š�­�¦�o�µ�Š,�Š�µ�œ�¡�º �Ê�œ�¥�„(Raised Floor), �ž�¦�³�˜�¼�Â�¨�³�°�»�ž�„�¦�–�r, 1 �Š�µ�œ 120,200.00 80,000.00 200,200.00

120,200.00 80,000.00 200,200.00

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥

�¦�ª�¤�¦�µ�‡�µ�®�¤�ª�—�Š�µ�œ�­�™�µ�ž�´�˜�¥�„�¦�¦�¤



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É2

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

1 �Š�µ�œ�Ÿ�œ�´�Š�Ã�‡�¦�Š�­�¦�o�µ�Š,�Š�µ�œ�¡�º �Ê�œ�¥�„(Raised Floor), �ž�¦�³�˜�¼�Â�¨�³�°�»�ž�„�¦�–�r,

1.1 �Ÿ�œ�´�Š�„�n�°�°�·�“�¤�ª�¨�Á�•�µ �Œ�µ�•�ž�¼�œ�Á�¦�¸�¥�•�š�´ �Ê�Š2�—�o�µ�œ �¡�¦�o�°�¤�š�Î�µ�Á�­�µ�Á�°�È�œ�Â�¨�³�š�´�•�®�¨�´�Š1 �Š�µ�œ 30,000.00 30,000.0045,000.00 45,000.00 75,000.00

�­�¼�Š�•�œ�š�o�°�Š�¡�º �Ê�œ-�‡�µ�œ�Ã�‡�¦�Š�­�¦�o�µ�Š

1.2 �Š�µ�œ�¡�º �Ê�œ�¥�„ 1 �Š�µ�œ 25,200.00 25,200.0012,000.00 12,000.00 37,200.00

1.3 �Š�µ�œ�ž�¦�³�˜�¼ �Â�¨�³�°�»�ž�„�¦�–�r 1 �Š�µ�œ 30,000.00 30,000.003,000.00 3,000.00 33,000.00

1.4 �Š�µ�œ�­�Î�µ�¦�ª�‹ �˜�¦�ª�‹�­�°�•�Ã�‡�¦�Š�­�¦�o�µ�Š�Á�—�·�¤ 1 �Š�µ�œ 10,000.00 10,000.0010,000.00 10,000.00 20,000.00

1.5 �¦�³�•�•�ž�o�°�Š�„�´�œ�Å�¢�Â�¨�³�‡�ª�´�œ�¨�µ�¤(Fire Barrier System) 1 �Š�µ�œ 25,000.00 25,000.0010,000.00 10,000.00 35,000.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�•�´�•�•�¸�‡�n�µ�Â�¦�Š

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É1 120,200.00 80,000.00 200,200.00

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É1

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

�Š�µ�œ�ª�·�«�ª�„�¦�¦�¤�¦�³�•�•�ž�¦�³�„�°�•�°�µ�‡�µ�¦
�®�¤�ª�—�Š�µ�œ�¦�³�•�•�Å�¢�¢�o�µ�Â�¨�³�­�º�É�°�­�µ�¦

1 �Â�Ÿ�Š�Á�¤�œ�Å�¢�¢�o�µ�¥�n�°�¥,�Â�Ÿ�Š�­�ª�·�š�Ž�r�¥�n�°�¥�Â�¨�³�Á�Ž�°�¦�r�„�·�˜�Á�•�¦�„�Á�„�°�¦�r1 �Š�µ�œ 433,370 433,370.00 21,800 21,800.00 455,170.00

2 �­�µ�¥�Å�¢�¢�o�µ,�¦�µ�Š�Á�—�·�œ�­�µ�¥�Å�¢ �Â�¨�³�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢ 1 �Š�µ�œ 197,621 197,621.28 53,693 53,692.96 251,314.24

3 �­�ª�·�˜�Ž�r�Â�¨�³�Á� �̃o�µ�¦�´�• 1 �Š�µ�œ 662 661.53 385 385.00 1,046.53

4 �Ã�‡�¤�Å�¢�¢�o�µ,�ž�o�µ�¥�•�°�„�š�µ�Š�®�œ�¸�Å�¢ �Â�¨�³�Å�¢�Â�­�Š�­�ª�n�µ�Š�Œ�»�„�Á�Œ�·�œ 1 �Š�µ�œ 5,412 5,412.00 418 418.00 5,830.00

