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CONSTRUCTION AREA

LAYOUT PLAN FOR P4D FLOOR

SCALE  A1=1:NTS, A3=NTS

SYMBOL

DESCRIPTION

COMPUTER GRADE RAISE FLOOR, HIGH PRESSURE LAMINATE, 1,250kg/M2
THICKNESS 1.6mm., +0.3M. WITH INSULATION 2" UNDER RAISE FLOOR

LIGHTWEIGHT CONCRETE, 2 HRS. FIRE RATED

FIRE RATED DOOR (2 hr.) 0.90x2.00 M. 2 SWING DOCRS
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ISOLATOR SWITCH 20A,2P (OUTDOOR TYPE)
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LIGHTING AND EMERGENCY LIGHT SYSTEM FOR UPS ROOM
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Luminaire "E1”

Specification

Description:

LAMP : 2x9W LED 6,000K (NON-MAINTAINED)
POWER INPUT : 220-240V 50Hz

LIFE TIME : 50,000hrs

BATIERY : LiFePo4 (3hrs.)

Luminaire “SD1”

Specification

Description:

HOUSING : DIE-FORMED COLD ROOL STEEL
FINISHING : POWDER COATED IN WHITE
DIFFUSER : PRISMATIC

MOUNTING : SURFACE

LAMP : 2x18W LED-TB 6,500K

POWER INPUT @ 220-240V 50Hz

LIFE TIME : 50,000hrs

——

T~

IECOT 2x1.5 IN DIA 1/2° EMT FOR FIRST DETECTED ALARM
1ECOT 2x1.5 IN DIA 1/2" EMT FOR SYSTEM DISCHARGED |
IECO1 2x1.5 IN DIA 1/2" EMT FOR SYSTEM TROUBLE

FIRE ALARM SYSTEM FOR UPS ROOM

SCALE A1=1:1:50, A3=1:100
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" . . @
UANYT WA waznanuuuszuudsoelii (UPS) dmiusine Data Center

WALL MTD.

CAPACITY 12 CKT.
LOCATION UPS ROOM
CONNECT TO UDB-IN

ELP

PANEL SCHEDULE

3 PHASE, 4 WIRES, SN., 2307400 VOLTS
100 AMPS. MAIN LUGS WITH CB
ALL BRANCH CIRCUIT BREAKER SHALL HAVE

>= 10,000 AlC. AT 230,/400 VOLTS.

CKT DESCRIPTION LOAD IN VA, CIRCUIT BREAKER WIRE TYPE WIRE SIZE (SQ.MM.)
NO. A B ¢ At | aF [ poe | v | or
1 [suncrion For Free 500 6 | 63 1| Ecot | iecon 2-2.5, 1-2.5/6. IN DIA 1/2° EMT
2 |ISOLATOR SWITCH (CDU-FCU-1) 3,000 20 | s3 1| Ecor | iecon 2-4, 1-4/G. IN DIA 1/2° EMT
3 LIGHTING & EMERGENCY LIGHT 300 16 63 1 IECO1 IECO1 2-2.5, 1-2.5/G. IN DIA 1/2" EMT
4 [ISOLATOR SWITCH (CDU-FCU-2) 3,000 20 | 63 1 | 1Eco1 | IECOM 2-4,1-4/G. INDIA 1/2 EMT
5 |STF-EF-1 a0 | 16 | 63 1| iecor | Iecon 2-2.5, 1-2.5/G. IN DIA 1/2" EMT
6  |RECEPTACLE OUTLET 1000 | 20 | 63 1| Ecor | iecon 2-4, 1-4/G. IN DIA 1/2° EMT
7 |spare 20 | 63 1 . = =
8 SPACE = 63 1 - - -
o |seare 20 | 6 | 1 - = = o
10 |space - 63 1 = | = :
11 SPARE 20 63 1 = o 2
12 |space - = 63 1 - - - ]
. | | -
NOTE ) 7
1. * =RCBO 30mA
MAIN CIRCUIT BREAKER
40 AT.
100  AF
Ie> = 18,000 A
‘ AT 230 / 400 VOLTS
3500 3,800 1400 TOTAL DEMAND LOAD MAIN WIRE SIZE
TOTAL CONNECTED LOAD ! 8,200 6,560 IECO1 4-10,1-6/G IN DIA 1"EMT
; VA.

PROJECT NAME : #UANH" ARsnsy uazeanuuursuudwad i
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L SIGNAL TO FIRE ALARM SYSTEM

| SIGNAL TO FIRE ALARM SYSTEM

SYSTEM TROUBLE <HNO

KEY DISCONNECT SWITCH

SYSTEM TROUBLE FROM

OFF GAS AND H2
DETECT 25% LEL

AUTOMATIC OPERATION

YES

i

ALARM CONDITION

ALARM BELL SOUND ON
BUZZER AT CONTROL PANEL ON

ALARM BELL SOUND ON

ALARM HORN SOUND ON

STROBE LIGHT FLASHING
BUZZER AT CONTROL PANEL ON

SHUT DOWN VENT.,DAMPER
AC & ETC.

OFF GAS AND H2
DETECT 40% LEL

YES

ALARM CONDITION |

!

e
b

RESET SYSTEM |

C

!

END )

OPERATION DIAGRAM OF FK-5-1-12 FIRE SUPPRESSION SYSTEM (GAS DETECTOR)

SYMBOLS

“ = ELECTRICAL MANUAL RELEASE

ABORT SWITCH

[+]
[7s]

@]
@ = INPUT MODULE OR INPUT CIRCUIT = ALARM BELL

DISCHARGE PRESSURE SWITCH

D5¢

1}

[}

SUPERVISORY LOW PRESSURE ALARM SWITCH El

COMBINATION HORN / VISIBLE (STROBE)

ELECTRIC VALVE ACTUATOR WITH LIMIT SWITCH @ = GAS DETECTOR

n

KEY DISCONNECT SWITCH

SMOKE DETECTOR
/XX
LZONE DETECTOR A OR B
ZONE PROTECTION NUMBER

ETECTOR TYPE DEPEND ON
TYPE OF FIRE IN ZONE PROTECTION

S = SMOKE DETECTOR

FK-5-1-12 CYLINDER SCHEDULE

|

|

|

Ina
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5]

1=
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I
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12

i

13

1=

I

I

]

]

I

]

I

I

|

I

I

|
e

.
| |
! i
O L L — g 01
| I
Lo
@_ _____ 2-1Cx2.5 Sqmm. FR CABLE 4 1
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bl
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[ |
[ I | |
I i
R '
2-1Cx1.5 Sqmm. IEC 01 CABLE—— AN YV v v
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|
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CONTACT TO SHUT OFF AR
CONDITIONING/VENTILATION EQUIPMENT

1P, 230 VAC, 50 Hz, BREAKER 16 A
POWER CONSUMPTION 2.085 A
(FROM EMERGENCY SUPPLY)

(CONVENTIONAL TYPE)

T

FK=5-1-12 CONTROL PANEL

WITH POWER SUPPLY AND BATTERY BACK UP

e [
Ny

3-1Cx2.5 Sqmm. [EC 01 CABLE—

SCHEMATIC DIAGRAM OF FK-5-1-12 FIRE

FK-5-1-12
DISCHARGE NOZZLE

| Rase FLooR
&

SIGNAL TO FIRE ALARM SYSTEM

— FIRST DETECTED ALARM
~ SYSTEM DISCHARGED
~ SYSTEM TROUBLE

> (W}

2-1Cx1.5 Sqmm. [EC 01 CABLE

SUPPRESSION SYSTEM

NOTE :

1. SMOKE DETECTOR CIRCUIT , ALL CONTACT DEVICE , RELEASING CIRCUIT AND NOTIFICATION

APPLICATION CIRCUIT SHALL BE CLASS B-WIRING CONFORM TO NFPA 72

2. BATTERY BACK UP SHALL BE CAPABLE OF OPERATING THE SYSTEM UNDER NORMAL LOAD CONDITION FOR 24 HOURS
AND THEN BE CAPABLE OF OPERATING THE SYSTEM CONTINUOUSLY FOR FULL DISCHARGE CONDITION
3. BEFORE SYSTEM INSTALLATION SHALL SUBMIT FINAL HYDRAULIC CALCULATION, SHOP DWG. AND LIST OF EQUIPMENT (W/PART NUMBER) TO SUPERVISOR.
4. FLOODING FACTOR USED IN CALCULATION SHALL BE BASED ON FIRE CLASS DESIGN CONCENTRATION AT 21°C (70°F)

AND MAX. EXPECTED CONCENTRATION AT 21°C (70°F) SHALL BE VERIFY TO NOT EXCEED NOAEL CONCENTRATION OF 10 PERCENT.

5. THE MINIMUM DESIGN CONCENTRATION FOR SPACES CONTAINING ENERGIZED ELECTRICAL HAZARDS SUPPLIED AT GREATER THAN 480 VOLTS
THAT REMAIN POWERED DURING AND AFTER DISCHARGE SHALL BE DETERMINED BY TESTING, AS NECESSARY, AND A HAZARD ANALYSIS.
OR DESIGN CONCENTRATE 10% FOLLOW FM GLOBAL DATA SHEET 4-9, OCTOBER 2018, INTERIM REVISION JULY 2021

6. FK-5-1-12 GAS PIPE SHALL BE ERW BLACK STEEL PIPE CONFORMED TO ASTM A53 GRADE A OR B SCHEDULE 40 FITTING SHALL BE CLASS 300
MALLEABLE DUCTILE IRON FOR PIPE SIZE #80mm. AND SMALLER. 1000-LB. OR BETTER RATE DUCTILE IRON OR FORGED STEEL FTTTING

FOR PIPE SIZE GREATER THAN #80mm.

7. THE GAS SUPPRESSION SYSTEM SHALL BE CONFORMED TO NFPA 2001 "STANDARD ON CLEAN AGENT FIRE EXTINGUISHING SYSTEM®

PROJECT NAME : qquﬂngq AAzzy uaveenuULzvLLdwed vh
ZONE (UPS) @MTUNAY Data Center
SR skt Nk PROTECTED AREA | coNCNREATION"CCM DESCRIPTION (METER) | \iiuM AGENT REQUIRE | ACTUAL AGENT | NUMBER | CYUNDER | CYUNDER T RN o
NObieER 0 TR Iy g (1bs) (Ibs) OF CYLNDER | CAPACITY (Ib) |PRESSURE (psi) MITR
SCHEMATIC DIAGRAM AND CYLINDER SCHEDULE
ROOM SPACE 6.60 300 | 400 | 320 81.80 82 FK-5-1-12 FIRE SUPPRESSION SYSTEM (1/2) | APPROVED BY -
1 UPS ROOM 1 130 500 i
RAISE SPACE 6.60 300 | 400 | 030 7.67 8 MITR TECHNICAL CONSULTANT CO..LTD. | ELECTRICAL_ENGINEERS : —
1168/8 12th Floor, LUMPIN TOWER Building, il {ePiaed o¥in 1490 % a
Roma V. Rd., Thungmohomek, Sothorn, ) Joundn adFaoniiu dvin 6758 12/09/68
Bangkok 10120, Thailand E—mail: mitr_dd@mitr.com
Tel: 0-2679-9070-84 Fax: 0-2679-9085 MECHANICAL ENGINEERS : DWG. NO.
CABLE ADDRESS : MITRTECH BANGKOK ’Eﬂ?’]ﬂ ﬁpi:?u'l.uuqa dn 4551
ALL DESIGNS ARE THE PROPERTY OF H1a I.H'\ﬁnﬁi‘m NN 56460 ME—03—01
MITR TECHMNICAL CONSULTANT CO., LTD. SANITARY ENGINEERS .
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O
V
SIGNAL TO FIRE ALARM SYSTEM <+—| SYSTEM TROUBLE S SYSTEM NORMAL
¥ YES
0 SYSTEM TROUBLE FROM e ¥
KEY DISCONNECT SWITCH
V
LNO—<1st ZONE DETECTOR ACTIVATED ~><-YES AUTOMATIC OPERATION NO MANUAL OPERATION }