5 �¦�³�•�•�­�´�•�•�µ�–�Â�‹�o�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�o 1 �Š�µ�œ 32,880 32,880.41 30,633 30,633.10 63,513.51

6 �¦�³�•�•�Á�‡�¦�º�É�°�Š�‹�n�µ�¥�Å�¢�¢�o�µ�˜�n�°�Á�œ�º�É�°�Š(UPS) 1 �Š�µ�œ 2,530,0002,530,000.00 75,900 75,900.00 2,605,900.00

7 BUSDUCT 1 �Š�µ�œ 84,000 84,000.00 4,400 4,400.00 88,400.00

8 TEST AND COMMISSIONING 1 �Š�µ�œ 20,000 20,000.00 20,000.00

�¦�ª�¤�¦�µ�‡�µ�®�¤�ª�—�Š�µ�œ�¦�³�•�•�Å�¢�¢�o�µ�Â�¨�³�­�º�É�°�­�µ�¦ 3,283,945.22 207,229.06 3,491,174.28

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É2

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

1 �Â�Ÿ�Š�Á�¤�œ�Å�¢�¢�o�µ�¥�n�°�¥,�Â�Ÿ�Š�­�ª�·�š�Ž�r�¥�n�°�¥�Â�¨�³�Á�Ž�°�¦�r�„�·�˜�Á�•�¦�„�Á�„�°�¦�r

1.1 �Â�Ÿ�Š�Á�¤�œ�Å�¢�¢�o�µ�¥�n�°�¥

 -  DB-IN 1 �•�»�— 80,300.00 80,300.00 4,000.00 4,000.00 84,300.00

 -  DB-OUT 1 �•�»�— 86,300.00 86,300.00 4,000.00 4,000.00 90,300.00

 -  ATS 1 �•�»�—256,100.00 256,100.00 12,000.00 12,000.00 268,100.00

1.2 �Â�Ÿ�Š�­�ª�·�š�Ž�r�¥�n�°�¥�Â�¨�³�Á�Ž�°�¦�r�„�·�˜�Á�•�¦�„�Á�„�°�¦�r

 -  ELP 1 �•�»�— 9,070.00 9,070.00 1,500.00 1,500.00 10,570.00

- ISOLATOR SWITCH 20A,2P (OUTDOOR TYPE) 2 �•�»�— 800.00 1,600.00 150.00 300.00 1,900.00

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É1 433,370.00 21,800.00 455,170.00

2 �­�µ�¥�Å�¢�¢�o�µ,�¦�µ�Š�Á�—�·�œ�­�µ�¥�Å�¢ �Â�¨�³�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢

�­�µ�¥�Å�¢�¢�o�µ(CABLE&WIRE)

�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—IEC01,450/750V70°C

   - 2.5 �¤�¤² 135 �Á�¤�˜�¦ 11.38 1,536.30 7.00 945.00 2,481.30

   - 4 �¤�¤² 135 �Á�¤�˜�¦ 17.94 2,421.90 10.00 1,350.00 3,771.90

   - 6 �¤�¤² 5 �Á�¤�˜�¦ 27.30 136.50 12.00 60.00 196.50

   - 10 �¤�¤² 20 �Á�¤�˜�¦ 44.86 897.20 16.00 320.00 1,217.20

   - 16 �¤�¤² 18 �Á�¤�˜�¦ 71.31 1,283.58 20.00 360.00 1,643.58

   - 35 �¤�¤² 72 �Á�¤�˜�¦ 162.83 11,723.76 30.00 2,160.00 13,883.76

�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—CV-FD(XLPE),0.6/1kV90°C

   - 16 �¤�¤² 180 �Á�¤�˜�¦ 76.28 13,730.40 25.00 4,500.00 18,230.40

   - 35 �¤�¤² 720 �Á�¤�˜�¦ 169.25 121,860.00 40.00 28,800.00 150,660.00

ACCESSORIES (5% M,  10% L) 1 �Á�®�¤�µ 7,679.48 7,679.48 3,849.50 3,849.50 11,528.98

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É3

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

�¦�µ�Š�Á�—�·�œ�­�µ�¥�Å�¢�Â�¨�³�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢�¢�o�µ(RACE WAY AND CONDUIT)

�¦�µ�Š�Á�—�·�œ�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—�ž�·�—�š�¹�•(WIRE WAY)

   -100�¤�¤.X100�¤�¤. 42 �Á�¤�˜�¦ 333.00 13,986.00 46.59 1,956.78 15,942.78

�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—EMT(EMT CONDUIT)

   - Ø 1/2" 90 �Á�¤�˜�¦ 19.95 1,795.50 22.00 1,980.00 3,775.50

   - Ø 3/4" �Á�¤�˜�¦ 32.64 24.00

   - Ø 1" 5 �Á�¤�˜�¦ 47.32 236.60 28.00 140.00 376.60

   - Ø 2" 156 �Á�¤�˜�¦ 119.25 18,603.00 40.00 6,240.00 24,843.00

ACCESSORIES (5% M,  10% L) 1 �Á�®�¤�µ 1,731.06 1,731.06 1,031.68 1,031.68 2,762.73

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É2 197,621.28 53,692.96 251,314.24

3 �­�ª�·�˜�Ž�r�Â�¨�³�Á� �̃o�µ�¦�´�•

   - DUPLEX UNIVERSAL OUTLET 3 �•�»�— 186.13 558.39 90.00 270.00 828.39

   - SWITCH 1 GANG (1 WAY) 1 �•�»�— 43.00 43.00 80.00 80.00 123.00

ACCESSORIES (10% M,  10% L) 1 �Á�®�¤�µ 60.14 60.14 35.00 35.00 95.14

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É3 661.53 385.00 1,046.53

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É4

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

4 �Ã�‡�¤�Å�¢�¢�o�µ,�ž�o�µ�¥�•�°�„�š�µ�Š�®�œ�¸�Å�¢ �Â�¨�³�Å�¢�Â�­�Š�­�ª�n�µ�Š�Œ�»�„�Á�Œ�·�œ

   - 2x18W LED-T8 SURFACE 2 �•�»�— 1,990.00 3,980.00 115.00 230.00 4,210.00

   - 2x9W LED EMERGENCY LIGHT 1 �•�»�— 940.00 940.00 150.00 150.00 1,090.00

ACCESSORIES (10% M,  10% L) 1 �Á�®�¤�µ 492.00 492.00 38.00 38.00 530.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É4 5,412.00 418.00 5,830.00

5 �¦�³�•�•�­�´�•�•�µ�–�Â�‹�o�Š�Á�®�˜�»�Á�¡�¨�·�Š�Å�®�¤�o

   -   FATB 1 �•�»�— 26,100.00 26,100.00 1,305.00 1,305.00 27,405.00

�­�µ�¥�Å�¢�¢�o�µ(CABLE&WIRE)

   - IEC 01 1.5 SQ.MM. 150.00 �¤. 7.46 1,119.00 5.00 750.00 1,869.00

   - IEC 01 2.5 SQ.MM. 40.00 �¤. 11.38 455.20 7.00 280.00 735.20

   -TWISTED PAIR /SHIELD 22 AWG 20.00 �¤. 28.85 577.00 7.00 140.00 717.00

�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢(CONDUIT)

�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—EMT(EMT CONDUIT)

   -  Ø 1/2" 95.00 �¤. 19.95 1,895.25 22.00 2,090.00 3,985.25

   -  Ø 3/4" 20.00 �¤. 32.64 652.80 24.00 480.00 1,132.80

ACCESSORIES (5% M,  10% L) 1.00 �Š�µ�œ 2,081.16 2,081.16 588.10 588.10 2,669.26

�°�´�¡�Á�—�š�Ã�ž�¦�Â�„�¦�¤�˜�µ�¤�°�»�ž�„�¦�–�r�š�¸�É�Á�¡�·�É�¤�Á�…�o�µ�Å�ž�Ä�®�¤�n�Ä�œ�¦�³�•�•1.00 �Š�µ�œ - - 25,000.00 25,000.00 25,000.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É5 32,880.41 30,633.10 63,513.51

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦.4  �Â�Ÿ�n�œ�š�¸�É5

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n �µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

6 �¦�³�•�•�Á�‡�¦�º�É�°�Š�‹�n�µ�¥�Å�¢�¢�o�µ�˜�n�°�Á�œ�º�É�°�Š(UPS)

 - UPS 60 kW W/ LI-ION BATTERY BACK UP 30MIN AND BATTERY MONITORITN1 �•�»�—##########2,530,000.00 75,900.00 75,900.00 2,605,900.00

 - CABINET 1 �Á�®�¤�µ INCLUDE

 - CABLE BETWEEN UPS TO BATTERY 1 �Á�®�¤�µ INCLUDE

 - FOUNDATION 1 �Á�®�¤�µ INCLUDE

 - ACCESSORIES 1 �Á�®�¤�µ INCLUDE

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É6 2,530,000.00 75,900.00 2,605,900.00