| SIGNAL TO FIRE ALARM. SYSTEM

IF FIRE OCCUR NO PERSON IN

 SKC M e ELECTRICAL MANUAL RELEASE | | Mechwon wawun Reease
ALARM BELL SOUND ON
BUZZER AT CONTROL PANEL ON
ALARM BELL SOUND ON
ALARM HORN SOUND ON |,
STROBE LIGHT FLASHING
BUZZER AT CONTROL PANEL ON
DELAY TIME WILL START
60 seconds
SHUT DOWN VENT. DAMPER
A/C & ETC. y
Y THE TIMER CONTINUE
COUNT DOWN TO 10 seconds
PUSH ABORT STATION YES— AND HOLDS THERE
BEFORE "0" WHEN ABORT SWITCH IS
RELEASED THE THER RESUMES
COUNTDOWN FROM 10 seconds
L v
¥ SIGNAL TO
‘ DELAY TIME *0° | FIRE ALARM SYSTEM
ALK CONOION BUZZER AT CONTROL PANEL ON
ALARM BELL SOUND ON
ALARM HORN SOUND ON AND
STROBE. LIGHT FLASHING
SHUT DOWN VENT.DAMPER
(> RELEASING CIRCUIT CANNOT ACTIVATE |¢no AC & ETC,
Kq_| S pr— CYUNDER VALVE
10 FRE AR OF FK-5-1-12 PILOT CYUNDER
OPERATE
PRESSURE SWITCH OPERATE J,
] SENT SIGNAL TO
5o FK=5~1-12 DISCHARGE
FK-5-1-12 CONTROL PANEL i}
TO ACHIEVE MINMUM 95% OF DESIGN
CONCENTRATE. FINISHED WITHIN
SUPERVISORY SWITCH OPERATE i
SENT SIGNAL TO 5-10 seconds
FK=5-1-12 CONTROL PANEL l
FK=5=1-12 DESIGN CONCENTRATION
SHALL BE HOLD IN PROTECTED HAZARD
MINMUM B5% OF PROTECTED HAZARD HEIGHT
10 MINUTES
| mewmconeonr | PROJECT NAME : 9uAn®1 Aasiew uavesnuuuzzyuudea v
J; (UPS) @MFLNAY Data Center
DRAWING TITLE : DRAWN BY :
RESET SYSTEM I
I ‘L | Ml R SCHEMATIC DIAGRAM AND CYLINDER SCHEDULE
FK-5-1-12 FIRE SUPPRESSION SYSTEM (2/2) | APPROVED BY :
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qF] ALARM BELL, INDOOR TYPE cﬂx—xLim DETECTOR "A" OR "5" Nl TEE OUTLET WP
o] ALARM HORN WITH STROBE LIGHT, INDOOR TYPE = == TR —- ELBOW TURNED DOWN STRAIGHT OUTLET
CONVENTIONAL HEAT DETECTOR
=] STROBE LIGHT, INDOOR TYPE @ﬂ /zx-x | FIED TEMPERATURE/RATE-OF-RISE, TEWP, 'C "?? ELBOW TURNED DOWN SIDE OUTLET
Tl " .
[v] ELECTRICAL MANUAL RELEASE STATION, INDOOR TYPE _iﬁ %"Nuﬁ; G ELBOW TURNED DOWN
€a] ABORT STATION, INDOOR TYPE xm —xxx | DISCHARGE NOZZLE, 360" TYPE O ELBOW TURNED UP
i
[7] PNEUMATIC VALVE ACTUATOR L_:ﬁmmf;g D (mm) —C— CONCENTRIC REDUCER
[Fs] PRESSURE SWITCH oo | DISCHARGE NOZZLE, 180" TYPE —— UNON
5 = T T——PART KUMBER
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X — " T PART NUMBER
DISCONNECT SWITCH | NozziE size, oN (mm) —— PIPE HANGER SUPPORT
E — WARNING SIGN PLATE - ELBOW 90° cop CENTER OF PIPE
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| ELECTRICAL MANUAL RELEASE STATION, INDOOR TYPE | Z0NE PROTECTION NUMBER G+ ELBOW TURNED DOWN
A ABORT STATION, INDOOR TYPE x #X4/30¢=Xxx | DISCHARGE NOZZLE, 360" TYPE O+ ELBOW TURNED UP
T T —PART NUM
[F] PNEUMATIC VALVE ACTUATOR | nozziE 51?: ON (o) —— CONCENTRIC REDUCER
[Ps] PRESSURE SHITCH s x| DISCHARGE. NOZZLE, 180" TYPE i UNON
T PART NUMBER
5] SUPERVISORY LOW PRESSURE SWITCH | NOTZLE SIZE, DN (mm) —{~ GROOVED COUPLING
Ed ELECTRIC VALVE ACTUATOR WITH LIMIT SWITCH é, #xX/¥0t—x0 | DISCHARGE NOZZLE, 80° TYPE e RIGID SUPPORT
T T PART NUMBER
[] KEY DISCONNECT SWITCH | NozziE szE, ON (mm) —H— PIPE HANGER SUPPORT
e WARNING SIGN PLATE -3 ELBOW 90° coP CENTER OF PIPE
= CLEAN OUT, THREAD PIPE CAP gy TEE TON TOP OF NOZZLE
(&) OFF GAS AND H2 SENSOR —p TEE REDUCING A AT FINISHED FLOOR
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T[ 5 - Loent | S ﬁ_:gl s DL WARNNG NAME PLATE———= (N
; AU i VSUB LR ALARM HORN. WITH———+——>\
STROBE LIGHT |
5 ‘Qz@_ — 3! = ALARM BELL
== s | CLEAN ouT Ji ' SQUARE BOX
E S T reiow : i 100x100x50
0.10 [ !
g T CELING %& S SCRUNG Bioems l | WARNING NAME
\ | PLATE
_ r ESCUTCHEON PLATE ™ iﬁl ESCUTCHEON PLATE DOOR FRANE. ¢
" CEILING TYPE CEILING TYPE
: 0 aswor VISIBLE AND AUDIBLE INSTALLATION DETAIL
D B 110 Al ;
o 4 1 M
: b Pa—
Lot vsue e oo
L \ 3 b STERL ‘,7 \ . :
“I: - o —— EXPANSION BOLT ) \ B wsie LBvEL
Ll rd |
TYPICA F AND H TALLATION - el
[EY T ﬂm/.l g
P I ¢ e e B
EEL PLATE Il o]
| B | 6mm THOKNESS %l
SLAB TYPE L
NOMINAL PIPE DIMENSION| STEEL PLATE (mm.) | ANGLE STEEL | ANGLE STEEL |  BOLT SIZE FOR
NOZZLE DISTANCE (METER) (mm.) A B c (mm.) (mm.) EXPANSION ANCHOR
NOMINAL DIMENSION (mm.) A 8 c D 15 70 20 75 [ 130 | s0 | 32t 6.3 6.3
15 70 32 0.06 010 | H-000 [ 010 25 AND 50 75 | 150 | 110 | 40xdoxét 79 7.9
40 AND 50 0.10 015 | H-010 | 0.5 65 AND 80 75 | 150 | 110 | 50x50x4t 9.5 9.5
TYPICAL NOZZLE INSTALLATION DETAIL TYPICAL PIPE SUPPORT DETAIL
110 Al 10 A
20 A3 120 A3
NOMINAL PIPE DIMENSION | GALVANIZED PIPE SLEEVE SIZE NOMINAL PIPE SIZE MAXIMUM SPAN MAXIMUM DISTANCE
] (mm.) (mm.) (mm.) (m) FROM ELBOW OR TEE (m)
#4.8mm.x25mm.SCREW ¢ 10 32 10 1.20 0.20
WITH PLASTIC PLUG BT CONDUT j 9 WALL 15 40 15 1.50 0.20
VY BUACK STEEL PIPE 2 40 20 1.80 0.20
o R | 25 50 25 2.10 0.30
COMPRESSION TYPE -—EWT ConouT =2 2 0t m e -—3 82 &5 a2 240 0.3
R ] 65 42 2.70 0.30
EMT STRAP 2-HOLE o EMT CONNECTOR | \_ 50 80 50 3.00 0.30
——EMT CONDUT S CWPRESNSUTD TIPE A GALVANIZED PIPE SLEEVE 65 100 65 330 030
USHING {‘ | ROCK WOOL 80 100 80 3.60 0.30
e SILICONE FIRE RESISTANCE TYPE 100 150 100 430 0.30
EMT _CONDUIT INSTALLATION DETAIL TYPICAL PIPE THROUGH WALL GALVANIZED PIPE SLEEVE SIZE MAXIMUM PIPE SUPPORT SPACING
NTS. NTS. NONE NONE
PULL BOX 228
2002001100 S
™ s ”i ] l
o f———WIRE WAY (100x30) INCLUDED i o
| 6-102.5 Sqmm. FR CABLE i
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10-1Cx1.5 Sqmen. IEC 01 CABLE a #7men COPPER TUBE TYPE 1" IN #15mm EMT. CONDUIT
FOR PRESSURE SWITCH, SUPERVISORY SWITCH, DETECTOR AND ABORT WITH BRASS COMPRESSION FITTING | 2-102.5 Sqmm. FR CABLE
J&%&gxgmnmm WANUAL VALVE ACTUATOR | H #15mm EMT. CONDUIT
Tk e . PRESSURE. SWITCH
. 7T CABLE FOR SHUT DOWN AR AND VENTLATION IN EMT CONDUIT BY OWNER 8 wgmmm“,‘ﬁ“mm@ 1/4° (Bmm) NPT CORNECTION
f——FK-5-1-12 CONTROL PAEL [ #18mm. EMT CONDUT 920 UNOH——3 —;m&:mwg 01 CARLE
g &m’mm #32 DISCHARGE OUTLET——— N #15 mm FLDGBLE CONDUT
’ L Lo
ﬂ #32 TO #20 REDUCER SQUARE BOX 100100250
b3 %/ MANUAL RELEASE STATION k e #32 NPPLE: 2-1Cx2.5 Sqmm. FR CABLE -
g = mm 5 E“],_t a0y SR e —— N 15 mm ALDXELE CONUT PROJECT NAME : "UANHT WASIZY UASEONMILTZ LIRS IHN
= resswe oRour [EH——remucnon son | 2-1Cx15 Sqmm. G 01 CABLE (UPS) AMFUNAY Data Center
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EQUIPMENT SCHEDULE FOR VENTILATION FAN
UNIT DATA (EACH)
CAPACITY PER SET I FAN STARTER & CONTROL
ITEM UNIT NO. AREA SERVED — an EXTERNAL STATIC MOTOR ELECTRICAL SOURCE SHUT OFF SYSTEM STARTER TYPE SENSOR & CONTROL REMARK
(cFM) {inch W.G.) HP V/PH/Hz Nomol | Emergency | §1 | 42 | SWTCH W/LAMP | DIS— CONNECTED SWTCH | STARTER PANEL | VSD | TMER | ROOM TEMP.| INTER- LOCK | BAS | FIRE ALARM | OTHER
EF-1 UPS Roou 150 cs 1 0.30 040 220/1/50 / - - / STF—EF-1 / W/MOTORIZED DAMPER INTER-LOCKING WTH NOVEC SYSTEM
THE O St 1, THE FAN EMERGENCY STOP SYSTEM FOR SHOKE CONTROL (BY A/C CONTRACTOR)
CH = CEILNG MOUNTED TYPE CENTRFUGAL FAN WTH GRAVITY DAMPER AT OUTLET
= 1 = AHU/FCU STOP WHEN RECEIVE THE SIGNAL FROM FIRE ALARM SYSTEM
05 = CEUNG HUNG TYPE CENTRIFUGAL FAN (SROCCO) WTH AUTOMATIC GRAITY DAMPER AT QUTLET
- 2 = AHU/FCU STOP WHEN RECEIVE THE SIGNAL FROM DUCT SMOKE DETECTOR AND SEND THE DUCT SWOKE DETECTER  STATUS SIGNAL TO FIRE ALARM CONTROL PANEL
CCFS = CELING HUNG TYPE CENTRIFUGAL FAN (SROCCO) WTH AUTOMATIC GRAVITY DAMPER AT OUTLET AND COMBINED WTH CABINET (IN-LINE CABINET FAN)
WP = WALL MOUNTED COMMERCIAL TYPE PROPELLER FAN WITH WRE GUARD AT SUCTION AND AUTOMATIC GRAWTY SHUTTER AT DISCHARGE OrE
FFS = FLOOR MOUNTED TYPE FORWARD CURVE BLADE SINGLE WOTH SNGLE INLET CENTRFUGAL FAN fi 4 u
S 1. nadtigloish Aekeifilemmdmreduld uhe vearteaginl s ciue Wehfunmisnemn: asfsath] 2 fu Subrsgnezan
GFFD = CABINET FLOOR MOUNTED TYPE FORWARD CURVE BLADE DOUBLE WOTH DOUBLE INLET CENTRIFUGAL FAN
FFD = FLOOR MOUNTED TYPE FORWARD CURVE BLADE DOUBLE WOTH DOUBLE INLET CENTRIFUGAL FAN
FBSO = FLOOR MOUNTED TYPE BACKWARD CURVE BLADE SNGLE WOTH SINGLE INLET CENTRFUGAL FAN (OVER HUNG)
CAD = CEILING HUNG TYPE AXIAL FLOW FAN DIRECT DRIVE
CFS = CELING HUNG TYPE FORWARD CURVE BLADE SHGLE WOTH SHOLE ILET CENTRFUGAL FAN
CBS = CEILING HUNG TYPE BACKWARD CURVE BLADE SINGLE WOTH SNGLE INLET CENTRFUGAL FAN
F = JET FAN
ESP = ELECTROSTATIC PRECPITATOR
COF = CELING ORBIT FAN (3-4 FOLS, GHARACTERISTIC WLL BE CONSIDERED BY INTERIOR DESIGNER)
WOF = WALL ORBIT FAN
PL= PLUG FAN
EQUPMENT SCHEDULE FOR SPLT TYPE AR CONDITIONER
L FAN COLL UNIT DATA/SET CONDENSING UNIT DATA/SET |
ITEN UNIT O, AREA SERVED GEAGIFISUSEE | o b rioW xt stanc [, dver| . fsupeLy [—DRAN PPE POWER SUPPLY ool T (ReRemote)(W-Wel) augienT TEup| SAT- SUCTION OUTSOE DIAETER Al o PO SR REMARK
e I | DRAN CONEGTED | STARTER PANEL | VoD | (8. Startar) | CDUNO. | TYPE et VML | i ey CONNECTED
(m) | M | (s CFM | (inch W0G) [ oFdb | ofwb | oFdb | ofwb | (ich) | PUNP [v/PHMzZ | KW SWICH R [w (s (Fdb) ® SUCTION | Lioui Normal | Emergency SHTCH TN
1
11 |Fou-1 UPS ROOM 2 24,000 1 ] 700 - 80 67 . . 1 * * / COU-FCU-1 CUH 95 45 5/8 3f8 20/1/50 24 / / - - RUN1 STBI W/TMER
12 |Fou-z UPS ROOM z 24000 1 M| = w | & | * | * 1 . : ] U2 | oM ) 15 5/8 | mam | 7 / B - RUNT STB1 W/TMER
winmw 1 1. EXTERNAL STATIC PRESSURE. Lsirasairofumnaden CABINET LOSS, COOLING cOL, FLTER ussqtinralmludes Ay
2. Fussiumnien AUER  TWAafimneesziin MAL RESISTANCE s FINAL RessTance. Taalffuausmsrnsdommanailasss FUTER dlrsnsumeten FAN MOTOR Aon
3, qunafiemactiiimmmasetnnnh 1,765 o biseualammimitss aw/rou Wemnaiula M DUCT SYOKE DETECTOR
4. ADDITIONAL DRAM P seefuliudesdemudi Voo GALVAMZED STEEL SHEET Moua usse. mwmlngirmurmistediaersishens 10 cm. 801y 5 o,
HHSLTIAIY ELASTROMERIC CLOSED CELL %41 1/2° i DRAN Tl CONDENSATE DRAN teartes anurcy g Wil v pan secfummmmunmiesiuseqtinraliseomylegmatusiecfonmian
5 TRyNAMICIR OAU
51 A FREsH AR VAL MERY 8 + MERV 14 FLTER (miedaliusimasinisausmiuamien LTER Randm 2ol INTERNAL STATIC 3esdaians)
6. drfustssismuduunsmuh (ru) Wl uery 8 s wtesdemafununlin] (wo) WA ueRv 8 + MERY 14 FLTER (medafissinioammsiumaiel AUTER Amim sl NTERNAL STATIC sewdalia]
7. defLies TRANSFORMER, UPS, BATTERY, MOF , LFT WAGHINE ROOM wafheylusnuazmenastns 1 oran sssfuludesismudussssind fhimumelusies
8. THE AHU/FCU EMERGENCY STOP SYSTEM FOR SNOKE CONTROL (BY A/C CONTRACTOR)
= 1 = AHU/FCU STOP WHEN RECEVE THE SIGNAL FROM FIRE ALARM SYSTEM
= 2 = AHU/FCU STOP WHEN RECEVE THE SIGNAL FROM DUCT SUOKE DETECTOR AND SEND THE DUCT SMOKE DETECTER STATUS SIGHAL TO FIRE ALARM CONTROL PANEL
9. + = Wldmmmsmevinfos
10. REFRGERANT PIPE OUTSIDE DINMETER = mifimmuathussunmd Tnslimsfidlimsommasdalion
1. Wnmmieasteafummvmisdiisfumdun o1 fee Nop, sy BATIERY, ties upsuazihin
12. eut Tvee yndedlideiailiy \RE CONTROLLER
wnmw 2 1 TRE
TWPE FW = WALL MOUNTED WTH DECORATED CABINET TYPE FAN COL UNIT
T FC = CELING MOUNTED WTH DECORATED GABIET TYPE. FAN COL UNT PROJECT NAME : 1uAnun Algnsy uazesnuuuszuudeaa iy
™ @ = DUGT MOUNTED CEILING HUNG WTH RETURN PLENUM TYFE FAN COL UNIT (UPS) AMTLNE4 Data Center
TPE FCS = CEILING MOUNTED CASSETTE WITH DECORATED CABINET TYPE FAN COIL UNIT (FOR SPUIT TYPE (DX TYPE) AR CONDITIONER) DRAWING TITLE : DRAWN BY :
TPE O = HORZONTAL AR DSCHARGE TIE AR COOL COROSHG LT MITR
EQUIPMENT SCHEDULE FOR AIR CONDITION
TPE CUV = VERTICAL AR DISCHARGE TYPE AIR COOL CONDENSING UNIT APPROVED BY :
2. AL COMPRESSOR SHALL BE SCROLL OR REGPROCATING TYPE AND VENTILATION SYSTEM RR
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2 AIR CONDITION CONTROLLER
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UANET FATIZH LazaaniUUszUUaTsasindn (UPS) dmiures Data Center

WALL MTD. UDB-IN 3 PHASE, 4 WIRES, SN., 230,400 VOLTS
CAPACITY 4 CCT. 250 AMPS. MAIN LUGS WITH CB
LOCATION UPS ROOM ALL BRANCH CIRCUIT BREAKER SHALL HAVI
CONNECT TO PLUG-IN UNIT >=25,000 AlC. AT 230,400 VOLTS.

DISTRIBUTION BOARD LOAD SCHEDULE

CKT DESCRIPTION LOAD IN VA. CIRCUIT BREAKER WIRE SIZE (SQ.MM.)
NO. A B ¢ AT AF POLE
1 UPS 60kW 20,000 | 20,000 | 20,000 125 250 3 CV-FD 4-35, 1-16/G IN WIREWAY 100x100mm
2 UPS B0kW (BY PASS) = = - 125 250 3 CV-FD 4-36, 1-16/G IN WIREWAY 100x100mm
< ELP 3,500 3,300 1,400 40 100 3 IECO1 4-10,1-6/G IN DIA 1" EMT
4 SPACE - - - - 100 3 -
NOTE MAIN CIRCUIT BREAKER SWITCH
1. WHOISALAZEH LED PILOT LAMP 3xLED 125 AT.
2. DM = DIGITAL METER PASS CT 250 AF.
Ic>= 25,000 A
AT 230 / 400 VOLTS
23,500 | 23,300 | 21,400 TOTAL DEMAND LOAD MAIN WIRE SIZE
TOTAL CONNECTED LOAD 47,740 CV-FD 4-35, 1-16/G IN DIA 2* EMT
68,200 VA.
MITR TECHNICAL CONSULTANT CO.LTD.
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MWANYY ATIZA wazaanwUUszUUAIsas Wi (UPS) dwiuRas Data Center

WALL MTD. UDB-0UT 3 PHASE, 4 WIRES, SN., 230/400 VOLTS
CAPACITY 4 CCT. 250 AMPS. MAIN LUGS WITH CB
LOCATION SERVER ROOM ALL BRANCH CIRCUIT BREAKER SHALL HAVI
CONNECT TO PLUG-IN UNIT >=25,000 AILC. AT 230/400 VOLTS.

DISTRIBUTION BOARD LOAD SCHEDULE

CKT DESCRIPTION LOAD IN VA, CIRCUIT BREAKER WIRE SIZE (SQ.MM.)
NO. A B C AT AF POLE
1 ULP2 (EXISTING) 20,000 | 20,000 | 20,000 125 250 3 IECO1 4-35, 1-16/G IN WIREWAY 100x100mm
2 SPARE - - & 40 250 3 :
3 SPACE - - - - 100 3 -
4 SPACE - - - - 100 3 -
NOTE MAIN CIRCUIT BREAKER SWITCH
1. RO ALATEM LED PILOT LAMP 3xLED 125 AT
2. DM = DIGITAL METER PASS CT 250 AF.
le > = 25,000 A
AT 230 / 400 VOLTS
20,000 | 20,000 | 20,000 TOTAL DEMAND LOAD MAIN WIRE SIZE
TOTAL CONNECTED LOAD 42,000 CV-FD 4-35, 1-16/G IN DIA 2" EMT
60,000 VA.

MITR TECHNICAL CONSULTANT CO.,LTD.



UANE FiAT12A wazeanuuuszuudisaslnii (UPS) dwm3ues Data Center

WALL MTD.

CAPACITY 12 CKT.
LOCATION UPS ROOM
CONNECT TO UDB-IN

CKT

LOAD IN VA,

ELP

PANEL SCHEDULE

3 PHASE, 4 WIRES, SN., 230/400 VOLTS
100 AMPS. MAIN LUGS WITH CB

ALL BRANCH CIRCUIT BREAKER SHALL HAVE
10,000 Al.C. AT 230/400 VOLTS

> =

DESCRIPTION CIRCUIT BREAKER WIRE TYPE WIRE SIZE (SQ.MM.)
NO. A B c AT | AF | POLE LN GR.
1 ;JUNCHON FOR FKCP ;0_ : - 16 | 63 1 |EC61- | IECO1 2-2.5,1-2.5/G. ENA 1/2" EMT
B 2 ilSOLATOR SWITCH (CQU—FC’LJ—V‘I) 3,000 20 | 63 ' - -1 N IECO1 IECO1 2-4,1 —4/6, IN DIA 1/2" EMT )
3 :UGH:HNG & EMERGENCY LIGHT N -300 | 16 63 1 IECO1 VliEEUii : 2-2.5, 1-2.5/G. IN DIA {/ETEMT
4 [ISOLATOR SWITCH (CDU-FCU-2) ! 3,000 | 20 63 1 IECO1 IECO1 ' 2-4, 1-4/G. IN DIA 1,27 EMT i
5 st BB 400 16 63 1 ol | lEcol | 2-2.5, 1-2.5/G. IN DIA 1/2" EMT
6 RECEPTACLE OUTLET B 1,000 20 63 1 1E(;;0'| IECO1 2-4, 1—4/-G. IN DIA 172" EMT
7 SPARE - . 20 63 1 - -] =
8  SPACE . 63 ' - - -
—9 .SPARE R o 20 63 1 - - : -
10 iSPACE - 63 1 = - =
77‘\”1 [SPAH’E 20 63 1 - 1 - =
12 ‘ SPACE - 63 . 17 - = =
| o
— R , — -
[ . -
.
NOTE o o - - -
I T :-RCBO 30mA | o -
.
| |
I - - - _ ' MAIN CIRCUIT BREAKER
| N i 1 o e 747 40 AT.
| 100 AF
_ e ) N ‘ le> = 18,000 A
7 ] B AT 230 / 400 VOLTS
3500 3,300 1400 TOTAL DEMAND LOAD MAIN WIRE SIZE
TOTAL CONNECTED LOAD 8,200 6,560 IECOT 4-10,1-6/G IN DIA 1’EMT
‘ VA,
MITR TECHNICAL CONSULTANT CO..LTD. - B .
35
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(UPS) dwsuwas Data Center EXIM BANK  shagzidaadamvuanaly

1. sweudsedadmuamlu (GENERAL SPECIFICATION)

1-1  édndaanwn (DEFINITION)

1-1.1 "gihdn" maneds @hasslasams itldasnaludayan

1-1.2 "enns" wineds Fensgasnuuy v3aIMmnsylasunausNINNgTN

1-1.3 "fauquay’ vaneds 3ens vieweegldfuseusnnannghinlivhmhi
mugummiivnuasgsuinldiduluamuwuy waznsaziBaadamvue
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u

Tumsayia
1-2  wouwewssneazidaaiadvue (SCOPE OF SPECIFICATION)
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(UPS) dwsuwas Data Center EXIM BANK  shagzidaadamvuanaly

1-4  snasgu uazdatsau (STANDARD AND CODE)

1-4.1 "daswuamll” wia "Qaulamly” sasneszidaadssnaunuuamtaanssy o
asauaguisnuludyaniiaae

1-4.2 nsdl flamuualiifustiduy datuue wazanaspumlvzesssuulnihuasdaans
azgatlasumsasnuuy M3Usznay MINAEBY WaABMINAGT MAUNATTIY
Fagaluil
- PEA - PROVINCIAL ELECTRICITY AUTHORITY
- MEA - METROPOLITAN ELECTRICITY AUTHORITY (%1 2545)

- NFPA - NATIONAL FIRE PROTECTION ASSOCIATION

- |EC - INTERNATIONAL ELECTRO TECHNICAL COMMISSIONS
- wen. - §NNNUINASPUREANNRATIINTIN

- qEn. - anespumseesamsliihamiulszmelne U 2556

v
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- NININNEFA3 nanTIInenmaasuazmalulad
- AMAMNIINAENT UNBINTAININENFE
- dotuwmalulad wszasuna suy3
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munaiialvizanu sdawisnlesdiauenmmeldRaulamsauanan  lunsdind
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(UPS) dwsuwas Data Center EXIM BANK  shagzidaadamvuanaly
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1-8.2

1-8.3

1-84

1-8.5

1-8.6

5udhazdasiaduuuneazndanmsinas uas masaEaegunanione 9 nnwiiad
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Yausiduau waztduguddaliiufiuaziinneanuasaneielihniudeaaduse
U3Aua
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3-1.7.7  Bus bar Holders saafiuisauszuan Fiberglass Reinforced Polyester wsa Epoxy resin uuusas
Furlsznau BUs bar Toedidhe Bolt uaz NUt wa Spacer fdumunuluih shaldiagluassga
Bakelite w3aaszna Phenolics Wuwsaunummuluihlasione

3-1.7.8  Bus bar uaz Holders dasidayamanaiiouaznamsénaiiauaashaansanudausile
MAennnszualnihdansaslalivaenn 40 KA. Tegluinamsdemelaq srane Bolts was
Nuts dasnudaussmatiulaaeunu

3-3.8 arglvihdamsumealuwmaadind

3-38.1 selwihdmiussuumuauuanaiasio Fududensswingunsallwihdugunsailuih
wazaunsallwihau Terminal Block 1wl#anexdia Flexible Annealed 1wldsiinnuussaulnil
I¢ 750 Taviaurunuanudould 70 asdumades aelwihwmaduiiduldedulvd
dafu ieanuazanlumahpdnnlandedasssyliluuuy
(As Built Drawing) suneuesaelnihdasanansathnszualuihlamudasns ualsdnni

fmuadail

CURRENT CIRCUIT : 4 MINTIINNT
VOLTAGE CIRCUIT : 25  ;mslsdwes
CONTROL CIRCUIT : 15  amefiafiuns
GROUND swsuunuiszg ; 10 ensniiadwes

seliihdmiumuaumaaazesiasuas Breaker azdadldnilasiumsmilenthusnseusi

HANNFUINUN AN LYY

3-38.2 mMadeNasiamshas msderasiiemamasluumeln v ssuhalisnsdfusindae
aawludu Waadmemelwihvdunuusiionuuseduld 790 Thar waznuanusouldlivae
ni1 75 asewaBed nisdaaisiauiineuasiuauiuuuunadidisanusau (Heat
Shrinkable Tubing) #sfiaaantidlishahauusesmeliihmnasasnaluih wistisnidas
TovisawaiasSunssualuihldlidasndmunawsy (Frame Size) # 40 aseniwaides vas
aunsailwihildadhm wissnamuiimmueluwuy

3-3.8.3 matduselWihaeluwsaiags Widuluresesmevsenawanafingnnaadhaunsolld
sagluriawanadnnau msasas lWihhaunsallidarunnsdaseniieassmuinuaanseiu
aunsal dfisneglwiharundasdusguanlildaalnihafionmeunuiiauiu wasidanuen

3-3.8.4 s lnihnniduiivsens 2 dw dasiivinawadidu (Wire Mark) dluwuudsanainenn

LLﬂ'ﬂ'ﬁai’]ﬂ‘WQﬂ‘Vi']ﬂ
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3-38.5

3-3.8.6

3-3.8.7

3-3.9

3-39.1

3-19.2

3-19.3

3-194

3-3.10

3-110.1

3-3.10.2

naeae (Terminal) Twlduuuldieiasianaiiv mdamelwihdusiianldnusenans

dannae wiluindsauazuwiu (Bolt. Nut & Washer) swsudatausllduiia High-
Tensile, Eletro -Galvanized or Chrome-Plated) 1vldshuuasnuazuilundenlvdiisswaua?
Fughe Torque wrench lviiieswamaiidvualy

Mseaae NN UlFUISA a6 arUAIGEIE N1SAPAIEIENUTFUITHIadaUFUISH UL
3 I ldaanuazuiliund eI NS NI UFUSIN DU DA BINANNFLDAUSNUHIFNHFA8LUS
Tane

Mimic Bus waz Nameplate

A ¢ Y aNY & v A v o o ' v &
(AN PI2Vi] ﬂﬂﬁuﬂaaaﬂumauua@{b LWBﬂ'ﬂNﬂ:ﬁﬂ)ﬂIUﬂ’]{l“ﬁQ'\uLLazU’]EQ'ﬁﬂHTaﬂ’Nuaﬂ NU

Imhuraiag daedi MImMIC BUS tvauaasmsdenszualuihieh wazaanimauiuwaadn
oo Y a ¢ ) a = ° o a ¢ 9 a & ad
MEmSuwenaind szuuliiund wazduasdrmsuumalodrssuulnihgniduniadng
VY < = v Y ' a a v v Y ' a a =2 v
Ndugauiianuninliddesni 3 fadwas wazninbiveand 10 fsdwas Gaunu
NUUERAINE aangaeauium

Todit Nameplate tiveuaashgunsaldaisasluihle rensamuauginseiluihle viangula
Wuwsuwsadnwududaanu Mimic bus unziflusnesiinilesanugusssnusaaslivas
0 20 fiadwes

theuaasauazanunfadevagudn uiheimumulisudauldhedalinumaind dw
UBNASIN 7 Wulahenaansfnnaunad

Mimic nannaazdasihmstiadas n1 wia RIVEt Sadaduglvivinuiu

NIRRT

a ¢ da & 9 o A ¥ =2 a W A8 v ow o R’ '
usasdag1 Adaaaluanunldnuais desdadanugruniassadeadiuuliiesnd 4 9 o
NNVNFDENUUUNIN

a g

Tunsdifiduiunaunie daailddaaduwuy Expansion bolt
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3-1.11  msnesau

3-1111  msnedsudszdlssnuguda (Routine Test) musnasgu [EC 439-1 azdasinmsnageu
Fagtaluil
- aynRdaumsnumyasmuanmemulnih
(Wiring, Electrical Operation)
asaaauamenuiuauulnih (Dielectric test)
asaaumsilasiumemulih (Protective measures)
asaaau eanumumuauauliih (Insulation resistance)

3-3.112  wenmnmsnadaunlssnugkanmuaNIANga U Walimsfaasluaouildny
wad ADINTIANATUBE MDA
' & o ¢ a ¢ &
- avasumanuiduawulihzesgunsalmeluwseaiods e
- avadaumenuiiuauuliihuaseailou (Feeder) G ) NBBNNNUKIAING
- OTRFBUTEUUMITNNULIaUNI0Iee 7 LNaNAFaUANNYNABY
TuauasumsasasavazaadligmuaanusINeIF U lssNuLaz AU UNS DD YN G

HANINTINTDU
3-1.12 tA3datn TS
3-112.1 fauneaiod udazge lifenwaiasiadsmsudlavudszgaumi 1 (vils) du lawdl

Usznudesalinuumaind TigeUszana 1.80 .

v d A o @ v ‘:4' a v v P2y Y
3-1.122 Tidagansaaiiatngeinm Usznaumansaalaviudszgaiumi (vile) du luads

dmSunanansiausiulane 1 (nil) ou Torque Wrench sunafivwanzan 1 (wils) su wsan
o v @ [ Y = Ao e L s a g v o v 4 =
dmsuiusanuazuiundmiilddavausuazaiadanaaus asunnumnanaald 1 (vils) e

v ) s 1 ﬂ' <~ 3 d‘ = o el dgl Yo v [J c} o
uaznaaslansdmiuldnsasiianinne gatasasliatnpsnmil lidalvanndnnundivuely
IEMNS

3-1.13  AIR CIRCUIT BREAKER (1##w3uiisi RATE CURRENT > 1,000 A)

3-1.13.1  dasmuamly (General)
- Air Circuit Breaker #ishsnlédvanuadasnanuaznagaumusnasgu

|EC 947-1 waz TEC 947-2 , uazilluusawnas Category B

- mMsfa sansadanslenwuu Fixed wsa Drawout enuduuuivue

i"MH"-g:%; MITR TECHNICAL CONSULTANT REVISION
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3-1.13.2 Tassaseuazaudszaau (Construction)

- Main Contacts @aaifluwuu Free maintenance mealdnsldnuund uazdasiiniaanans
udasdeanudemerantnaauune lassnsanasiuaisaiarla (Visual wear
indicator) 1ianam Arc Chutes aanudn

- Arc Shutes v3azaduasa dasaansannan — Usznau Avihauldazan uaxi Arc Shutes
Fastsenaudeasunaslansauazdan (metal Filters) divhan Stainless Steel iiaanaa
Femameuanidiaia Fault

- nsdfifuziia Draw Out Type lumsideutusanas ¥ — aan asdaedl 3 duniisda
Connect — Test — Disconnect Taausasdumisazdasiituna tivatan Tumsalasudumis
danam (Release Button) fighuwihuas waanes

- Air Circuit Breaker gaafluziinnwu 2 4u (Double Insulation)

- Rate current 100% continuous

- gunsaihaviada (Electrical Auxiliaries)

- Undervoltage Release daaifuaiiamirenanls (Time delay) TosuSuldaaus 0.5 — 3 5l

- Undervoltage ,Shunt Trip ,Closing Coil, Motor operated ,Auxiliary Contact aansaldsiuiu
Tamngu (Common Auxiliaries) #asaus 800 — 6300 A iilaanuazannluGas Spare part

- Built in ground fault

- Phase protection w/shunt trip

- Closing coil motor operted

- Aux conatact

3-1.13.3  w3ugila (trip units)

- datmuamlunawivgiia (General)
- CT divhwhiilumsasiniassdunssualn meludiusanes dasduwuu Air CT wiald
anuwiud(accuracy) lumsinenszud
- nivgiiadasiaanssualuwuu true RMS
- n3ugfindasusznaudae thermal memory vie i uasandgamgibuiiindulily
wihgenuilunsainidilasnnlenasivannmensaio 9iu
- edsumstlosdunszuaidu (overcurrent protection) TRIP UNIT was Main Circuit Breaker
azaauilu Solid State Type Usznaushemesmanudaaluil
1. Long time protection (LT) snansavsudanszuasaua 0.4 — 1 wasRated Current (In)
wazUSuamiaanm long time delay 1¢
2. Short time protection (ST) aansauFudaarldaaud 1.5 — 10 wh wazanansadiu
mirnmldaaue 0.1 — 0.4 5und
3. Instantaneous Trip (INST) uSuennszua pick-up 16 wazaransa OFF g
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3-1.14

3-114.1

3-114.2

3-1143

3-114.4

3-1.145

3-1.14.6

3-1.147

3-114.8

3-1.15

3-1.16

4, Ground Fault Protection snansau3uasmirsnmaaud 0.1 — 0.4 5indi

- # LED usswawesniia Fault (LT, ST, GF)

- anssud Pick-Up wazmaminenafigliusuas asdesansoudasiivihouaaius Tu
wihe wanuld uasind tiahadamasiuem

- hrduRugrumsiasmaluih (basic measurements function)

- wanfiwaswsanaauuudines uaase RMS vasnszuavasudazive

- Bar graph wuuLEDw3a LCD(daqii backlight) waesennszua 3 tlawsan 9iu

- & maxi meter \iuainszuaRMS gegazasudazia lumirsanusinaly uazaanse
uaaeAmMIaLaaIaas trip unit le

MOLDED CASE CIRCUIT BREAKER

Molded Case Circuit Breaker #ishanldnanuadaindamusnangu IEC 947-2

CATB

Drives fluxiia Toggle Operating Mechanism viwusaaszuu Trip Free & Trip Indication waes
i Handle Position

TRIP UNIT was MCCB wuna 100 AF 64 250 AF az@aaiflu THERMAL-MAGNETIC TRIP
aansausuenszua THERMAL Tasaus 0.8 — 1.0 was Rated Current (In)

TRIP UNIT was MCCB 2wasaus 400 AF uld 2saaedu ELECTRONIC TRIP sansadsu
anszud OVERLOAD CURRENT l@szwine 0.4 — 1.0 waq Rated Current (In) wazsnunsa
dsuemnszua SHORT CIRCUIT CURRENT Tlaszwing 2 — 10 wi

TRIP UNIT 2as MCCB wunasaus 400 AF zwluiila Load current sidsaus

95 % #uluazii LED uanaudyanmaensannm wazdilmasus 105 %

Juluazit LED usaadludaananszwsuaaannm

MCCB zunasaus 100 — 800 AF

@ Service breaking capacity (Ics) dasiianwiau Ultimate breaking capacity (lcu)

da lcs = 100% leu

iiaanuuaansis MCCB nadadauiluauau 2 4 ( Double Insulation )

Rate current 100% continuous

CIRCUIT BREAKER # sisura u1nni1 225 A. 1+ 1% TERMINAL 51w BUS BAR
CONNECTION TYPE. snednanlils FEEDER

aurazas MINIATURE CB ﬁ‘ssﬂmmu PANEL SCHEDULE wuha 100 AF. avasals

qﬂﬂsiﬁﬁ 63 AF unula wae KAIC L?Julﬂmmﬁ'szq
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3-1.17  METERING EQUIPMENT

3-1.17.1 CURRENT TRANSFORMER ( CT) SECONDARY RATED CURRENT 5A, PRIMARY
RATED CURRENT anwdiswualunuy via wianzauiu LOAD tiuq ACCURACY CLASS :
1.0 w3adnin TROPICAL PROOF nuussauluihlelusiaendy 500 Thavi RATED BURDEN

MNANNLANICTY

3-117.2  #hd dwmsuszuumuquuazdmiuilasiuasasinane q Tilddhduiia CARTRIDGE anw
nasg1u VDE viafauwh feanansotlesiunszualndanisasie liviaani 20KA # 380V

wazazdanniay FUSE HANDLE 1 40 Gaaalilug

3-1.17.3  INDICATOR LAMPS 1#xiiafinaaaaanasgiu VDE  wiaieuwhilaudaunihldamsu

nszuddau 220 Thav vesaziia LED

3-1.17.4 CONTROL WIRING shamsulnsaldsianuuseaulnilaluiviasniy 600 Thav avunuanu
Sauls 70 asenades mefigasiimandsulmlildmeringeu meliuenldvarsd ie
sgaanlumathgednmidulusnewanadn melidauiadamesiio 2 ¢ (TERMINAL
RAIL) lilvidanssszvingunsaiyaiidadhgunsallildmalmnaiimansas

3-1.18 MIMIC DIAGRAM aasvinarsusiunaradndsmisznaunuily SCHEMATICAL FORM waslw

AanuuaegaIanIBeudaus

3-1.19  NAME PLATE wmsadaaiflulusaaacsluwuu, NAME PLATE dasvingas
wnadagastu Tastuuanfuddusziuluduion maunsadndmiidenmuanssihuuud
unanasiade ahilausznaufuudrdmisde wwunngiiugem dmidenmuaduld
useald

3-1.20  AUTOMATIC CAPACITOR BANK
aaastidn lzasmmuantnvasilawmas (Power Factor Controller)

3-1.20.1 dnsudimnasiiawas (AUTOMATIC CAPACITOR BANK) awsursudiwinas

wWALe a3 DO IUNG

3-120.2 difawas AUTOMATIC CAPACITOR BANK dasfinauantiadasialuil
- TYPE INDOOR (NONFLAMMABLEDRY TYPE POLY
PROPYLENE FILM OR METALLIZED POLY-
PROPYLENE IMPREGNATED WITH NON-PCB
LIQUID, SELF HEALING

i'wﬂ ITR i MITR TECHNICAL CONSULTANT REVISION........
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- NUMBER OF PHASE 3 wia 220/380 V

- RATED VOLTAGE 480 V

- RATED FREQUENCY 50 Hz.

- RATED OUTPUT anaiiszy B luwuy

- SWITCHING STEPS CYCLIC OPERATION (12 STEPS)

- POWER LOSS Taiviu 1 W/KVAR

- OPERATING - 10/+45°C

- HOSHING METAL OR ALUMINIUM HOUSING

3-1.20.3 CAPACITOR BANK @aafluznfinusznaume CAPACITOR sdasvians  drfiasinnu
v v v Y C4 [ I a & v [ [ a o
whunukulanswiauamealnsaimuay uazUsznauiunugedanimelugvaniuatingng
szngomeagned (uiumdnanzgngu) uezmsdeasduiiuedhed aunsalmuanisznaudis

FUSE PROTECTION wn STEP waa CAPACITOR BANK e FUSE waz CONTACTOR
daaiimnaluiasniy 1.6 wiwas CAPACITOR wesiififanszuadansasluvpaniigail
G wasiigaaanszuawud (siia RESISTANCE) # FUSE udasyaasiissuudaluiiad

azaane 3 FUSE wiaiiia FUSE @ewmaiieas 1 g0

CONTACTOR daailuniia HEAVY DUTY TYPE uaziigaaanszuawedn (rila
RESISTANCE)

DISCHARGE RESISTANCE (w3at¥iuwuu BUILT IN 1w CAPACITOR)

KVAR CONTROLLER % w w v v ELECTRONIC CONTROL 220 V., CYCLIC
OPERATION. waz1#1#nfiafisrursaasrasuar THDI was THDU 16Tunsdidian
HARMONIC dunhendimsnzanazaasinmsaaisasaas CAPACITOR sanuazazdasi
msud eiauludaiasmuaun viadadenduszuu BAS wiassuuiimalasamsdl

POWER FACTOR METER.
INDICATING LAMP

AUTOMATIC AND MANUAL SWITCH
TARGET P.F. ADJUSTABLE
STARTING CURRENT SETTING(C/K)

3-1204 qunsaimunandasinasaganuunasudas UNIT, CAPACITOR BANK daufluuuui
ansasaulauazaadnlaloslydnadansianusasiiau 9AUTOMATIC CAPACITOR
BANK dasilsznaudiBauaznagauguaniia uazmsmhnuinudanlanutauhindacas
fussuunsinas §3udedasaaas AUTOMATIC CAPACITOR BANK auduusiinaas
uiEngude wardsuaaslilunuunniuszns gudndasimanaseunmsldiuzeseiaa
AUTOMATIC CAPACITOR BANK nsszuumuwdnizms lasfighaeinlumemasaudis,

waznisszwzananizlug CAPACITOR BANK azdasinis@ansiaanssunaaimeanag
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(4

gunaimnmmnsszyuazlimuaumsinnu Tagld THERMOSTAT fisnansansgamgiica
maonule

3-1.21 gunsei Digital Meter waz Energy Meter

1. indasiiaTauuudinea (Digital Power Meter)

seazdeatarmuuavas Digital Meter i1s#147u MAIN MDB, EMDB, FEEDER MDB

uaz MAIN ¢ DB, EDB

Digital Meter Unit énw3uldiaemslgluihluduaas Feeder wsug MDB, EMDB, DB uaz
EDB waslasams wasmsluglnihdesuasszuuieiasna wniildmmuaiiuadeau Digital
Meter Tuawaas MDB, EMDB waz¢ DB, EDB Tdanshiunaiiaaiuas Software mssa
mawdsnu (License Free) demegFusnazdasiomuasiionslitulasins

AaaNlam U
dl [ v < aa £ U a o‘d%’ Yy £4 U £ U
3sviadenilunuunuudinaalasainsaiaamnniwasiugumalwihldasunne Jaen
Fslniinuaanseud wazusaeu e lgdaaaluaru MDB waz EMDB Taganinsaiaamaluih
= [d aa [ d! v 4 a [ o’d‘ 4
waziinsudaswalunvudinaaluanwus LCD Zedauillundaduginlemuuiasgiu

IEC62053-23 waz IEC61557-12 (Performance metering & monitoring devices) wianuuu
Tu Certificate

AMFNUAMAUNATIA

1. eiseinesdasaninsadanldnusussuulnihdy ssuu 3 e 3 e, 3 e 4 ane
viaszuu 1 wla 2 eneldlasuiusladanndieiassa

2. w3asieazdasannsolFnuiulwuseiiazusgald Tassoshu PT

3. ntedimazdnsaninsasacmeluihlaal de nstuadaua, nszuaiinnsey, usitude
e, ussdwnadaiinnsey, Alated, Alans (uen L uaz C), mnasunawas,
anud, Aladadaalas, Alandialus, ;sludiesy (%THD)

4, eRevimazdessansatuiindiadsgegalugaanm 15 indiuesilaiad (Demand) Te

5. ndedinardaiiluslamaaildlunisindaiuiniasnaniinmasae MODBUS
PROTOCAL Tasazaasiianusnnsasedayalalaivanndy 19,200 kbps (RS-485)
NW301NNT

6. iadasiaacansds DIGITAL OUTPUT 1glsisiaand 1 OUTPUT

7. w3asieazdacd Memory lavasnd 512 kB wiavnmstudinedne qmaluih i
liwasle

8.  amwsnselumsinazdasiale auil
8.1 msiamuseau

Ausaaugege Ue: : 520VAC phase-phase
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(300VAC phase-neutral) w3asigreiaiintenth
MTIAAIUTIAU. : 50-520VAC phase-phase
(28-300VAC phase-neutral) w3asiznsiadinfand

8.2 myiameanud
ANNDMA L6 . 45-65 Hz visafitraiannienm

8.3 maanszualn

250 5EUE Inh; . 5A w3a 1A w3e (../5A) PROGRAMMABLE shunis
yanszudan CT: . 0.02-6A

Overload capacity . +20%Ie through external CT with 5A secondary
Overload peak . 50A dwsu 15w

8.4 anme=nnaay

PROTECTION CLASS L 2 wsa @inh

szaumstlasiu(ligend) o IP 40 (éhumih)uass IP 20 (drudhe)vdadng
aaumgildnu : =10 &4 50°C w3adinih

anuuduing : 90% w3adni

8.5 anunenasalumsia

nszuauazussauudaza . 0.2% wSadnh

Power - 0.5% v3adnin

Power Factor . 0.5% w3adnnh

Frequency : 0.05% w3adni

Active Energy . Class 0.5s IEC 62053-22
Reactive Energy : Class 2 IEC 62053-23

9. Uiguamiausizasmsilosiugadhaedyana (Terminal) eilasiuludas
snnuddn lih lusumumsmauwazmssadayasasgunsal

10, Wusdasusimnanmuinangiu IEC62353-22 Class0.5S waieuni defiadmie
daaldzumsudsnsagnaiiumemsnnuisngudaviedunuindhagadumens
Wiy

11, DIGITAL METER dwsugluiheos ldur DB, EDB lvfiqaantammiioudu
Digital Power Meter Tuwada 1 anciuqaanialuda Active Energy ansanasgu
IEC62053-21 Class 1
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12.  gunsal DIGITAL METER nadaildiaasdaenummssauiisunuedasinnasgu

WU

2. wiasiiatauvudanaa (Digital Energy Meter)