7 BUSDUCT

PLUG-IN UNIT

   -  125AT 2.00 �•�»�— 40,000.00 80,000.00 2,000.00 4,000.00 84,000.00

ACCESSORIES (5% M,  10% L) 1 �Á�®�¤�µ 4,000.00 4,000.00 400.00 400.00 4,400.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É7 84,000.00 4,400.00 88,400.00

8 TEST AND COMMISSIONING 1 �Á�®�¤�µ 20,000.00 20,000.00 20,000.00

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É8 20,000.00 20,000.00

INCLUDE

INCLUDE

INCLUDE

INCLUDE

INCLUDE

INCLUDE

INCLUDE

INCLUDE

�¨�Î�µ�—�´�•�š�¸�É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦. 4  �Â�Ÿ�n�œ�š�¸�É1

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n�µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

�®�¤�ª�—�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«
1 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�¦�³�•�•SPLIT TYPE 1 �Š�µ�œ 105,000 105,000 4,620 4,620 109,620

2 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« 1 �Š�µ�œ 11,830 11,830 845 845 12,675

3 �Š�µ�œ�š�n�°(Piping Work) 1 �Š�µ�œ 7,924 7,924 845 845 8,769

4 �Œ�œ�ª�œ�®�»�o�¤�š�n�°(Pipe Insulation) 1 �Š�µ�œ 3,140 3,140 1,164 1,164 4,303

5 �¦�³�•�•�š�n�°�¨�¤(Duct Work) 1 �Š�µ�œ 592 592 454 454 1,046

6 �®�´�ª�„�¦�³�‹�µ�¥�°�µ�„�µ�«�Â�¨�³�°�»�ž�„�¦�–�r�ž�¦�³�„�°�•(Air Outlets and Accessories) 1 �Š�µ�œ 6,941 6,941 950 950 7,891

7 �¦�³�•�•�Å�¢�¢�o�µ�Â�¨�³�‡�ª�•�‡�»�¤(Electrical&Control System) 1 �Š�µ�œ 43,683 43,683 4,667 4,667 48,351

8 TEST AND COMMISSIONING 1 �Š�µ�œ - - 10,000 10,000 10,000

179,109.45 23,544.76 202,654.21

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ

�¦�ª�¤�¦�µ�‡�µ�®�¤�ª�—�Š�µ�œ�¦�³�•�•�ž�¦�´�•�°�µ�„�µ�«�Â�¨�³�¦�³�•�µ�¥�°�µ�„�µ�«

�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦. 4  �Â�Ÿ�n�œ�š�¸�É2

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n�µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

1 �Á�‡�¦�º�É�°�Š�ž�¦�´�•�°�µ�„�µ�«�¦�³�•�•SPLIT TYPE

   - CDU-FCU-1 (FCU-1 24,000BTU/HR) 1 �•�»�— 35,000.00 35,000.00 1,500.00 1,500.00 36,500.00

   - CDU-FCU-2 (FCU-2 24,000BTU/HR) 1 �•�»�— 35,000.00 35,000.00 1,500.00 1,500.00 36,500.00

HANGER AND SUPPORT, PANIT 1 �Á�®�¤�µ17,500.00 17,500.00 900.00 900.00 18,400.00

ACCESSORY 1 �Á�®�¤�µ17,500.00 17,500.00 720.00 720.00 18,220.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É1 105,000.00 4,620.00 109,620.00

2 �¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�«

   - EF-1 (CM 150 CFM) 1 �•�»�— 9,100.00 9,100.00 650.00 650.00 9,750.00

HANGER AND SUPPORT, PANIT 1 �Á�®�¤�µ 2,730.00 2,730.00 195.00 195.00 2,925.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É2 11,830.00 845.00 12,675.00

3 �Š�µ�œ�š�n�°(Piping Work)

�š�n�°�š�°�Š�Â�—�ŠType L(Copper Tube Type L,ASTM B88)

- Dia 3/8" 15 �¤. 82.00 1,230.00 40.00 600.03 1,830.03

- Dia 5/8" 15 �¤. 186.60 2,799.00 70.80 1,062.00 3,861.00

�š�n�°�¡�¸�ª�¸�Ž�¸�•�´ �Ê�œ8.5(PVC Pipe Class8.5)