2.1 Measiduadaimuazas Digital Meter wuu 3 wla 4 seillwldfuasinviaiudiun
anudaamamly

wansiadauiiuuuy 3 wla 4 e uaaswauuu LCD ludnuasdinaalivioand 6 nan
wianganeaiian 2 iy wiadnh mansadiaasuuns DIN-ail uasiedasiadasiime 4
DIN module Taawn3asinazdasansnsaiaan |,V , P (KWh) Teediuudnsarifindaldma
anasyu IEC62053-21 Class 1 waslwidtaandriunsuiunasuas Software msda
mawdsnu (License Free) Fomegfushazdasiomuaziionsliiulasins

AuaNUGMIMALA

1. wSesimazdasanmnsadanldnunrussuulnihdly ssuu 3 wa 3 ae, 3 wa 4 s

wiaszuu 1 wla 2 salalasdSuaslannauaiasie
2. wievievzdasaninsaldnuiuliuseiuazusegale lasdariu PT

3. wwIainvzaaiiluslanaanlslumsfnnanuiAaeAaNNILGBSAD MODBUS
PROTOCAL uazdsdayanas RS485 Tagazdasienuaninsadeiayalivasni 19,200

kbps wazusn LOOP mndhuie3asindu 1

4,  1#599I0LARITRITUSTUUAN 9 faid

41 msieeuseou

Aussaugage Ue: : 520 VAC phase-phase
(300VAC phase-neutral) w3afiznsiadinranh
MIINAUTIOU, : 50-520VAC phase-phase

(28-300VAC phase-neutral) wiafizreiaiinanh

42 msieemanud
ANNDMA L6 . 45-65 Hz visadznadannienn

4.3 msienszualw

asnseud W - BA
dhumsianseudann CT - 0.01-6A
Overload capacity : +20% le through external CT with 5A secondary
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Overload peak : 50A dwsu 1 Fund

44  gamzinedan

PROTECTION CLASS © 2 %58

szeumstasiu(ligend) o IP 40 (éhumibh)uas IP 20 (drudhe)wiadni
goungiildnu © =5 445°C w3adinm
ANNTUTNNNS . 80% w3adnh

45  anunmesalunmsia

nszuauazusiouwaasa | 0.2% wSadnn
Power  0.5% v3edn
Power Factor . 0.5% wiednh
Frequency : 0.05% w3adnn
Active Energy . Class1 IEC62053-21

5. Wundasasinudamuuesngiu IEC62053-21 Classl viaiiauwin deidndinie

u
[

dasldsumaudsasegaiiumamsnnuiinguianiadunnidagaiumems
whiiy

6.  aunsai DIGITAL METER nadhiiléfaazdasnnmmasauiisuiuniasininasyu
whiiy

2.2 neazdaadamwuanes Digital Meter wuu 1 wia 2 se flvldnuviaainudanuiieh

ANNGaImsmlY
3viadaaduuuy 1 e 2 e uaaswawuu LCD Tuanwazddnaalitdsaniy 4 wan
wianganaiion 1 duns sansadaasuuns DIN-ral Tesia3asinazdaseninsaiaa |, V

, P

ANNADIN TN UNATIA

1. esanimazaasannsadan ldnunussuuluihszuu 1 e 2 she sansasassunseud
gagai 100 A ssuuussy
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2. dasieaaasiiluslanaaiildlumsindanuainsnaniamasaa MODBUS
PROTOCAL wazdsdayanas RS485 viaszuussdaanauuy PUISe tiladassiu Software
msaamswasanu (License Free) 1e

3. wIanInvzaasianNansomaliih el

31 mslamusiau
MTINAIUTOU. : 187-264VAC w3aiizneiaiintanth
32  msSemenwd
anNanIale © 45-65 Hz w3aiidredaintanh
33 mianszualu
Wasnseud W © 5-45A w3aiidiaintenh
34  anmzuedex
PROTECTION CLASS . 2 %38 fnh
szaumstlasiu(ligend): IP 40 (drumih)uaz IP 20 (éudhe)vsadini
aaungilldnu : =5 445°C w3adnm
ANNBUdTING . 80% vsedn
35  emudissesslumsia

Active Energy : Class1 IEC62053-21

4. Wundasasinudaamumengiu [EC62053-21 Classl wiafiauwh suidadmihadas
lasumsuaasatadumamsnnudengudaniadmunuhunagadumemsiniy

5. gunsal DIGITAL METER nadnildinazdasninmmssauiiauiuniasinnasgu

3-1.22  aunsaiilesnulunszann (SURGE PROTECTIVE DEVICE)

3-1.22.1 SPD (Surge Current Protection for MDB) «¥iu Surge Arester swSuilasnuluszuu Power
Supply itedlasfiuanudamenasszuu Power SUpply waszgunseididnnsatindmelu &u
deasnn Curent waz Switching Surge Tesfiqauantamamaiiaiiuga Surge Current
Arrester class B+C wiia Combing ussqaglundaudentu Gaaslnadugunsaifidasmstiasdy
s Power Line Togaansnilasdunszuaihsniiguaau 10/350 pis. uasluudaz Class zasms
floatiu B uaz C asdavhonududdudu iemstlasiufifivszansmm muanasgu DIN

VDE 0675-6-11 Al w3 IEC 61643-1 % 2005-03 Tasgnnasaudas Surge Current 7

[

suadu 10/350 ps. Tessandunegauiidaialaludlszme Tasinaazidsamanaiingail

- auti@azas SPD Class B+C
e Rated voltage 50/60 Hz. 230/400 V.
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e Max. operating voltage 50/60 Hz. 350 V.

e Protection voltage level <25 kV.

e Response time <50 ns.

e Nominal impulse discharge current at 10/350 pus. <50 KA.

e For lightning current equipotential bonding and equipment protection against line-induced
overvoltage

o Max. Permissible line resp. Backup fuse <125-160 A

e Base on isolating spark gap technology w3ateuiri
e Single pole device or multipage

e Protection level 1P20

e Mounting 35 mm. DIN-Rail

e 3 Indicator swsuuaeeanuzyas SPD,

e i SURGE COUNTER # SENSITIVITY # 250 A.

mafane Widace Surge Curent Arrester sewin L-PE, uas N-PE fishumiausauululih
Main Distribution Board (MDB) Taadauuumunulumalih
3-1.22.2  SPD (Surge Current Protection for DB, SDB) «flu Surge Arrester shwsutlaanuluszuu Power
Supply itedlasfiuanudamenasszuu Power Supply wazgunseididnnsatindmelu &u
idlaswnan Current waz Switching Surge TeefiqamaniGmamadiadiuga Surge Current
Arrester class C+D wiia Combine ussqaglundaudendu Gacslndiugunsaifidasmstiasiu

e Power Line Tasanansotlasiunszuadhshiiguadu 8/20 ps. uazluudas Class zasms

Yoeiu C waz D azdavhanuiiudrauau iwamsilasnunisidszansaw amuanasgu DIN

VDE 0675-6-11 Al w3a IEC 61643-1 1 2005-03 Tasganaaaudaes Surge Current i

suadu 8/20 ps. Tessandunesauiidaiala ludlsuna Taaiinaazidsamanaiingail

- auiawes SPD Class B+C
e Rated voltage 50/60 Hz. 230/400 V.
o Max. operating voltage 50/60 Hz. 275 V.
e Protection voltage level <10 kV.
e Response time <25 ns.
o Nominal impulse discharge current at 10/350 us. <40 KA.
e For lightning current equipotential bonding and equipment protection against line-induced
overvoltage
o Max. Permissible line resp. Backup fuse <100 A.

e Base on isolating spark gap technology w3atieuwh
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e Single pole device or multipage

e Protection level IP20

e Mounting 35 mm. DIN-Rail
e 3 Indicator swsuuaeeanruzuas SPD,

msdaaa TiGass Surge Curent Arester sewha L-PE, was N-PE fidhumisuss
Distribution Board (DB) Teadauuvamnulumaluih
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3-2
3-2.1

3-2.11

3-2.12

3-2.1.3

3-2.14

3-2.1.5

3-2.1.6

3-2.1.7

3-2.1.8

3-2.2

3-2.2.1

3-2.2.2

PANEL BOARD, SAFETY SWITCH, CIRCUIT BREAKER BOX
PANEL BOARD

PANEL BOARD nnussazdaufiuuuy PLUG-IN wia BOLT-ON ifiundadnsifindoduan
Tssnwiiuaa CIRCUIT BREAKER Tagiam:

PANEL BOARD diszynszua SHORT CIRCUIT snnn wiaiiisuwindu 25 KAIC Tiilusiia
Audamelulszmalngld udgSudeasdasdanuugnisians CIRCUIT BREAKER, BUS

BAR Timnsefaanuuuanasyaifinauiaazdiiiumsionsla

wuna AMPERE TRIP, AMPERE FRAME, MAIN LUGS w3a MAIN CIRCUIT BREAKER
uaz INTERRUPTING CAPACITY wasudazurssasiiqaanifssazidaadammuamuiuy

wlauwaz LOAD SCHEDULE

a1 PANEL BOARD waz CIRCUIT BREAKER assiaaily STANDARD PRODUCT ann

Isanugude wazwdamuinasguees UL wis NEMA w3a IEC STANDARD w3adiiguwi

LA AIANNINTNNIANINATND waaeeazdaaniinnuas CIRCUIT BREAKER waaszén
ouludssqg

CIRCUIT BREAKER wnduazaaldiigahdu CIRCUIT BREAKER wnndu asdasiad

naneauziinonshiasanu CIRCUIT s q

NAME PLATE wweadinddasvsuanars NAME PLATE, NAME PLATE @asvinaaswsiun

madeaary  duuanuddmuazsulududun  MsunzasneITNEaN IS UULH LW
d0naa

nsfaae lhdeasnuniasra  EXPANSION BOLT dwiwnzaw  wi3adedauu
SUPPORTING fitanzan Tezszaugs 1.80 wias andiudeszauunpaiumsindonasdiunii
nuaaaluwuy

DISCONNECTING SWITCH w3a SAFETY SWITCH

DISCONNECTING SWITCH w3a SAFETY SWITCH dasnanzuaisanasgiu NEMA
wse |EC (Juxiia HEAVY DUTY TYPE
SWITCH  @a9asiWdniuuuu BLADE saruunuu QUICK-MAKE, QUICK-BREAK

< a Yo 4" a v Vv
GREVRRIEDN L‘i/ii.!ﬂ')“/l?ﬂﬂ?fﬂ LAY LD Lﬂmﬂszgmuwm
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3-2.2.3

3-2.24

3-2.2.5

3-2.2.6

3-2.3

3-23.1

3-2.3.2

3-2321

3-23.2.2

3-2.3.23

ENCLOSURE  aumnasgiu  NEMAL, IEC wudusuainusumdn  wuindoudaed
GRAY-BAKED ENAMEL awsul#meluaiasmly wazanu NEMA 3R wuanusdumn
yu GALVANIZED wuindeaudaad GRAY - BAKED ENAMEL swsuldaeuanainis
Tihudszqiladhumin - 3s INTER-LOCK #u SWITCH BLADE Tasanansaiiaseq

Idiiio BLADE ogflusihumis OFF winvlu

2w AMPERE RATING $hunuthansuassiunu PHASE Téiflulumuszyluuuumiaana
e PROTECTING EQUIPMENT #igums

gantmualsid FUSE CLIPS iluuuu SPRING REINFORCED ¢4 FUSE (flusiiaHIGH
RUPTURING CAPACITY (HRC) Tezwwneuas FUSE Twiludwideniuds 3-2.2.4

msdfans  lddeasnunisauszyluwuy  Tesszauanugeanniu 1.80 was feszauuy

a 4 o A a & L] 4 = ° Ya & = s A & 4

poaing  Tunsdivinadeaslifing vadum  Tifaasvundalasunaniuduse 14
= o dQI Y J = [ a 4
andganniiulaideand 1.00 wes eszavuuzasaing

CIRCUIT BREAKER BOX (ENCLOSED CIRCUIT BREAKER)

1s1% MOLDED CASE CIRCUIT BREAKER #ii AMPERE TRIP RATING, d1uau

POLE enwszyluwuuy

ENCLOSURE lulusmusnassiu NEMA, IEC Tasii

NEMA 1, IEC wuan SHEET STEEL WITH GRAY-BAKED ENAMEL FINISH gw5uld

nuianemelueimsni gy

NEMA 3 R, IEC wuann ZINC COATED STEEL WITH GRAY-BAKED ENAMEL FINISH

dSvsulrnudaaameuanarms

msdans hdulumusvueluwuulesdluwuu FLUSH MOUNTING dwiuluaiens was
SURFACE MOUNTED aw3umeauananms Tasgsaniu 1.50 was fessduuuge
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3-3
3-31
3-3.1.1

3-3.1.2

3-3.1.3

3-3.14

3-3.1.5

3-3.1.6

3-3.1.7

3-3.1.8

3-3.1.9

3-3.1.10

3-3.111

ssuunsznaarawsaen (LOW VOLTAGE DISTRIBUTION SYSTEM)

szuuviafasanall (CONDUIT SYSTEM)

winvasaadamunuaas luuuuiluisamunawive Ivazan lumsunlawasyasmiuleda
MINAAINDIDLFIETNG DI LALAINLFNA VTN WY DT UN AR A

wnaradesas smmenmseadulaidlavesiasesmaasililuiiugacle  liiduase
wiawavulwweu 184 IdsanuuuB3lasfinsendiulszuda anuazaanlunsians uas
anumsnumuuuuzasaniin  wdliifluanuduiioraveesgiuiinzdasdamums
WasuudassusaUiin wazdrumsiaae iiasansadansszuuriadasaslildmunzan

v a ddad da &
MIYNAUANONFAINTNINYNTDIUNAAON

v

vesassannuuuildluszuulnihiifivnadurigudnanlidnnh 1/2 in

Huudazszyliifivaddu vesessadilsamzluasunia luiuneasre (FLOOR SLAB)
wacnfnns lunwlavdalugorun 9 wdu deeliszuvunuiy aesldvasesaruyiia

INTERMEDIATE METALLIC CONDUIT (IMC)

Cuudazszyliilusdgau viesssmeeuauliluthmeu wialudmisilildmarsnaunie

T4le ELECTRIC METALLIC TUBING (EMT) 1&

{lldvia EMT fifiownedushgudnaaiu 2" vialwaind 2" Tilduuu IMC

Walilaszylilluadndy msdarasssmadniugunsainsannlauviamiaciie 1A389dns
g ifienuduaziiawlvld FLEXIBLE CONDUIT anuemlidnndy 1 wa ualudiu 3 wa
Wudnganeaualy

v
o

FLEXIBLE CONDUIT asdaatugfianinuinle dregluninunienazuge vwisiilamag

i

mwarasesmedaszlaiildvadge wazazdaclilunaldiduridudnaremelurasrie
wasuudasld  Sadinslawasaudulumunguas NEC. te3aciianldlumsseviasasas
doudluaIsafiatasniy walfufjudnuileswm: avevasasmeunadurgudnas

3" wsamnnnlunsdiaanan lwild CAST-IRON ANGLE BENDS was FITTINGS
Wisaviadesmeiu 2 assluudardie sewine OUTLET, JUNCTION wd3s PULL BOXES

windndudasld JUNCTION BOX wiamaugian tinmniiladmualiluwuy

danaviaasmalaslifiseadaiasiige iaazdariadosaeuvy IMC 1sWld COUPLINGS
w3a FITTINGS siiawndea1d RED LEADw3adaquitndeadans wadwind
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3-3.1.12

3-3.1.13

3-3.1.14

3-3.1.15

3-3.1.16

3-3.1.17

3-3.1.18

3-3.1.19

3-3.1.20

3-3.121

ELECTRICAL CONTINUITY mseadaslvidaraviawdastnaguiuuuudin wazaasnslu
vianulaenalviSauldanau

gavia EMT @28 COUPLING waz CONNECTOR wuu "RAINTIGHT" déwisuszuulnidaly
Wun@en wu ifelusds, wndy, #u TOPPING, sioe AHU, was PUMP, stas CHILLER dhu

PUMP uazdu

%15 EXPANSION COUPLING uaz/w3o EXPANSION FITTING lunrsnaviadesans 3ai
stazenandy 150 wo  waz/vIaviasesasiaru EXPANSION JOINTS #aslassasmas

amsuaz/viavasesmarnnnlasaanikliiidnlaseasaviianlaaany EXPANSION

FITTINGS nnufiadasii BONDING JUMPERS

anulawawiasasae (Teiaasneuanviaideuagluthmeuiisnansalledenla viash
uian laildindraaaunia) inann q azaedldasugian (CONDULET)

novfiavasasaredinuy BOXES @199 waz PANEL BOARD Teald LOCK NUT 2 ¢
w3awnaas BUSHING 15 KNOCK OUT Tnajniviassaans asdesld REDUCING
WASHER iiialalwiidaslniszninedia uazshaas BOXES v1a4 daugheiildldldnulita
68

msaaviasasaannaiialinsiagirdesaii ELECTRICAL CONTINUITY adhed nailiwsz

aaamslgszuunasasaaily GROUND-PATH wasszuulnihuasanes

iuddasanagadiasaunauin madadion FLEXIBLE CONDUIT wasvia FLEXIBLE
CONDUIT wosdi ELECTRICAL CONTINUITY adnilasaann finstiuazdassasmsduu
AU

msthriasesanglududasinviasasmedmensunioninadnies 2 lagsaurie uazviadesld
via HDPE PN6 whiiu msdasadulumasnasg

riasasamannuuudssgndanianialisdiudause nnszesliiiu 10 We wazlaidiu 1 e
a1n BOXES w3a PANEL BOARD  Tesgunsalzeasndu tiavmbhiiiileswmzuaz/v3e

Tag3szalasuayifannismnsgmuanny

FENINMIABEIN waztnasunInviaseaaainuie liragluasunindasgnnsstulviu
TagABummnzanuazlinadamliungsudndunaadi diadi STUB-UPS waimliliuuu
szazviszndng STUB-UPS daslvwadnumsiazaandars STUB-UPS whsaudheuag

OUTLET, JUNCTION w3a PULL BOX Taslinasevsatuse STUB-UPS Tumeviaa

vasasaanidudausguuihmeuasassfionsuazBouuvagluiy SLAB vhadulasneg
authweu wisvissagnuiiu SLAB
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3-3.1.22 dianwaseasdaasa uatwljuidnuaudeluiuvaseasauulils lviedaudiuuesvian
lamundenlimed ENAMEL wanuaiinuazlinthnviamavanvsachindelviiode

3-3.1.23  menasnnilafeasiasasaaisausasuas Tiasagiwmaluau mniivaladu Tiudluviui

Toaggsuindassuiianaumldinennuees

3-3.1.24  T#lgna IMC wsnesdi §lu HAZARDOUS LOCATION
3-3.1.25 vhudamaelurevianesuiuluudazs laud 2995 NORMAL, EMER, ESSENTIAL, UPS

wsanuszuudaas, szuu LIFE SAFETY Téuenvaannnu

3-3.1.26 wwneuaanasassanldazaasiaalidamuinunviinaauadlaiy 40% wasiNunvivhdauas
via (lunsdiziia 3 PHASE, 4 WIRE, GROUND) ualunsdifisralviaaniy 4 du azfanu

nasgumsaaasmelWihdamsulszmelnet w.e. 2565
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in3nil 3-3 uaasinnumegigasesluriesasas
wnemald | Sunumsgsgenasnalwihemsii 4 Tuasasme
(mm?)
15 8 14 |22 |37 - - - - - - - -
2.5 5 10 |15 |25 39 - - - - - - -
4 4 7 11 119 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 |17 271 |34 -
35 1 1 1 3 6 8 14 21 | 27 33
50 - 1 1 1 4 6 10 15 |19 24 138 |-
70 - - 1 1 3 4 7 12 115 18 129 |42
95 - - 1 1 1 3 5 g8 |11 13 121 |30
120 - - - 1 1 2 4 7 19 11 |17 |25
150 - - - 1 1 1 3 5 |7 9 |14 |20
185 - - - 1 1 1 3 4 16 7 |11 |16
240 - - - - 1 1 1 3 |4 5 |18 |12
300 - - - - - 1 1 2 |3 4 |7 |10
400 - - - - - 1 1 1 |2 3 |5 |8
LUy 15 20 |25 |32 40 50 |65 80 |90 100 | 125 | 150
@usi'ﬂan " 13, |17 1Y," |17 |27 2157 |37 |31, |47 |57 |6
ENRERE
el

3-3.2 naasuazgaasald (JUNCTION, OUTLET, PULL BOXES, WIRE WAY)

3-321  Guudaslaimualiifluedragu 19l JUNCTION BOX was RECEPTACLE OUTLET BOX

e 4x4 i Fenadniminsaunuinu uazvinevasasld Fesasagmeluainda 370-

6 wa9 NEC. walsidiunir 11/2" wauiluziia deasrashs GALVANIZED SHEET - STEEL
(GALVANIZED viasghuluwazaruwen) e 1.00 wa. i KNOCK-OUTS 2wa $1uau wee

dunismasuinuazaunasaas BOX dummnzannuvouild (naaslavglvlduiion dums

nansaunlanziale)
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3-3.2.2

3-3.2.3

3-3.24

3-3.2.5

3-3.2.6

3-3.2.7

3-3.2.8

3-1.2.9

3-7.2.10
3-3.2.11

3-3.2.12

3-3.2.13

duuaazlammualiifiusdedu 1wld BOX Swdenune 4" X 4" X 1 1/2" (weziinmuanwvos
dumudaiualuda 1) dwsulanl

Guuaazlammualiiluathedu 1wld BOX dmdsaumne 4" x 2" X 1 1/2"  (uasiiquanwvos
dumudaivualuda 1) SmSuaindluih

dmsuweaindsn Fadaingluihdunumnnluvinadeiy iisuhehuuy ROUGH-IN
uaasuuvaas BOX(ES) wazismsdaaslvimnsuiiminsanuazdmiiiumsiiasyifnay

MIHNN

Vuueazlemviue liluagadu PULL BOXES azdasasaras GALVANIZED STEEL wwna
Taighn 5 imaesdsunessinzasaalwmealunavue weliaini 100 fdedin dechilaas
ansuasaatlifizuananniiviasesaelWgniadasguiniy

PULL BOXES enunnandeluza 9.2.5 Wl#lamwirzlunsdeansluaalumiie vinazi

aunsaldu wiu a3nd CUT-0UT 2184 a1elu PULL BOX dae davausuuuras BOX
o a & a & va a o VA wa

aapaauNeazdaamsdaasmelunazmsiaas BOX ldiensudenlanansanuazeyald

NDU

FLOOR BOX gwmsudanlwih 184 zedeaglunudasld BOX wuufimanzan wasnsgadag

fnsonuinle msaeaaliialuinuleslwehSaunuiu

{ & v

BOXES nanaraiifiansnareuss nialuvsnaniianuzulusiniags nia BOXES %

[ [

Amualiiiluwuuinuhlaszdaudiuniia GALVANIZED CAST IRON fiside (fuviases
aelu) wuunduazlduziy lumstlashldivaiindraansnaaniag

BOXES nnsdasdaasmeluihimeu lustds Tuwanu wdaluiuliiuaman madeny
Sufludesfiasemeusnuumey wis 994 dasldsuanmuiiugevrasicnsuiinvde

anuiinnauuaeaslzaiia GALVANIZED CAST-IRON
Twld RAISED COVER ennenuwmsnzaw

5 KNOCK-OUT #laildnudasiialviGausasmaalnsalzaasindu iammbailasmwz
wiawlaeu BOX elnai

& v = << v < vV Y v 1Y I RS o
BOXES nwmaeazdssgniinasetuieuss laglidasadaviasasanaluiiiudsuimingas
o sl o o &4 & a o & v A o v <
@09 wazgUnsaldunvies wuniaasdanu BOX wu 9 la wminddaieialanzazdaaiu
slanuaiiulauasivnaimnzay

Hiuindassuiiagaulunsdenusuniia i B Wy 194 1d3e iwnznsiaas BOXES
ASREGN
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3-3.2.14 JUNCTION, OUTLET was PULL BOX wnéavsdasdnasluiidsanansadnly dudiums
asndanusuda BOX iwdamaliihmeluldnnuasmendimnnuiliadiiuawd Tosld
favnsznunsziiiaunuauanladnasy

3-32.15 chumisaas BOXES wazgunsafmuiiuaaslunuufudumislosussanauhiu §iud
sasdufiaraulumsdnmneanieauasfiomumsiiasuulamdaininuuuzasanvin
wazuuu ROUGH-IN wasu3imgaegunsalluiircre g Tagazidea wiaausasivua
duvnia BOXES legndas

3-3.2.16 geanuuuuaz/viaiduasiianiiiazildauutasdunisaas BOXES oha 9 aelusaii 1
mmmﬂmmemuﬂaumsmﬂ&yﬁ BOX wisniiuldlaglidauiuediaasliudgsuda

3-3.2.17  nsdass BOX TiseinssSiaghaasuriath vedwaaduzssszuudiueme visdsinza
aula

3-32.18  g5udsdasmd BOX ameuanuazmelunnye waziisamelasswadiiuludil

;U LD MBNYS sviadues BOX | ddwanwel

ii waziisarie

1 | vie-99 ealwihiasund N (§) Taimd M

2 | vie- elwihmasmnidu E (dén) RN )

3 | ie-me medyanuszuudyanaudouwdslnd | FA () GEY M

4 | vie-91 SedyanuszuudeaiazlsemdSen PA (8¢ 1M M

5 | -9 eduanuszuulnsnamisg MATV (&en 1M M

6 | vie-51 seduanuszuulnsimiasie CCTV (G Whidu 1M

7| ie-9 sedyanuszuumuanszqun-asn ACC (& iy M

8 | vie-an sedyanaszuuSanwenig NC (Fen i M

9 | via-9n sedyanmussuuhemasaniy EC (3¢) ihena M

10 | vie-9 sedyanaszuuRMTIN CL (8¢) ihena M

11 | via-sw shedyanaszuu BAS BAS (ddh) ih o)

12 | vie-9n shedyanmszuulnsdnid TEL (&¢n) (@en )

13 | via-sn sedyanmeaniimes ICT (8am) o} M

14 | via-5w shelWihuasaieund LTG (dn) Taim# )

15 | ie-swanalwihusmaiegnidy ELTG (&6 Maey M

16 | vie-swanaluibussaieani@uan Battery BATT (Guen) Maaq TN

17 | vie-swanaluihneashedie LS (& TN M
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3-3.2.19
3-3.2.19.1

3-3.2.19.2

3-3.2.20
3-3.2.20.1

3-3.2.20.2

3-3.2.20.3

3-3.2.21
3-3.221.1

3-3221.2

WIRE WAY

WIRE WAY waz SUPPORT 1dwin vud wazardasdiansmungns vy, nwa. Taed
weiwmandanuminliiaenh 1.20 wn. dwsvrnadnasnn 30 wu. wazvin 1.60 au.
gmsuring 30-50 aw. uazvn 2.00 . dwmsvzine 60 zu. Fuld Tasiimswurausha
wianehUaziiaauila SNAP ON fiaaudsusiwanazsuiininaeiiasi SUPPORT
se3unn 9 szez 1.5 89 2.4 was

WIRE WAY asdaaiiuszuvanysoilasiigunsaisznouiimanzan ldun

COUPLING

BELOW HORIZONTAL OR VERTTCAL
T-JOINT OR CROSSING JOINT
SUPPORT

CABLE TRAY, CABLE LADDER

NQUaIsnIs Msheasuduas wazdruruaa Twldaansivualu NEC CODE,
ARTICLE 318 wazmaanassrunmsiaasuasluih swsuuszmalne U w.a. 2556

flaifidwualiiiluasghedu CABLE TRAY wiaushiasauaz CABLE LADDER#as#h 270
1 &nELECTRO GALVANIZED #u HOT DIP GALVANIZED fiaaaudausenaitaziu
iminanaldailaglidadmlasfamamnlidasnth 1.60 wu. zavdrens (mn 2.00
uu.) uasturasnaazdassaulaglifienuanuawauiialasfuanudsmeiaziaduiu
meada suilasmnmamnmaiacs msndsznaunsanchUansanans

madaiilasdeiu (BONDING) msldsradums dmdunemelni Tesnaiulans
sraesziufmfumsaatiiasdeiunannasdumedaasiu Lilvimsnansuls Faas
SEMINTA U LR Bz 9azaautuaEdin wisdaanaswaszuiaain NEC auss
WusgazasiinnumumMunsLaMaaansTarme  wardassuUSnanszualWihawne
NNMIINNITleaealannny

mseuanalusiaduae

ﬂ' Vv v | d‘ a a ¥ v v =y 4 v v Add‘ L4
WwadasmsdaaelWlugnidulunaduams dasdameusziuniladadadieisnesnsy
] a Y v k4 v a d%’ a1 v 1 Py Y =2 -
duidameazdaligaiuzesduasnudumeuin yafideaedeadnsed 9 whiuie
MI0929091 niathyesnnlane

matduselunadusenlildsgluwnuey  wdesdamanduluiuiunddiue
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3-3.2.213

3-3.2214

3-32.18
3-33.1

3-3.3.2
3-3.3.3
3-3.34

3-3.3.5
3-3.3.6

miee Wil uwuuasd e ulusT NG USRI EIE §INTUNITAAYUIUNUITIN
Wuga 9 Tosudazgaiisrsvaliuaaslasagudlainu 1wy wazasdu (wind)
asudluudasye WMadussanadasinimars 9 ga wu RRR, S5, TTT, NNN

Mnusenaziulelunadumesudszaue wazmsianesalumdusesaaiuliay
NAsPIUEIMIaasme Wihdwmsudsemalne w.a. 2564

aerlilusean (LOW VOLTAGE) wasznnsilazas SHAFT

ANNADINTIN LU
L4 o dQI v = wa = g; L4 o @ Yy n'
damuuaillaszynsaunguisqaantd uazmsdnadldnuduiusaluiuseh

selwdaadlumenauay  wazeaiarunanninasuaalisini 98%

aeldauiuinasgruees u.e.n. 11-2553

salwdasiluwuuaaidss ( SINGLE CONDUCTOR ) fiawiusiuanudisimuanunalilu
LOAD SCHEDULE anudasmuussauluihlisni 750 V.

wnlgaalwdnnhawne 2.5 mm2 enciusrs CONTROL 1w ldanuanumanzay

a1 VOLTAGE DROP =nn MAIN MDB 1d LOAD gavheazdasiien VOLTAGE DROP laiiAu
5%

3-3.4 wiiawasaralu

3-34.1

3-34.2

3-34.3

3-34.4

Togmlulimalnibussiiidnidunasuasiudisauiu POLYVINYL CHLORIDE (PVC)
annsonuussaulnihle 750 Thav waznugamgilalivesndn 70 ssenmaidaann wan.

11-2553

aalnhndznaluaini 6 aneiiadwaes deaslluziiearanasuesdnien

(STRANDED WIRE)

meluihiildsaslurialans u3a WIRE WAY w3a CABLE TRAY (iamzumaasdaus 50
mm? duly) Taevlummualiiduanalwihdnhunude (SINGLE-CORE) e wan.
11-2553

sl iisvualildilsdulasase niadulusre CABLE TRAY 1w ACCESS FLOOR
muuudhunuden  wasdnhmanauny  (MULTI-CORE) daufiumelwihiiiudheau

PVC atharias 2 #u ana wan. 11-2553, NYY-N w3a NYY-GRD ududnséi
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3-345  aaldialdduesasansonsnanseaauntlulszd wu sanldr e5aeansninig
duaziiou wiansdinganauiuraulvldaalnibuiia FLEXIBLE CABLE viwauau PVC
dasrueny wan. 11-2553

3-346  swdumslwihmeluanlasiiiienusaufatugady Touilivasald (INCANDESCENT

LAMP) , HIGH INTENSITY DISCHARGE LAMP flusu Tvldmeniionuanusaugs

3-347  swdumelwilssylildflumedou deazanlunstadsldnuiidasmuaded - saluih
Wuwvudszianaau (Flexible Cable)

- el nSundasasinudanuuinsgiu [EC 60754-1&2 waz IEC 61034-
1&2

- aadnhmaues (Conductor) meluse Wuwuumedsuamuanassiu IEC 60228
Class 5&6

- aansonauussaulwihlaludu 600/1000 Thad

- audruruluuaiia Cross-linked, Thermoset, Elastomeric, Low Smoke Zero
Halogen, snansanugamgiilagegalaiviu 90 asaC ma UL1581 (3u PCW)

- auruduuanifusiia Cross-linked, Thermoset, Elastomeric, Low Smoke Zero
Halogen

3-348  mendaasuusmadanvutulovdaidzesaima dasldaednimasuesiuauiuasadadng
wadaiau fudanwniasgru [EC60502-1 wazdasiiquaniddruanwas (FLAME-

RETARDANT) easnasgu [EC 60332-3 CATEGORY C

3-35 anwazuazriinisiens (TWaessausnasgrumsaensmaliihdawsudssmalneg

U w.a. 2564

3351  welvazdaaiiuduideinasa lawlifinisdadasznitawnsln (PANELBOARD) auds
OUTLET w3asewina OUTLET w3a SWITCH BOARD fauwal msaadase (SPLICING)
dw5u BRANCH CIRCUIT T¥nszvirladaiiiasiluase 9 wazassdadaanizly
JUNCTION w3a OUTLET BOX #agluszuiniianansadnluasia uaz/vwiagoutingld

Taeewniuy

3-352  1lFwmwrzidasrauwuy COMPRESSION, BOLT w3a SCREW TYPE w3a WIRE NUT
whiluihdemeilifiauiy  iademaudidaaiudemlauuiviulszana 50% 3 Hu
fianumnlitasnianumunzasauuas nihdumuildiuaadaadiu VINYL muny
gampfidatiiasldlivaanin 105° C wun 7 MILS. nuusaduluihldlifasndn 600 Thavi
madameiagluiiilienduvialdduazdaslfissustundevaamiulidestu dauiluuesi
Waouguilad  wuldidasowuy TWISTED WIRE SPLICE shadasalviiv 4 @y o

uiaznNcAaay
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3-3.5.3
3-3.54
3-3.55

3-3.5.6

3-3.5.7

3-3.5.8

3-3.5.9

3-3.5.10

wnldmstanslumsdaaalu
Twld LUBRICANT uniianlasumsaysinnismnsuaruulumsavens

daslddiusia (COLOUR-CODING) lumsiduamalulasldina A firera wla B ddn
wazila C dumamiu PHASE (HOT) sivena uaslwldadihamiuans NEUTRAL wasdidien
dwsushs GROUND

aalidauduluvasesmalunivue Teglddidunidulausngliiumeuan

Tvaavanawavrasoes WIRE MARKER #iinaiséwsuare FEEDER 1w PULL BOX s

7 e

anciunalasuayidnnimnaitunsdl 9 W dndlddeanslnluaaugnauniaslaneszuy

ABUANLETAFEUTRENINANDY WazlasumInsIasuuad

mavdsmatansnameluraugnudr g3udeazdasims TEST INSULATION wasanalu
a1 MEGGER Ja@raudruniuzesarsszving PHASE TO PHASE, PHASE TO
NEUTRAL uas PHASE TO GROUND #esnn CIRCUIT @aud PANEL BOARD dsuans
LOAD gagavne wazain MDB @s PANEL BOARD nn 1 e Teggf5uinasdasiuiinawes
msasasauiunnIaigannu 2 4a deuflasiimsdacsgunsainnaiiaenarsns TEST 1
swnuduenasdamaunulunagane

aelwiisuauvaregalu 1 19asfi@ulusre CABLE TRAY w3a LADDER asdaa3as

amuaaumlazu R, S, T, N ¥hamnades PHASE @ennuilungadeniu

3-3.6 aalwihusasnaiianuldl (FIRE RESISTANT CABLE)

3-3.6.1

3-3.6.2

anugasmsmly

Tupaeinomdlng seihlWihazasdaasdnmamwmahluihiiussduaznszualugnne
fund LLasﬁ’aqmﬁﬁwmaMﬂw azdadliiBasunadamsaall  wazaelwazdadlidafiie
Wnaeiuiiaaduduans vieufafivuaznsaufannsialuny HALOGEN wasfinoiauta

dumumsgnluaianaanaesgiu IEC 60332-1, 3, IEC60331, BS6387

anvausavas L

melwriinsouuazfnildazan asdasfidrnldnawasiiiuindamilouds  wiawlum
Wuawunuldmely  waziudisauuuaszildanusndigasaddedins  Mouaudaue
worlilazane laiinnamgiige vieagmelumas malwasdasiizaiidaladaiiu 8 whuas
Safienulavasanaluiy awwiunaliuasiaaiiiuaFonduuen wwdadliudsanmwla
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3-3.6.3

3-3.6.4

3-3.6.5

3-3.6.6

3-3.6.7

3-3.6.8

3-3.6.9

3-3.6.10

3-3.7

WacihlWihmeludaahlnihigamaiige 90°C sdwdaiiissmumnasgu IEC 216 uas
e NI A BN UMSNAFDUMNNNATTIUEINAAN]

snsohlthegndadisdldifuundlunasiamadvnioumnasgu BS 6387 CW.Z.
(lnzazdaadly STANDARD TEST)

- Forvua C figamgii 950° C Wunm 3 Hlug

v

- dadmua W Tisuenusaunigaumgii 650°C Wuna 15 il warwiudndaeih

.

ngamgiidenuiunan 15 wi

k]
v

- dadmue Z sglvdidassansathlnihlaidulnfivacignasziaisnasnuna
nnmeusn gl 950° C Wlunm 15 i

- swldaed RATE VOLTAGE 0.6/1 KV

aelnazdasshumsnagauiuaasi bitdasineaamsaaliay nasgiu

|EC 60332-3

Usinandunzudiaanelugnuenlnilesassiamuanasgu  1EC 61034-2 afuniiiozu
azazanli Usinauwasshulalivasnd 70%

Usinaens HALOGEN ufisiiwuasusanansauaraln azdasasaainars HALOGEN was
liraaudaiidansauilagnl malvazdasil auani@onumnasgu [EC 60754-2
Unausemaaesiagilimmeln  LiheliAeanufoudeluili agillénauiuues
ael wariagiflun/denuanazdasliliamudouiiafianmsunln uazliannnih 8,500

BTU w3a 20 KI/GRAM

MINUMUABMIFANIT  wazaNNUMUdaMslEnszuaiuing el azdamumude
aamgiduilasnnnssuaaniaslan 280°C (Wuna 5 Jwndi winegamgii 250° C 1y

9

nan 1 #5lua

mImuaNAaMN usEnndamelimaril asdaslasumssansumuinaspulsziuaunin

150 9001

gunsalndems  azdasiimanegaunnamiuiieield lagasdafiquantidnuln
wmilaunuag

NMSHAMI

e lnzfionuln idaasluralane ¥t unaNnsed ALY LaLINTINAUNATEU ] M3
% £4 1 o Y a ) Y 1 ] o a v [ £
Izl litiamsihnssualWiranasuaaels nsdldulusnazeassaaamaas
Sazfla STAINLESS ~ msdimivanrsuazszesiswasanaidulumudammuavauinagi
LATIATH
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1. salussiaiionuld (Ml CABLE wazgunsalusznau) ayanalitiisuwhldleslises

iviasaeans

2. szuuliih daseninsaldnulaanuszuulvih 380/220 Thad 3 wla 4 ane 50 Esad
23m s IlThiima

3. NAsPUBNBY ABINEALAZNAFIUMNINIANITIURTUEIEN dadeluil

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. Y8 deelsznauads Seamless copper sheath, magnesium oxide insulant waz Solid
copper conductor

5. mamulil daslaivhliiansnsznezesmli wasliioaiuluiu wieamla
AalsiAa tOXIC waznsafylusausiiiamaslve 9avoanmaruas  Copper sheath
faslaighnr 1080°C dau Magnesium oxide insulant sfaqlaisghndh 2700°C

6. gaumgiimahnu desnugumgiizazinnuidaiiaglads 250°C dwmsumsldau

Tuszuuluiily Tunsdl Emergency  dassnansavhnulugdy 9 ladgamafila

éni 1080°C

7. msmuh  davihnuleagdadiiassnyseiuuuia Ml Cable fuaglui anciu
dudidiu Fitting eha 9 2as MI Cable

8. MINUUBIUTNITNUNNNG  ABINUMUABLNNIEIINNaLlee  Laaldvinlins
mnuduluihidanqamwasly

9. msludihasdu Copper sheath azdasiianudumud ssnsavhmhidudnhadula

10.msfumssunu dasdlasfiumssuniu ilasan Electromagnetic pulses 16d

11, vhae (Termination set) dasusznaudhegunsalshe 4 dedaluil Gland Back
nut, Compression Ring, Gland Body, Brass Pot. Pot Closure. Conductor Sleeve waz
dutssnauduiiiiulimngauduane Ml Cable udazang ieusznaumsly
Wuldaanespuraiudnauasudiuasldnulad
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12. iedesile finsdeuniougiomsion wasiadasiialdouamz wu STRIPPER,
POTTER STRAIGHTENER, CRIMPING flugu uaziaissiialdsummizau q #

iy ueldlumsiaasuaziduans Ml Cable Tviidlulummaspruvesgudo

13. onvumnenszuszasanslnih #tie Ml Suldamuemsenne nWu. vsa

nuln.