- Dia 1" 25 �¤. 19.95 498.75 20.00 500.00 998.75
- Fitting 1 �Á�®�¤�µ 1,131.94 1,131.94 540.51 540.51 1,672.45
HANGER AND SUPPORT, PANIT 1 �Á�®�¤�µ 1,131.94 1,131.94 540.51 540.51 1,672.45

ACCESSORY 1 �Á�®�¤�µ 1,131.94 1,131.94 540.51 540.51 1,672.45

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É3 7,923.56 3,783.55 11,707.12

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦. 4  �Â�Ÿ�n�œ�š�¸�É3

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n�µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

4 �Œ+B74:J101�œ�ª�œ�®�»�o�¤�š�n�°(Pipe Insulation)

Pipe Insulation for Drain Pipe

1/2" THK. Closed Cell Foam

- Dia 1" 25 �¤. 36.30 907.50 16.00 400.00 1,307.50

Pipe Insulation for Refrigerant Pipe

- Dia 3/8" 15 �¤. 46.50 697.50 15.00 225.00 922.50

- Dia 5/8" 15 �¤. 54.00 810.00 18.00 270.00 1,080.00

Adhesive & Accessories 1 �Á�®�¤�µ 724.50 724.50 268.50 268.50 993.00

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É4 3,139.50 1,163.50 4,303.00

5 �¦�³�•�•�š�n�°�¨�¤(Duct Work)
�­�´�Š�„�³�­�¸�Â�Ÿ�n�œ�Á�¦�¸�¥�•(Galvanized Steel Sheet)
-�­�´�Š�„�³�­�¸�Á�•�°�¦�r26 2.00 �¤.² 185.00 370.00 193.68 387.36 757.36
- Hanger & Support 1.00 �Á�®�¤�µ 111.00 111.00 33.30 33.30 144.30
-�‡�n�µ�š�—�­�°�•�Â�¨�³�š�µ�­�¸ 1.00 �Á�®�¤�µ 111.00 111.00 33.30 33.30 144.30

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É5 592.00 453.96 1,045.96

6 �®�´�ª�„�¦�³�‹�µ�¥�°�µ�„�µ�«�Â�¨�³�°�»�ž�„�¦�–�r�ž�¦�³�„�°�•(Air Outlets and Accessories)

EAG W/VD 8"X8" 1.00 �•�»�— 450.00 450.00 350.00 350.00 800.00

EAG W/INS 12"X8" 1.00 �•�»�— 609.00 609.00 350.00 350.00 959.00
MD  8'' x 8'' 1.00 �•�»�— 5,000.00 5,000.00 125.00 125.00 5,125.00
GD  8'' x 8'' 1.00 �•�»�— 882.00 882.00 125.00 125.00 1,007.00

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É6 6,941.00 950.00 7,891.00

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦. 4  �Â�Ÿ�n�œ�š�¸�É4

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n�µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

7 �¦�³�•�•�Å�¢�¢�o�µ�Â�¨�³�‡�ª�•�‡�»�¤(Electrical&Control System)

- STF-EF-1 1.00 �•�»�— 20,000.00 20,000.00 1,500.00 1,500.00 21,500.00

- CONTROL PANEL FOR AIR CONDITION 1.00 �•�»�— 20,000.00 20,000.00 1,500.00 1,500.00 21,500.00

�­�ª�·�˜�Ž�r�Á�ž�·�—/�ž�·�—�¡�´�—�¨�¤�¦�³�•�µ�¥�°�µ�„�µ�« 1.00 �•�»�— 300.00 300.00 300.00 300.00 600.00

�­�µ�¥�Å�¢�¢�o�µ(Cable&Wire)

�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—IEC01,450/750V70°C

   - 2.5 �¤�¤² 15 �Á�¤�˜�¦ 11.38 170.70 7.00 105.00 275.70

   - 4 �¤�¤² 42 �Á�¤�˜�¦ 17.94 753.48 10.00 420.00 1,173.48

�š�n�°�¦�o�°�¥�­�µ�¥�Å�¢�¢�o�µ�•�œ�·�—EMT(EMT CONDUIT)

   - Ø 1/2" 19 �Á�¤�˜�¦ 19.95 379.05 22.00 418.00 797.05

ACCESSORIES (5% M,  10% L) 1 �Á�®�¤�µ 2,080.16 2,080.16 424.30 424.30 2,504.46

-�¦�µ�¥�„�µ�¦�š�¸�É�¤�¸�°�¥�¼�n�œ�°�„�Á�®�œ�º�°�‹�µ�„BOQ Standard�Ä�®�o�˜�n�°�š�o�µ�¥�‹�µ�„�•�¦�¦�š�´�—�œ�¸ �Ê