3-3.7.1  malWusssaiia Low smoke, Zero Halogen

Farmuaiilidmiuamsnssasinasenussuuliihsmsutuiishnhiul fldhwiuszuu
T ludsnsussgunsalazdasiinuaaiadail

o avUnsaiildusznaumaiduanalvaiu Conduit Box Enclosure Support daanule

500 asegades Wunm 1 ilug

o awmanulWldiialisnt 90 asnwades

o aeadadeatiuziin Low Smoke, Zero halogen easnasgsu BS 7211

. aeeassazagluva IMC wia RSC waziimstanulwau

v o a o a £ v o ' =
azgasmiiumsldmeniiotivdiomanlnanssyria ldssynmu

3-3.7.2 Prevention of Fire Spread
(msilagas SHAFT lulihhuwsnaauazanianuluiissyluuuy)
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 :

3-3.7.2.1  2-hour fire rating.

3-3.7.2.2 Easily removable for future alternation (zrize Composit sheet)
3-3.7.2.3  Simple to install (only basic electrical tools required).

3-3.7.2.4 Low toxicity during installation and under actual fire condition.
3-3.7.2.5 Shock and vibration resistant.

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

3-3.7.2.7 gSunvazdasimsta SHAFT aawissieq fiivensaseihuluuinaisasdaluil ves
Tulh, Wurasee 9, vae AHU Haaa3ass 9 Tasazdavinlidaussalasldiagaude
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3-3.3.6 uazazdaslaviuars CHECKER PLATE w3adaqiiarsnnuazudeuseluuinmi
SansaNaiiule

3-3.8 21935 eI

3-38.1  damwuaml

o lummsgiviamasunaluaffivay ummswiaanud igauadeaginuannuas
wiideldenniilaindad Aaviannzandudu g Suiludasdanszualwiineasindiald
Waenudasadsnnliihamsdaiduiwds yailasnngnndasning vienaiiu
nseunnens q ualunmsuil ssunsesluihaniduehe q Sndudasiiluinlivhouag
Tdmudidmualy wasliihmailzedassenuuuiuiiaslvmansonudaanuiauan
sadfe Tanuudwsemanadiuiivey asamuanutasesodanszudluiihiviadaieas
alanansomeiagauidaaglusouiitu g ldvunisel 1aslwihdandniidandh
293lWThedie

® Mstiuasdmiunasheiialduiidmndemuualuuni nsdinlalassyliluunild
ﬂﬁﬂ’ﬁmuﬁ'aﬁmummmmﬁum

]
o

o Fafmuaildianizszuunseawniy lunsaiigs mJngqagﬁaﬂﬁaqlﬁ%’umimm
ANIaNTUEaUNNMS LTI nau

¢ sllihdmedinlvimsanaseuuasnagauanuniaunnd

o Jafmuatitiaanuiulaiasanseeluihuazliimsvaanisiralwihiuaunsein
Sdudasihnulasganysalluannzgniduuazandne

3-3.8.2  wauwenu

o datmuaiidmiasiwihisifludaddnuldaseiuazdaiiiaslunmegniduesil
- sruualwibhanidu (wsiissyeas LS)
- TTUUFYANUADUIAANE
- szuulihussanegniu
- szuvsameadusutuloniln
- STUUQALAFITINEATUTINT T UUAMUANMINSEEYas IiLazA U
- SPUULATaNgUINUAT SRR UNAS o TG
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i ldasdassiu Toadivanduuazaadu aarniugiuaaas o auianss
unnpua Wlildgueaunia fesnansasuihwin wasusvanle Tealaifinsnganis
GEN

dgulanlwdrunwmilonniivazdacidasdase Gshlle/dale maludaasihdnszynuas
HonsameNwangay  INNITIReaedude Namsudaaen waznieanlududu 9la
d2@In
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3-5.74  vawdnanlv  enuvnveunaneauilulumuinasgiu JIS.S541 vieanasgruvasmsinih
ehumsgudinsdaasaniaulunazaruuen  wnfmvua linudnudssldddmsunudin:g
Tagwmmzlilvivaasanlade

3-5.8 TawlWuseaieanidugas (SELF CONTAIN BATTERY UNIT)

e VOLTAGE : 220 V. AC. 50 Hz

e  BATTERY . SEALED LEAD ACID

e BACK UPTIME . 2Hr.

e  CHARGING TIME . 10 Hr.

e  CHARGING CIRCUIT : Solid State Type Automatic Charge, Trigger
Charge, Full Cut-Off

e  PROTECTION CIRCUIT . Automatic Low Voltage Cut-Off, Short Circuit
Protection with Fuse.

e  INDICATOR LAMP . AC Power On Battery Indicator.

e  ACCESSORIES . TEST SWITCH

3-5.9 Tanlwusaiegnidusiunan dmsuldluiulonila

o  Twuh 220 VAC./50 Hz.

o muanmInsiivuazmelWeannnuuamaiadiuaiug Hrediaanamsldnuresuunins’

o Huuamasune aue 12V,

e ldvasa REMOTE LAMP LED 9 WATT (w3aenwiiagluwuu), 12 VAC dwiuldlutiulawil
o

o  muqumshnulasaaluddasszuu Computer awe 8 Bit Feiivlsizudiies aedalyil

o munsaldsunsumisnadauaies (AUTO-TEST) wienadaudeslann 10 dlad uas
sansaaslsunsulinagaunn 4 ddeanvd wia 8 dlenvi lamuanumang

o sunsomslUsunsustaznarlunmsnagaudiesld 3 szdu e a3eialug, 1 2 Tus uas 1
Flande | dadeimuanalumsnasaudies szuus szBuhaumanmiesly (saszu
¥99LAERIRENA T UL Zﬁbﬂm) wasntuszuuas Reset daies waz3umsalnuh
wuaeas Tuiuilaesaludd dsazneilastumsidonwasuuninss suiiasnanmsaudsu
UanlWdunsdamsnasau

o  Mmusaldsusunalumsminldssuudiasinnumevasnnluanlewnuds 10 wnn
o munsauiinuazusasszaznanmsaseslnueswuaeas (Backup time)
o drldtoviasalwlussunniheu talumsuszudalwanuuaiaadluenunluisuilu

L4 Mansaaenuszuu lameslun wuudunsise
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3-5.10

3-5.10.1

3-5.10.2

3-5.10.3

3-5.10.4

3-5.10.5

3-5.10.6

3-5.10.7

3-5.10.8

3-5.10.9

Mdsdasansldinunh 2 Hila

ssaznmlumssalnl 14 ialug

dmoaudumdnnn 1 uw. wdsudadd Senuamnuuuds 10 ¥

snacedas ne 140 wa. X 81 360 wa. X g9 200 s, wiamuanasyiuguda
SulsziugunsaBidnnseiing 3 9 uuanes 2 1

Twthemeaan, mawiilu (EXIT SIGN)
Wurila SLIMLINE wiandashmeamannudlesguuuulmiiaus

Tnlizh 220 VAC./50 Hz,

Tgwana LED avguana 50,000 #3lus
Tunnznlthainund © sansalSuszauaNuaINmMNNG NS la

Tuamziluvheu : High Efficiency Converter azvihwihfisnalnusegaliiuiaaad uazwann
fazliuasanslamnnmiiousaeiluihinanuln

THFuuaeasuva vane 12 V. aunalaidinn 2.2 AH
muaumsmsaliuazanalnaannnuuawaiaguiug Hefioargmsldnuuaiunns’

WafguauANMIINOUNAY (-

natu Test ladaamanagaumsinnueaessuum auussauaaawua+ anasnas 10.5 VDC.
szuu azngaelnlvivase wasimsmsalnlviuuamsilesdn Tl mmeasuidiazie

A o b o A o oA a4 = & o o ' a
anlamanimlituaeasidandutiiosanmsasdsulandunasnnnagaumsang lWasazag
WUALADS

natlu Reset iiladaanmsanidn Function aastja Test

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

Masdasainalonunn 3 Hilas, szaznarlumsealn 14 #lua

v v g < = = | a o = =
MOUTUANYU PRDUFDEING HANNAINUUIUDY 10 1

3-5.10.10 Suusziugunseiddnnsaiinduruis 5 U uuaimes 21
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3-5.10.11

3-5.10.12

3-5.10.13

3-5.11

3-5.111

3-5.112

3-5.113

3-5.114

3-5.115

3-5.116

3-5.117

3-5.11.8

3-5.11.9

210 1319 60 wa., 812 390 war., g9 220 a.
Tislamaaulnsalumsmunauld

fienenuaialifaanhi 2am. mvua

daruuaszuu CENTRAL BATTERY (swulaulu NIGHTLIGHT)

INPUT VOLTAGE :  SINGLE PHASE 220 VAC+ 15% OR 3-PHASE

AND 1 NEUTRAL 380 VAC.
OUTPUT VOLTAGE : 220 V.ac iiialudhsasnnidurinnu

THuuanaiuvs 2ina 12 V dasynsuiu
THlanunasagaatsamud, vasa LED, waaalnsssue (Incandescent) wazwasasnlsiau

ansadlavazlovasa lnlaluasniilwmnmuund wazasinuniuidislwau laihaiadag
ludhunisa v3aile

msmsalweanuuudivas 2 seme @a BOOST CHARGE waz FLOAT CHARGE #aaatlasiy
Tailwidemez OVER CHARGE wsa UNDER CHARGE

Flw LED waoeanunsanzauntaasnanne

filunagaumsldou 2 Ju

System Test Idnamaumannussazen danatuiilanlgnduesinay daussduuuninsd
anassnnn 180 VDC. szuu~ 2z Reset dhiee wazisumsaludhuuamailusiui Toasaluds
Feazhellastumsidenvasuunead suilswnannmsanen Breaker on namagau

Reset Taenidnmsvinauwaada System Test

uuneaIuNgNdaNrIagyme ssuuiisInsainulalosdaluld uausauuuanaiaed
Tiighnd 175 VDC. Tunsdinsniluaseq srwnsoldda Manual Override «ne szuurasarelu

Tauussaumaa 110 VDC. szuuv azngamsiaulasdud

v v g < P P! 1 a o P=3 =
MOUUUANYU PFDUFDE NG NAMNNUMUUIUDY 10 U
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3-5.11.10 ddamasididnnsaiing (Swiunaaangasisarud) wisdldnnsaiindnnunasiuas (§wmsu
wasaanlaau) flglanslu AC waz DC

3-5.11.11 avgmsldnumnund 107 waszsudsziugunsalddnnssiing 3 U
3-512  qaanvazewzaamase LED uuunaaeanss uiia T8
3-512.1 iheasiunaaa (Driver) LED wuuwaaaase ziia T8 admausnvameluvase LED

3-5.12.2  awstiuvasa LED (Driver), wuuvesanse wila T8 asfiasudnumezdail
fienddsznaudasluih (Power Factor, A ) laiviaand 0.95
maaluvhohwesasas (Input Power, Py,) Taiiu 16 Sad
wastuvaan LED fissanamwlishniiasas 90
Tlanuussauluihe 220 £ 10% Trad 50 wa50d
nuusaduluihnszann (Surges Voltage) Tedanasnasgiu IEC 61000-4-5 w3a masgruau
tgum
fisansuatinsinuaenszudludhzneh (Total Harmonic Distribution of Input Current, THD)
Taiiiu 10%
1995UaeuMIdnNasanuzIBan
fivlarfaumaEnrhaunuuauna (Soft-Start Function)
fimsmuaunszuamannliasiuazimslasdimanszian (Ripple Current) Taidusesaz 15

Ehumsnadaudyanasumuingmuinasgy nan. 1955-2551 viamnasgruduiiiauwh

3-5.12.3  wona LED wuuvaannse siia T8 fiandnwausdail
smaan LED uwuuase wila T8 iflushmnasgu G13
nsUsznavieasiuvasa LED (Driver) wihiuwese LED wuuvasnase wiia T8 azdaq
sansadaniiivasaglagnillaasedas:
fianwahsgegaludnni 2,500 g (vaan 16 Tad)
figwiianuanugnéasaesd (CRI Index) lushniiasas 84
fiaama@ia (Color Temperature) 6500K (anasnasgiu ANSI)
fiyudasaing (Beam Angle) Taishash 165 aqen

FUszansmwmsdasaensinastuwad tadnn 150 awudaiae

U

3-5.124  amFulssiuganasa LED Tushnd 50,000 #lue
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3-6 analil (SWITCH),u%a (RECEPTACLE)

3-6.1 andlnihdmsuusmaiuazdanynaiazaasiaasagmeluy OUTLET BOX whuu

3-6.2 andlihndeasnunuiuumaiuni 3 MBulundecegluuinaudonny fiuieazeaes
WEITIEAZLBEANTANANLHUDIAINTBYNANDUMLHUNIT

3-6.3 winillammvualiidusgwdy dindnnardasivnenunssualnihlivasnd 16A. 250V.
wiafumnanunszudlnliveend LOAD wasuuq fdinduumuaned uasiaaslinzne
ANygAINNUMINaaUinivue

3-6.4 winfilddmualifluagegu Udniiaaediunimniasdamunszualuihldlivasnd 16 A,
250V, duwvuideuldiannauuasnuuy uasdish 3 dwsumeduaunsal Cover plate v
an Polycarbonate, Stainless steel, Aluminum anodize w3aldenaiiszyluwuu Interior design

3-6.5 winiilammualiidusgwdy  Janideasilagnuiuiuwuy DUPLEX evusnasgiugude
3-6.6 wnilamvuailuagedy ﬂé’ﬂﬁuﬁwﬁaﬂé'ﬂﬁaﬂﬁqaﬂmﬁuaﬂmmimmmumuphﬂ@mu

1hatia SIMPLEX éndaniizmnauazaiiadennuda 3-6.4

3-6.7 aunsainsvnaazaaelasu aon.
3-6.8 Wladehumafimwualieei
- WS udmsUNesUn@ Twl#aam
- Wiudmsunasgniiiy Tvldauas
- wnsudmsunas UPS Tilddwaag
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3-7 szuu FIRE ALARM SYSTEM

3-7.1 anuaaams (Summary)

3-7.11  emudasmamly (Summary)
amavsznaunvvillddawisuialiifuluouanudasnismasssuuudanamaslng
(Integrated Life Safety & Fire) Toalwinmuazfansaunsaiian ussnu uasdruisznouiu e

Smnsnuensstiveliszuuamnsafaasuazldnulasdeanysal

3-7.2 uanAnet (Manufacturer)
Saauazgunsaianuadeniuwdadurijuigauaslasummasauiusasnantuiiiendas
arunsaldeuluszuu Protected Premises Protective Signaling (Fire alarm) system, smoke
control system ¢t Taeidaunusmhevasgudasanasaulumsdaaailalissuuaansold

Y 4
nuldadanysol

vsEngnaanazldnuszuuiidaslasumssusasnasgu 1SO 9000 Tvesuiniawniaaiaguas

aunsaimmua liilulumunszyliludamuuaiinhiu

3-721  ng detiedu uazanassru (References)
3-722  waszu (Codes)
- wasgu (Codes — Fire)
Samgunsaiazmsiaasliifulumuanasgudsdaluil
NFPA 70 - 2002 National Electric Code
NFPA 72 - 1999 National Fire Alarm Code
NFPA 92A - 2000 Smoke Control Systems
NFPA 92B - 2000 Smoke Management Systems in Malls, Atria, and Large Areas
NFPA 101- 2000 Life Safety Code
UL 268 - Smoke Detectors for Fire Protective Signaling Systems
UL 268A - Smoke Detectors for Duct 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 (snassrudanaudeusadseaues 2an.)

N e Y Y N By
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3-7.3  wauwumuasaw (System Description)

3-7.3.1  wauwanly (General)

- auam

HSudedasdfivnudaasuazaninsalinussuuudanaundsinalaagraanysal

munguazanesgrunszyliludadivue muduusihessudauazlamainasgiu

UL Listed shunsdosdaiasanensnsaenaulinughdreeail

wuuwaaImsinaamaase As-built Drawing

ailamsldnuuszthgednwmszuu Maintenance and Troubleshooting
ENFTUUNNAYBNHAMINATUTLUY

aanuuuiilussuu Fully — Addressable siansalas Module she 9 dasanansals
aunumsiiuas Class A 1 (nsdiiuaa Class A)

3-732  swazdaanu (Description)
- easdaamly

{3udndasiawsanuazfinasszuu Fire System Fusznaudae

O O d

(I A I I I O

]

geanuauszuy Fire Alarm Control Panel anaiiszylunuy
wesuaaarawdamg LED annunciator enasiiszyluuuu

aunsafussnmadananiiiu Multi-channel ong-way voice communication e
szylunuy

aauaaawaudame Color graphic workstation wag Printer anadiseyluuuu
ganuauszuuszazlna Remote control panel enaiissyluwuy
aunsaiudamaéaiio Manual pull stations anadissylunuy

aunsalasiaduwasluddalud@d Smoke, Heat, Beam smoke, Duct smoke
anudtszylunuy

usanneaunsailuszuuduiwda Waterflow, Valve supervisory eruiiseylu
LLuy

udsannzansailuszuuduiwda Standalone suppression system anaiissylu
wuy

aunsaludameuiauds Audible appliances/ Synchronized visual appliances
anudtszylunuy

muanmssdanaanszueaime Fan shutdown enadiszyluuuu
@awdanuszuu BMS ewiszyluwuu

mugumMsnuszuuaniaeziawdlml sanssyluwuy
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E-3-7/3

3-733  msvhauzasszuu (Operations)
13.3.3.1 sumaumavinnu (Sequence of Operation) Tgan Flow diagram
- Tde{Sudhedasi Flow Chart Taglwaheds Flow Chart waseaizunwndendas Tsawenunasawm

uATUNS W EUBdBNBBNUULIAINTIH tWBYBaYNANBUATUMS wazmninsUTuwd

Fire Alarm Sequence 1a 4 finsznudusinuaesgunsailussuy Tswegluzsuwanuuseg

Sudnee laalufialgdele o wWin@s

CONCEPTUAL FLOW DIAGRAM FOR FIRE COMMAND CENTER

START

NORMAL STAUS

MANUAL STATION DETECTOR OTHER SIGNAL MONITOR DEVICE SYSTEM
FS HSSD TROUBLE
s POWER FASE
PROCESS ANNUCIATOR PANEL DISPLAY ‘

AARMEvENT |
MANUAL STATION ' DETECTOR
N 29 ALARM IN
2 ALARM SAME FIRE ZONE

CHECK & RESET ALARM

N

CHECK & RESET ALARM

DELAY COUNT

—————»| GENERALALARM

’ ACTIVATE SPEAKER & STROBE ‘

|

ELEVATOR : MOVE TO DEFAULT FLOO
PA: START EMER PA SYSTEM

SECURITY : RELEASE DOOR HOLDER
PFFAN : START IN RELATED ZONE
AHU : SHUT DOWN IN RELATED ZONE

SMOKE FAN : START SMOKE FAN

R

LIGHTING : TURN ON LIGHT IN ALL FIRE ESCAPE WAY

EX FAN: SHUT DOWN IN RELATED ZONE

N ALARM REMOVED

Y

RESET

END

MONITORING | - CABLECUT
Y - FCUCLOSE
- SYSTEM TROUBLE

CORRECT TROUBLE

TROUBLE
REMOVED

END

’ MITR ‘ MITR TECHNICAL CONSULTANT

REVISION
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- wewdalwiuazszuudszme (General — Audio)
dafimsudamaudsluinnssuulumemsiannguasainnadudalulia gunsal
wdangsiia gunssiasiadumslvazanilussuudumas IWssuuiny
Gadaluil
[ fidusaandaiiauiigaauguy Fire Control Panel (FACP)

[ uamamamsaifiiamauuaa Color Graphic Workstation

D udesiannuuuas LCD Taausssraazidaauas Zone, Device Type, Device
Location waz Time/Date wasimamsaiiiiatu

[ wamasluaznsasieaiifadulifinwnanuuy Printer

[IwanalW LED uug Remote w3a Local annunciator 6aduilawansduniie
udnuiiiamg

[ fdsadszmeudslulsuiiiomaniadmualasgihie daanuiivssmaal
awawaanMniuilasiuiisramenialneuazsangy (Evacuation message)

[ dayanmuas Strobe udsidauaznszndululauiiiamauiaiwualaagdng
uaz dayanauas StIObE azvgansznsuliiaszuundugannzund

[ Tuiundu qldfusenausadouliiesouniausenisiadaudra (Alert
message)

[ Tudiuitulanililvissmausslianeawasnluanaemsadasiadiuas
NN N

0 Tuvaslasmsanliilszmeudsliglasansluanih azdauasluaselui
angauazliawawasnnnaimsluagenady

(] TuiNunvealoglviuszmauasiangwaan lugenundunlasens wazl
= o lﬂql lﬂ' a Ya d v =Y Vv v lﬂ' Q/ =
wssNAuNuNsamMsURUAMsalduIWaII MG UIWES

[
o YV

[ Tuiuii Corridor Tidiuszmaudalaliindaushaaus i luiiuiivasloiiia
e

[ lumsdssmedaanuanidu Waansadanlsufiazdssmaldddaimslonaz
T ldnsuszmadedungazedn

O Waedanaluiissuu BAS

[ Wszuumunauauranumuiaaly

[ wazsammamamsaiay phonumudldlsunsuli

[ Weaedaanniszgnesanuaztulonil

[ livaauszanuindalumivazaiumn tiallanuiuiiome

9
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- weaudslminngunsalasadueiulugesan (Duct Smoke Activation)

dafimsusamaudsluinngunsafasatueiuludesanliszuuhnudadaluil
[ fidnsaandaiiauiigaugu Fire Control Panel (FACP)
[ uamamgmsaifiamauuas Color Graphic Workstation

[ uaasdannuuuaa LCD Tasudssraazidaauns Zone, Device Type, Device
Location waz Time/Date sasimamaniiiiiazu

[ wamasiuaznsasdeaiifaruliinwnenuuy Printer
[ waaalw LED uug Remote wa Local annunciator daduiitauaasdiuviia

USOUNAALWG
[ Tvdedauanalunszuu BAS
[ dlvszuudSuameangarau

[ wazmaumamamsaldu inumuilalusunsuld

- dyapawdsaameznmszuuauwas (Supervisory Operation)
Wafimsusuanmenaissuudumaddissuuhnudaaelui
[ fiudeennadudouiigaiuau Fire Control Panel (FACP)
[ waaamamsaiidamguuas Color Graphic Workstation

[ uaasdaauuuan LCD Taaudssaazidaauas Zone, Device Type, Device
Location waz Time/Date sasimamasniiiiiatu

] magmsaiuazneazsidaaiiiedulvidnwnenuuu Printer

[ waaalw LED uug Remote wa Local annunciator daduiitauaasdiuniia
uinadiiawmg

- danaussanmzszuudadas (Trouble Operation)
defimsudamgameszuudadaslissuuinanuddeluil
[ fidevenadudauiigauauy Fire Control Panel (FACP)
[ uamamgmsaifiamauuas Color Graphic Workstation

[ waasdaanuuuas LCD Tasudssaazidaauns Zone, Device Type, Device
Location waz Time/Date wasmamsniiiiiatu

] mamsniuazeasidaaniieuldfiswnenuuy Printer

[

- dyapaudsanmzmaaumly (Monitor Operation)
wadmsuasanmemsianum llissuumnaueses LU

[ fidesanndadiouiigaugu Fire Control Panel (FACP)
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[ uanavgmsaiiidewmauua Color Graphic Workstation

[ uaasdaauuuan LCD Taaudssaazidaauas Zone, Device Type, Device
Location wax Time/Date naamamsaifiiiazu

) wmamsaluasneazdaaiieauldinwsenuuy Printer

[ waaald LED uug Remote w3a Local annunciator dazuileuaaadiuniis
uinuiiiame

- Graphic Workstation
msvinuwes Graphic Workstation
[ uaesneazidsauazdumisasgunsaifitiame Tasuaasdsmsidsuduy
spuaiiafnninadiiiome uaransoudasneazideadu lasdalula

[ ] ' a 7
UUTDNNLVIdDDN 3 PNUDNADNDULODT

[ msuaasu3naiiamgaansa Z0om Down asluneszidaadesuasiuiii
iaale

[ uaasdduaztiufinuasgldnuuuresiiviald

[ snsadengtiuiinissiduaumamsaifiiegudaunaale

[ snsotiufinmamsaitanuansiunaiglénuldnssililuashomatite
avadaulamena

(] @rwnsaudesisaruanin: Maintenance waz Sensitivity was Fire Alarm
Component

[ fidawdawd Color Graphic Workstation Tunsdifisiwmariatia

3-7.34  dwsznavaasszuu (System Configuration)

- dhudssnaumll (General)
szuumudatvuaiidasninsadadanssuhegmuaulugaiuay wuu direct
wired, multi-priority peer to peer network uaazgarugaluszuu network asnse
Ussinawauasinuldwihdmuaudulussuulimansndeudaduld
aunsafluszuuiiauaasgnaanuuuiniiieldanadumaliildse ) aanse
uwsanwswgiiaglueas muaumainnuzeszuuluaIMALazTEUUY 9
Rt as Lﬁ'amuqmi'uam ToslWdahdyanauduvauwdslvniianuday

sueuusn (highest priority)

- uwassalv (Power Supply — Audio)
uwnasalWiflussuulidlnasas Tunsdiffimaliimdndy undeelndas
ansaadulUlFlwannWihwanluldlwdsasuuamaineionlildlossaluda

‘r MITR ‘ MITR TECHNICAL CONSULTANT REVISION ...
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nauuamsiaassnsnsadalnlamnu 24 mlawasindvazuu 15 niluaus
WIUWATNTEUY TEUUAAIaN5080Ussuuanaifulaloadnluld uay
ansaUsunszuasalsylaraamugumgiivesuunnas

- snudaswa (Display)
FDUIAIHAVUGAUANE TN AT DA NN NIALATEITA LU AL BT Y
Tosditunadauaudarnuld 1 lu 4 annslagliilvduou waziidunasiu
easduaiinld

- 2usisuawana (Initiating Device Circuits)
wsBNFyauldsesiuaunsainsindudaluds wasaUnsaludvngeieiie
aunseldasinnuszuuauwds Titduaauuu Class A (Style A or B)

- asasudama (Notification Appliance Circuits)
'N%u,ﬁ“fqﬁ'iyiyﬂmiﬂz?'saq%’Uqﬂﬂsiﬁuﬁ'ﬁﬁgmwmﬁy’qLﬁmuama\‘\ Tiduaeuuu Class
B (Style Y) Toasassudaanalavua 2 amps @ 24vdc wsa 50 watts @ 25V,
35 watts @ 70V.

- 2sasenadnana (Signaling Line Circuits)
WaseedyanldTesiussningmuan wasuranaaranwdeludluszuu 19
wuansuwuy Class A (Style 7) Toeldmaussinnnasuaswia Fiber optic anad
szylunuu sendngmuauuazaunsel module TWidusnawuu Class A (Style 6
or 7) aassedaanaudssemagnidussning muauuaziaismades i

wuseuuu Class A (Style 6)

- msdussluszuy (Network Wiring)
szuumudarvuaiidasninsadadanssuhegmuaulugaiuay wuu direct
wired multi-priority peer-to-peer network usazgaiuaaluszuu NEtwork shanse
Uszanauauasinnuldudhdauauduluszuulisnsadendadulduay
sansamuaulaageugule 97 lalu network
madumeaduwuy Class A Tasiluszuuditymeansnavisaedon szuuas
Famaziuaaniitaliszuuiimdemansaldnuldmulng Tasudazgauauly
nqutu fidemsiulaginsmunuiuldmang

- geuaw (Network Nodes)
gauanuaazgnszylunemslsznavilagnipadalsznaulue
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1 Yunauazasudawa LCD drgnwsuina 168 dranws
[ uwasdalwihwanuazlnihdises

[ 29935019793 U

L] wasUssmadanaudes

[] 299508910

] reasdedanaluszuudu ainendas
3-74 mstvpaaysia (Submittal)

3-7.4.1 Tasams (Project)
v v v 2 2 oo LAY ' o a & &
HihandesweiuenasivesayNdidnaunsaidagiinnsudiiiumsdize lag
ool vy g - = & v °
gunsainezlddaadulumunssyluneazidaadsenavuuuil uazliiuanasinau
nasuazdnnuIn 3 gauasiurasyiifanmiiiussaznmad sy 30 Tunau
MLiuMIaze

v ] ]
S Yo Vv = [ |

1 vV cl’ Yy L4 c‘l
wuunaasnildlvifiszyzedsudn fieg Tuiudlawuuwasindaiud by
anansgunsnl
d‘d‘ < cl’d d‘ v '3 v v
- nmsnauduenansndssytvazasgunsainnmiuuenars uasdsznauais
NeasBeamumnaiia Juvsaznaanmanssylunemslsnauwuy
LUUNBETIN
Vo v 4 Y 13 q' Y v U2l ° ~a 1 v d' Y <
H3uandasiaiuuunasldneaiweaydfnaudiiiunisneaii laawvunldiu
UsznaumsaaNlaaaail
- wuumsteuaelugauan
- wuu riser diagram
- madusglusimsudazdusiunsdiunisgunsel 2inevaviasnduas 3aWn
8 WNAEY NUIULBLIHFFUBNEEN LT
- TgaiduamsldanuYeesTu
a'd‘ 913
- semsgunsainldmssuy
- anaslususasdsznaumstiveasyifgunsal Munudmiheszuudsuiiuuien
nlasnasguganaziihmihnussnilasumssvsvannlssnueude lususes
= vV Al d‘ dgl
msausnluduamjuilalulasenisil
- MmNy UsznauaieendIsmaIuYaIssuuail
- Manuzinaurase
- AMANUINAUUNA DI
- vnegunsalundyanaluudaziens
- mnenasaudlElnannunaselnlussuu
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3-7.4.2 dawauaru (Close Out)

nassdamaunuliesandiuau 2 ga lasdsznauae

- giiamsldnussuu NeasiBaagunaniitld msdacsgunsel Huvaenssau iy
PNINEBINS

- wuuAaaaie styiuviagUnsel wansdurems 1ne nuwsssHaanld
waiidumieesaUnsaliissydmumisdldnunsnmaanaiuildaaly

- uuudidudewauaudu Computer file

- Tdsunsupasssuuiiaansauysoiudluwsdu disk dwwn hard copy wasswariu
Mlaviaie

- down3ewie feg waslnsdwiuesiunuhmheidadald

3-75 mssuilsziuammw (Quality Assurance)
3-751  msSusewwssgSude (Qualification of Contractor)

- m3susasasysudeszuy Fire- Security- Access Control

suindasiyaainsiiduimnsuaziinnuaansafazuimsinnslasenis

eeeXe

Y o =Y J cl’ v = v v d' Cx v a v
ninaliadulduazanysalonideans laefidimihnvesdiunugudaly
AUULIILAZIINASIVFDUSEUUNLASUNSAAAIULED 5INNIaDN LUSUITPITEUUN

a

AAAI

3-7.6 mssudseau (Warranty and Maintenance)
3-76.1  msSudsznu (Warranty)

Fiuddasiulssiussuuiiunm 2 Bunniudwavnu (dlidssyduodedu) wosdpsd
danlusudssiuannuidnaunuimhegndndsznavluenasdimaunuais usEnaunuy
Simhelulssmadasiizumasadaiivisnudonui lilnannlassniseglusaii 100 Alawas
waranansodsgunsaiaslvanidasldlumadenususzuuldly 24 9l

3-1.7 msilnausw (Training)

vsEmaunusmheaaunseunsinausylinudmhiveghiniuosiagniay 8 5l
Inennsittinausumisezlasuilnnisausuangude

s d’d t4 ¥ Yt = o L d’
eazBganinavsuuannamslinuszuuual linegszdsamathpsnmssuumsiszyly
NFPA 72 wiaenuigudauuziin

3-1.8 Taquazaunsal (Products)
3-78.1  wiasdmsi

- UsHmgnaaludiuierdesiutuneusanuuy wae wazdmiheaunsainlgluszuuiidas
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lasumssussanasgruammw 150 9000

- Saqaunsalildliilundadudiiderdunonue garuguuazalnsailsznaumisasgn
aanuuuaNiilalfamessuuil

- gmuauuazgunsailsznaumsazudalasuitmidmiuuasldfummadauiiiefududs
msldnuldadsauysal szuvitlémeludasmuaillviBussuu microprocessor-hased
direct wired, multi-priority peer-to-peer networked system Ta s ud =g unsal Smoke

detectors, heat detectors manual station AGasslifulumudamuuadadaluil
3-7.8.2 Jaqaunsal (Panel Components & Functions)
anudasmamll (General)

- anudasmsmly (General- Fire alarm)
garuquidiuszuu multi-processor based networked system #igneanuuuaniiieldfuszuy
wSamaundalndl Taaliilulumaiidmualudadmuamiy
gaunuisznauldagunsal hardware uas software ivelwszuumansavauldaga
auysal garuaudasgnaanuuuiiialdnunnguianadsnuislunswaundu
Tusunsu ivalildszuu Integrate life safety system fiawysol
ganuauiiaumniahaiaadsdaluil
[ sas5ugunsalnsaduuazudamale 2500 analog addressable points

[ sae5uszuu network Teadaanlansszuu 64 g0 Taatusiunigauauuasguanisus

[ smnsaiuiinigmsallaae 1740 chronological events

gauaulussuu network fauaaiRadeiaadasaluil

[ annseiloulisunsumslfnunnieiasasninmesasluszuuiigauaula 9 fld
[ fwuadumiswasaunsal module e electronic address

0 lFnuainsomugumslinuldnimsdsnuuasianina

[ fidsadaudreziuuuiiaansalusunsuliuandnfussniadamaszannda qda
alarm, supervisory, trouble waz monitor conditions

[ fdunaarugunisinaudis quugaluax @s reset, alarm silence, panel silence, drill
switch, previous message switch, next message switch waz details switch

[ sansansnudayadnze lussuulansuuasvdainisnanumaiaIsein
[ snansaiglFnudsundasdayanugiulamy Ju-nm siaiu Junge sun3aasy
Y audayalseifmamsniau

[ dlidmhanulugluuumamesauszuulammziimihiindmuald
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[ gauguazdassassumamhaulanssanaiwihuvasiglwwanau Togldunasialu
dsaunulaganludld szuudesinasnsnliuuanasiulasanlusialiauvasanelu
nannauduganzund

mslganu (Operator’s Interface)

- msudemauazudsaryana (Annunciation- Audio)

ssuvAzdasgneanuuuiasasiudyanamsusungnngunsaiuazsasiiaansly
p1msnNneIasau qldde vaealdilduaasuduvansalifaduuanay
Uszianzeamamssiuasuaastannutaau afigmsal Alarm, uas Supervisory
uaFean NN

¢ annunciator faaantiGeeiasdadaluil:

usauaasrauina (LED Mimic panel) Iduuuitlésumsaysidangian uwshan
Faq Anodized Aluminum wazdiadeassuumisaadumisissyluwuy druuea
LED drivers T flugunsaluaaainlsenugudn wazlasunissusasarn UL listed
uannilliiaisinashevasalinsedldluamaadiiiiisdudninnuad
wae 25% wasnsszuy

wnashedyanandes (Audio)
szuudasdmnsadsdyanadaeladadannuusemadnuas Multi-channel é-e
melunasuaswdaane Fiber-optic Faanuilssmeamansodaliarmihanumsdes
wuudnana wasdszmalulzuiigndivualinuTusunsy ssuudassasiums
nsrngYasguraInedyanamuwuula
s:uuﬂssmﬂﬂsznauﬁaaaﬁwﬁmuqumiﬁwmﬁqﬁ

1 All Call 1iladsdaanassmennla

[J Page to Evacuation Area 1 advdayaraissmaanandmsulauiidoenis
AW

[] Page to Alert Area 1 iladsdaanalssmaliluuiivdaniaunion

[] Page to Balance Building 1#itedsdayanalssmealudsloudlalilsuananuas
LOIINNWI DN

(] Page by Phone 1#iledsdaanmsemealassudannamnedasnsdwidumas

weaenadyanaudes Tiesavaweveunsaenadyans 20 wio 40 wsa 95 Tad

aalzumuduuzthaasgnan wazsansafiiiodesdyana 3-3-3, 1kHZ walaly

nsfifissuudandadugauaulilddn 19vseeaidaciinisiasiunisdnies

Fuanadeildausadenlasio 25 wsa 70 VIS Tidaniouunsaeedo
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drsavadtiaesuu 1 wes Toaa s 0yOUUNULKNYENSLFENYan Lo Laa s 6 LU 6
Tunstiunavan vy

wnasselw (Power Supply)

uvasdrelwifuszuulu 24 VDC output circuits Tunsaiimalufamdndu
unadshgldassnansaasululfluannlndsasiiodonlildlossaluda
udshelwdasiimsnnadauanizaeiies uasudsanmaasemsitagaqled
wua@asdInargnaadauanslasunsuvasigln Tunsdidimnussduluaes
wuaassniuluvdafimsUaniiuuaineiaan ssutasdosainiodalazauuninnd
Auldlossaluid wozaansosauszgaudnlamely 48 Mlwmnevauuainaiiie
e lvigegaazelnlawu 3 au.
stuudasgnasnuuudulumudadmualunasgiu NFPA 72 uazanalwiisrsl
ssuuliidulurialudiy lunsdifvaneastuiiudnliuaasihe [FIRE ALARM
CIRCUIT CONTROL] ifiugaiausmeduns

srea7u (Reports)

v oo v v o o o
SEUUABNENINIauanINazanramsaintuiinlilaieaa nasdauuasingsnmssuy
Togdanuaaslansuuas LCD viawdasiinn
szuuiisnansaudaamvgmsainiulilateetaiios 1740 gl

szuusansauanas firmware revision listings 1évsszuvaasgauaudlaguilsildd
dadauiulu network

wiansvind (System Printer)

wansfiniiiluadia 24-pin, dot matrix printer sasmswiavasaias 300 dadnws
do3unit n1sdadananisadanlaneuuy serial wia parallel communications
protocol anaruesmsdendasaus 300 § 9600 Baud senuiifamasudasiy
o uardpANNTBLG M IBITAGH

3-7.8.3  Graphic Command Workstation
anuaasmsgaauay Fire- Alarm System

- enwdasmsnald (General)
OMIUANLAIBIABNNAABSAAaluBImuANTINMNNszy Uk Ussnaumeiniainauiimasae
LENLNBUIMNTEUUTNYNG WAzl ANENTATNNNTOINNUAIUANLLLFMNNAMNTENTUTENDULUUANH

1 s uwas v
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MIAULNE
MSHNUDBIUNAULNDY
marhaussuumuauaiull

msdssmeadyanuanidiy

N I I R I A B

annzzaaaIasmiialWihdrses

- Color Graphic Workstation

Graphical command workstation szuaastaanuuasiauinaiiamamediuandaiu
muﬂszmmmﬁmmwmﬁtﬁﬂmq TosuwaadaUsznaulumedaudadiubu qie Menu
wqnisaliiia (System event views, System event display) awaunseiiusavanie
as2adu (Graphical diagram display, Event video) faanusieazidaaiiada (Detailed
event message/instructions) Use3@wmanisaiiuudinly (User event log) aunsel
panfinneinldaswiaamasnilunanimasivadalalulszne dauandaomias
aa Intel Core i7 Gen9, 4.8GHz, RAM 2GB, SSD 1T8B, 20" LED Monitor
Tusunsu@lF@ussuu multitasking type #el#eruuu 64-hit operating system zfu
Windows 10 Pro w3a Enterprise geanansarnundanduldvars qnu msldnuuas
Graphic Workstationsaswiluaasanansautaiiu 4 dasuaszudasnans 4 dacldiilaiia
wamsoiiu fa

[ dosuaninsazidoasaamgmssiiiodotszan no uasiiduandefuudas

g5l

[ doeuaaunuENUINMNAAIALAZLEANTDUMBTULENMINANHULBANITIT
e
[ gasdmsuligldnuammsaiiaideanunsnuimidnaacsunanumansal
= va o v = v [
waziivszianulianansaBanglameanas