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É7 43,683.39 4,667.30 48,350.69

8 TEST AND COMMISSIONING 1 �Á�®�¤�µ 10,000.00 10,000.00 10,000.00

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É8 10,000.00 10,000.00

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦. 4  �Â�Ÿ�n�œ�š�¸�É1

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n�µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

�Š�µ�œ�ª�·�«�ª�„�¦�¦�¤�¦�³�•�•�ž�¦�³�„�°�•�°�µ�‡�µ�¦
�®�¤�ª�—�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨ �—�´�•�Á�¡�¨�·�Š �Â�¨�³�ž�o�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥

1 �¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·�•�œ�·�—�­�µ�¦�­�³�°�µ�—(Clean Agent Extinguishing System) 1 �Š�µ�œ 414,195 120,000 534,195

2 TEST AND COMMISSIONING 1 �Š�µ�œ - 20,000 20,000

414,195.00 140,000.00 554,195.00�¦�ª�¤�¦�µ�‡�µ�®�¤�ª�—�Š�µ�œ�¦�³�•�•�­�»�…�µ�£�·�•�µ�¨ �—�´�•�Á�¡�¨�·�Š �Â�¨�³�ž�o�°�Š�„�´�œ�°�´�‡�‡�¸�£�´�¥

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥ �®�¤�µ�¥�Á�®�˜�»



 �ž�¦�³�¤�µ�–�¦�µ�‡�µ�Š�µ�œ�¦�³�•�•�ª�·�«�ª�„�¦�¦�¤     �Ã�‡�¦�Š�„�µ�¦�Š�µ�œ�«�¹�„�¬�µ �ª�·�Á�‡�¦�µ�³�®�r �Â�¨�³�°�°�„�Â�•�•�¦�³�•�•�­�Î�µ�¦�°�Š�Å�¢�¢�o�µ(UPS)  �Â�•�• �ž�¦. 4  �Â�Ÿ�n�œ�š�¸�É2

                                                        �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥

 �­�™�µ�œ�š�¸�É�„�n�°�­�¦�o�µ�Š    �›�œ�µ�‡�µ�¦�Á�¡�º�É�°�„�µ�¦�­�n�Š�°�°�„�Â�¨�³�œ�Î�µ�Á�…�o�µ�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥ �Â�•�•�Á�¨�…�š�¸�É  �¦�µ�¥�„�µ�¦�Á�¨�…�š�¸�É

 � �n�µ�¥�ž�¦�³�¤�µ�–�¦�µ�‡�µ  �ž�¦�³�¤�µ�–�¦�µ�‡�µ�ª�´�œ�š�¸�É 12/09/2568

 �ž�¦�³�¤�µ�–�„�µ�¦�Ã�—�¥

           �¦�µ�‡�µ�ª�´�­�—�»             �‡�n�µ�Â�¦�Š�Š�µ�œ �¦�ª�¤�‡�n�µ�ª�´�­�—�»�Â�¨�³

 �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �¦�µ�‡�µ�®�œ�n�ª�¥�¨�³�‹�Î�µ�œ�ª�œ�Á�Š�·�œ �‡�n�µ�Â�¦�Š�Š�µ�œ

1 �¦�³�•�•�—�´�•�Á�¡�¨�·�Š�°�´�˜�Ã�œ�¤�´�˜�·�•�œ�·�—�­�µ�¦�­�³�°�µ�—

(Clean Agent Extinguishing System )

1.1 UPS & BATTERY ROOM : FK-5-1-12

- System Equipment & Control Panel 1 �Á�®�¤�µ 414,195 414,195.00120,000.00 120,000.00 534,195.00

414,195.00 120,000.00 534,195.00

2 TEST AND COMMISSIONING 1 �Á�®�¤�µ - - 20,000.00 20,000.00 20,000.00

- 20,000.00 20,000.00

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É1

�¦�ª�¤�¦�µ�¥�„�µ�¦�š�¸�É2

�¨�Î�µ�—�´�•�š� �̧É �¦�µ�¥�„�µ�¦ �‹�Î�µ�œ�ª�œ�®�œ�n�ª�¥ �®�¤�µ�¥�Á�®�˜�»
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