Graphical workstation fianaaunsamivauszuulanarsszuy laglidniudas
siworkstation wanata3asiiiamuauudazszuUasl
msAuaNMsThOuasszuuwalng de

v v
D [ 34 sl a =K = q.l

MNINTONATUNTIVHAM INNANYY Ny oL Fed yaMuIene luaImTHasUa
szuulvinaugannisund

[ aansadsnuniavgaianu ldnunialildonuiiasnlugunsaivieluud
AoIMIla

[ amnsanenuanmzluszuy mmsasaduiinelizesgunsaiidasmsle

[ iafameaziidsedyanaudadaunieiasnaniuassmuludidss WAV fag
U vV
M3
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3-7.8.4  aunsai (Field Mounted System Compaonents)
aunsalnvaaduwdalwad (Fire Initiating Devices)

- aunsalnsaaduadu (Smoke Detectors)

aunsalnTTUATHULUUIEYR UK

Intelligent Addressable/Analog Smoke- General
aunselasraduaTunvuszydmuniaiiugiia Microprocessor base lsiaysialsls
wuufwmuadumses Iotary switch vw3a dip switch
massananuhlumsanadulinssihuulisunsy Tassamld 5 ssduuazdvmn
faamseaan Pre-alarm ansadselaudazszau qaz 5%
gunsalansaduauazgaaalasiIaudisunuarluannsdagiulea
uanniidsaansansmszau maintenance alert ansgunsainsraduaiuldaaud
75%-100%

ssuuaansawldsugunsaiasaiuldleslidaslusunsulua gunsaliidadauny

¢ a 9 ' i a ao '
q‘IJﬂimLﬂuﬂggﬂﬂauﬂ’]ﬂjwﬂ’nﬂuﬂm’]LLViuquunlLl'iSUU

e aunsainvaduadu Smoke Detector-Photoelectric Smoke Detector
dlugunssiiasiniuaiulasordamsssiaunasduasssnindifunasdds
(light-scattering optical sensor) l@§usnasgiu UL268 sedumsmanuiiusedu
8.5-33 VDC nszusuaizSTANDBY 70pA vauz ALARM nszualsitiub0 mA ¢n
msasaadudi 2.85%, +0.37%, -1.00% i LED nszwSuuaasaninznsiey
aunsslamaduaiuduuuy nyudaauugiuded Terminal wuuangdmiuwd
GREGATRTRR

o aunsalasaiuaiunuuduseszazlna (Beam Smoke Detector)
aUnsalnTaduafunuudumszeslnalidacsmudmunisissylunuy gunselil
Usznaulumegesu-sidyann uasunuazviay Reflector Taadaszazvislanaue
15-160 Wa w3a 160-300 Waarwanuvaizauduiaaas funuy
microprocessor control wasfiaqas automatic gain control v e U3uAmaaaIIN
antsnzasmhiaudiilasnnduazans

* aunsainvaduaduluviaas (Duct Detector Housing)
Duct Smoke Detector ifluuuu 2-Wire draruquiiundasldiniasduauuuy
PCB mounted Photoelectric Detector amisasaasu smoke sensitivity 7 0.79%-
2.46% obscuration/ft. awurawnd 100 ft./min -4,000 ft./min fansiizasas
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nauviareadiuavaiaathax & Sampling Tube Wluvasnamwzinanias i
Swddmsuaalnszuuusueamea HVAC siviaaall LED on Board wanedeayano
widsludl Fyananadadas uazanisn aunsal Duct Smoke Detector snanse
nagaugUnsallalas Magnetic Activated Test Switch

- aunselasaaduanwseu (Heat Detectors)
e aunsainsnnduanaiau Heat Detector
Combination Type Heat Detector
Hhuiiedineiou 2 dnvazda vnwdesanmaiinzasgaumgiiiu 15°F
(9°C)dounii (Rate of Rise Temperature)ifiuwuy self-restoring waziiianamgi
gy 135°F (57°C) (Fixed Temperature) ¥ wuwwu non-restorable 1#anu
asauaauiuiilalitasnh 232 mauwasviassazvine 50na(15.2uwas) 165y
wnasgu UL madiaaslivudaauuguwaddn
Fixed Temperature Heat Detectors
vnnudlegamaiigadu 135°F (57°C) w3a 200°F (93°C) IN KITCHEN AREA
GEN AND FIRE PUMP anudiusingluwuy non-restorable 1dnuasounquiiuiild
laivasni 232 msrawasnsaszezie H0Wa(15.2wmas)ld5uanasgu UL ms
aﬂé?ﬂﬁm\;uﬁaﬂuugmwmaan

- Telephone Jack
Huriiadansuwuy SEMI-FLUSH MOUNTED 1#8w5udadanu FIRE ALARM
CONTROL PANEL wazaneluitlsumna 1.5 MM2, TIEV FRC

- Telephone Handset 1 aa3anduau 3 o dmiudadedaarsiu REMOTE
TELEPHON JACK ifiacisanuqade  Tuavens Tasutadulsumanuumsidaumes

yaslnsanviiinnu REMOTE TELEPHONE JACK analouene 9 asvlviiiaduana
e wazideszusi COMMAND PANEL ms@adadaansmalnsdwsifluwuu 2 WAY

COMMUNICATION

- aunsaludamadaeiia (Manual Stations)

o aunsaludamasaiia Manual Pull Station
\Wuwuu Double Action Ta5usnasgiu UL (teuazeswifnngasnuuy)

- aunsaiusdadayana (Notification Appliances)
o (Low Profile Speaker- Wall Mount)

s lwalwldziia Low profile faasuumiis Fadagalaitiu 1”7 anniueiis
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Usznaudlsaindidouiiiadenssduidesiidasnisia 2W(90dBA),

1W(87dBA), 1/2W(84dBA), 1/4W(81dBA) #iszaz 10 Wa lduasgu UL-
464

ssuidaiiasin imansadunaldiilaliathasauas aunsalifainsafadaldun
nassdaanzung 47x2 1/8”

o (Low Profile Speaker- Ceiling Mount)
Srlwelildwiia Low profile Gadauuthmenu Sanwgeliiu 17 awndtuwan
Usznaudlsaindidouiiiadenssduidesiidasnisda 2W(90dBA),

1W(87dBA), 1/2W(84dBA), 1/4W(81dBA) #isze: 10 Wa lduasgiu UL-
464
seduidmiiasanlimansadunaldiilaliathasauas aunsalifaminsafadaldun
nassdaanzung 47x2 1/8”

- Strobe (Ceiling Type)
Strobe (fluniia 24Vdc Listed Strobe wannvsnszarewaswas Light Distribution
Wuuwuu Full Light Technology wune 15/30/75/95 ¢d. draseuiiluiag
Textured UV Stabilized, Color Impregnated Engineered Plastic g nsaild 5y
wnasgu UL1971

- (Speaker-Strohe)
o (Low Profile Speaker- Strobe Wall Mount)

s lwalwldwiia Low profile daasuuwiis Fadagalaitiu 17 aandumiis
Usznauarsaindideouiiiadanszauidasiidasnisaa 2W(90dBA),

1W(87dBA), 1/2W(84dBA), 1/4W(81dBA) #isze: 10 Wa lduasgiu UL-
464

Fuanausnssniuamsadeudindidenszauanuaievasuslaae 15,
30cd, 75¢d, 110cd seduidsuazanuahefiose3amnsadunaldiiatash
asauas gunsaliianansndianalduundasdamenina 4”2 1/8”

o (Low Profile Speaker- Strobe Ceiling Mount)

slwalwlawiia Low profile dadeuuthwany fianugelaihiu 17 sniuway
Usznaudlsaindidouiiadenseduidasiidaanisia 2W(90dBA),
1W(87dBA), 1/2W(81dBA), 1/4W(81dBA) #iszex 10 Wa lduasgiu UL-
464

Foyanauaenszniuannsadsudindidanssduanuaieeeuasldda 150,
30cd, 75¢d, 95¢d szduidaauazanuaeiiad 3aansadanaladialanh
asauas gunsaliianansadianslduundasdamenina 472 1/8”
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- aunsalSu-dedayana (Intelligent Input & Output Devices)
e (Input Module)
Taawnsawgunsal Input Module 1#esudaanamnaunsainsnadu aunsaiud
wadeialuszuy Tasvnaumuilusunsaly fl led uaasmanauzeduged
Wenuazdua

o (Signal Module)
Tdatasewgunsal Signal Module wuureasdyarauseng 12935 zuna
24Vdc@ 2 amps wiadayanaudesmue 25 Vims@ 50 watts wia 70 Vrms@ 35
watts Toevhanumuilusunsuld @l led waasmsinuseslugadideiuasd
X

o (Control Relay Module)
Tvdeasanaunsel Control Relay Module wuuwihausia Form C awne 24Vdc@
2 amps e dsdyanamihdudaluauauszuunianunsaiduluszuu Tos
naumaitusunsuld Tl led uaaemahnusaslugadidenuazduas

e (Isolator Module)
Tisawn3angunsal Isolator Module iiauanisasdaanaiissdaraseanain
szuu lvszuuilmdadeasddnuldmaning #lw led uansmemnuzedlugad
den fsnnulidesnhitssymuinasyu am,

3-1.9 msnagauuazausy (Execution)
3-79.1  msdassszuu (Installation)

- msdasaszuu (Installation)
Frudadasiimnsuazyannsiifivszaumseiuazanansouimslasamsliiuluay
anudasmyzaslasamsld Tasfidmbhiidunudmbesesiinguaasinlumsimue
eaziden Jawdeuanas amadauasadaustuy e lildaamwuasssuuilldnu
Iaaenaanysal

3-7.10  msdeweuaru (Field Quality Control)
3-7.10.1 msnasauszuu (Test & Inspection)
o madumsniTzuUGsimIedauMETINanaudendas UL asilauasgUnsalilaly
msnadauiihmhiizasgFumindad
o mnagauszuulifiyamnsuasfhdehulumanagey e lilfullmadamuaiiszyli
Tunsdifinamanagaudalildmudadmuaidasmslidahdsliauysel Tduiiuns

1y & J v <) PN [ A o @ CANEY
‘Vlﬂﬂi’]‘ljsl‘i/i&lE]ﬂﬂiﬁ‘ﬂuﬂ'ﬂ%]::lﬂNaLﬂ‘u‘V]ﬂi’)Ni‘Uf\ﬂﬂQ'J']‘NQM?EW]')LL‘YIH%I'NQ?Q
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o manadavuszuvluaisgaralviiyaainsiidudiununismihizaddsenugudnsialy
manedau tialiidulumadasmuaiszyld

o dvual¥iawiauanasiusasmamsnadausasssuunigunsel SaquazTusunsy  Tdona
nasgIULaztamrLaNNMUNUENES PNTBuiuhssuuainoldnuldasheauysal

o JSuhndasihmsiinausudmihitsashiaguias 8 Mludlasyamnsildsumsausy
Togassnnlssnugudo TWiaasmsldnussuuuasisingsnmauduiidhla s
aliamsldnuuazmsingeinm e
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3-8 swuueiasieliihdadias (UPS) (DATA CENTER)

3-8.1

3-8.1.1

3-8.1.11

3-8.1.12

3-8.1.1.3

3-8.1.2.

3-8.1.2.1
3-8.1.2.2
3-8.1.2.3
3-8.1.24
3-8.1.2.5
3-8.1.2.6
3-8.1.2.7
3-8.1.2.8

3-8.1.3

3-8.131

3-8.1.3.2

v o = - ' o 1A
ﬂaﬂ’l“u@s’lﬂaglaﬂfﬂLﬂiaﬂ“-\)’]ﬂﬂsguﬂlww’]ﬁaluaﬂ

Uninterruptible Power Supply (UPS)
Fatmuanll

wsnshenszudlndhdaiiios (UPS) Suwnalaidasnhitdmualuwuy # Output Power
Factor 0.99 w3adinh Taawa3as UPS dasiiluuuyu On-Line Double Conversion (VFI) an
wnasgu [EC62040-3

wans UPS dasiigauuaiaaiianinsadsasluihldnulivasnt 15 1 filvaadudide
dwsuszuulwihaneh 3 Phase, 4 Wire, 380/400/415V, 50Hz wazszuulnihenean 3
Phase, 4 Wire, 380/400/415V, 50 Hz

w3ae UPS davanunsasassumseaznulusmnealandadiuwuu Modular
drulsznavidaaaanias UPS

IGBT& PFC Rectifier, Charger

IGBT Inverter

¥n Battery

aunsalflasiuuazdaasye Battery (Battery Protection)

Static hypass switch

Manual (Maintenance) bypass switch ( External or Internal)
wihaaudesrauazuisauay (Graphical Display Unit/ User-machine interface)
aunsaftsznaudu 4 mumasHILIBIgHan

Snuvazmainurauaiasenssualiibdaiias (UPS)

Tusgamzund (Normal Mode)

dlafinssudllihnnmsluih aviandassudiiialwiheliduedos UPS Wulné 4o
Rectifier asvnanuuazalwihnszuaaseiiaiaualifuge Inverter favwhiaeudu
Inihnssusaduiifigaumuwiemadammuaiadsliiu Load wianva Charger fasvinms
Usza (charge) wuamadlvagluammwifiunsaaa

anmzaniiu (Emergency Mode)

dlanszualilihannmsluihy viaedassudiidialwihiselviueias UPS idadadas
%0 Rectifier/Charger aswgamsvnu wasuunmadasheawdsnulnihiidsas

i-ﬁﬁﬁm ITR i MITR TECHNICAL CONSULTANT REVISION
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3-8.1.33

3-8.1.34

3-8.14.

3-8.141

3-8.14.2

Tluge Inverter wielivhauldedsdailaslaglifimsmanay muszaznmarsaslui
Idaenuuunazimuali ndmniumnnszualuihmandslindufuanifuing wise UPS
wngamiaslasdaluddiialasfuuunmaddems uanienssudlwihwannduaniiiy
Und w3ae UPS azdasnuldiudionadnsasmanauluaansznd (Normal Mode)
Taganlusia

anz Bypass Mode

Tunsdifiiedas UPS idamsldmuaumas (Overload) wiameluedas UPS tasiindas 40
Static Bypass Switch asvinwihitéhelwaaiissagludeduszuudaluiihwan (Bypass Input)
Tilaesaludid wasausadenduldlasdalud@duiy Weamsfiounddnanmuall
Tasmstheasnanazliiimsazgavsangarsin

aamsmislaughanivatngsinen (Manual Bypass Mode)

g0 UPS azdasii Manual Bypass Switch w3a Maintenance Bypass Switch (External or
Internal) ivaiaslaushalnaaludsunasalumaedru Bypass Taalaidimsmadaslunsdii

&'mﬂﬁﬁwﬂﬁsﬁauﬂﬁq%’nmLﬂ'%lm
aaasiamesumaiinuaaasas UPS (UPS Technical Specification)

aassntfenuanen (Input Characteristic)
4o Rectifier Wuwuu PFC rectifier uaziu IGBT Technology

Input Voltage : 380V/ 400V/ 415V, 3 phase, 4 wire
Input Voltage Range L NNINATTIUNNEG

Input Frequency : 50Hz + 10%

Input Power Factor  lairfasnd 0.99 4 Load 50% - 100%

THDI (Total current Harmonic Distortion): Taifiu 5%
fivlesumsvhauuuy Soft start #avihlst UPS ahansavnanudhdusueiasmidialnihiice
aglaiuagad

aasntiaauanaan (Output Characteristic)
e Inverter Wuwuu IGBT Technology

Output Power Rating : Lairfasndiismualuwuu Power Factor 0.99
n30AnNM
Output Voltage : 380V/ 400V/ 415VAC, 3 phase, 4 wire,

: Taiiiu = 1% (steady state),
 Taitiiu £ 6% (dynamic performance for
load step changes esanasgiuguan

i"MH"-g:%; MITR TECHNICAL CONSULTANT REVISION
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Output voltage configuration : 380/400/415V

Recovery time > returns to + 4% tolerance within 100 ms. w3a
fnM

Output Frequency : BOHz = Taitdine 0.01%(Free running)

THDU (Output Voltage Distortion)  Taisiu 3% at linear load

Overload capacity : 100% Laiviaeni 10 i uaz135% lai
waenn 30 i

Crest factor 311

Frequency variation L NNMNIFIUEHEN

3-8.1.4.3 Static By-pass unit

Bypass-source voltage tolerances : 380VAC (or 400V/ 415V) £ 10%
Bypass-source frequency tolerances  : 50Hz (snansausule) wiamusnaspruguan

Phase-difference tolerances T 3 degrees wiamanasgiugude
Overall Efficiency (Double conversion mode)
 Tsivfaendr 93% 4 Load 50-100%

Noise level  Taiviu 72 dBA at 1 meter distance from  UPS
cabinet
Degree of protection  laishah IP20
3-8.15. eI LEE98
wes UPS fasldsumaspuachlaathaniissadaluil
Performance and topology - IEC 62040-3 / EN 62040-3
Construction and safety . IEC 62040-1
Design and manufacture : 15014001, 1509001
EMC & Harmonic - IEC 61000-4-2, IEC 61000-4-3, IEC 61000-4-4,

|EC 61000-4-5, IEC 61000-4-6, IEC 61000-4-8,
IEC 61003-4, EN 62040-2

3-8.1.6. wuana3aBanlaaay
3-8.16.1  &nwawmly:
- aanuuulildnuuasdeantng nnmedumhaasiieiag
- Usznaulueae Battery module, Switch gear with embedded management, DC Fuse waz
Switched mode power supply sasadmelugideiiu
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- §iszuu Battery monitoring AINTOTIMINTIFDUUUALODT luudazluga
azdaaldsumsnagautazsasiusnaspumusaimuasaaaluil
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 (1SO):
- 150 9001, “Quality Management Systems — Requirements.”
- I1SO 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™

3-8.1.62  quanidnedumaia:
Battery Modules: fiuluanasnasgrugida saslnldliiaaniiidmua

gAMYL,

d. aMUNi.
aamemsinulné :18-28°C
anmematiusnen :0-40°C
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b, enududusing : 0% - 95% (non-condensing)
(Relative humidity on operating and storage)
C. anwugessAuhmsa » 2000 m: (Non-derating)

3-8.1.6.3 Graphic Display
WNBUFPINARDITINTOUTAIANEN 7 WazdnsamsThnurauaiadlddadaluil

3-8.1.6.3.1 wihasudasea

A, usseumnesnzas UPS
nszuanaanzad UPS
anudmasnzas UPS
UNAUYDIUNLADS
ASPUALUALADIDS Charge o Discharge
usaauineae UPS

OTMMmooO®

fmaslwhnaanaas UPS

3-8.1.6.3.2 uaaemsnuzadaiad
A.  Load on inverter

B.  Load on hattery
C.  Load on automatic bypass switch
D.  General alarm
E.  Battery fault
3-8.1.7 maduaelwih Tidulumasnasgiu 1. 2564
3-8.1.8 g UPS wazumsmuandasiimsszuinganmenehaiisana uazii ALARM nsdlaaumgi

meludgafuiimmuali
3-8.1.9 Giaaszuu Battery Monitoring vilalwaansaamadauamuzuuaiasilanaanmgmsld

nudassulssiudumfiuszaznm 2 9 (sauuamaios)

- aansniausiduudazgazas Battery Aauslduuu Real time

- mnsaldfusauuiiihnuuunmainunmueldlivesnd 100 gn

- ansolanszudluudazglalaiiaandy 600 wawnd

- @nsolngungiiviesle

- anseiagamaildaaud 0 8 70 asenizaidea viadnth

- sunseldfussuulnssugesnnuuaneiiiaogld

- UENKNANAZENIZMINY

- fimhduda Dry Contact iiedemsinusiuiu UPS nsdiiamaiiaund

- @anseesadaudnizues Battery udazgn Tesuseswasin Web browser shwszuu
wsazhe Ethernet 1oy
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- aunsadendatuasuimasiierhmsmedayalutuiinlilugudeyadunanald
3-8.1.10 m3 COMMISSIONING, TEST, SYSTEM INTEGRATE TEST

- msnedauneazdead g wu FUNCion mshau wiswluiusesnnlssnugude

- mmaseu Load fimhenudamasaumshemzlnihan UPS # 100% mnmszind 15
wit wazmszlWau 15 wit (laidi Generator Backup) Teelvinesau Teadasalnainge
UPS Test

- ms3 Commissioning, Individual Test was System Integrate test

- s Commissioning musnespruguaalutsuareaydddmunuaailasnng

- Individual test lumaiiszyudazdamasau FUNCtion msvinousheg zas UPS n
anmemaiihasietu Tesgfuauauneiimamadauiioaayitdadunuag
1AM

- System Integrate test Te3udhanasaumsdendauazuds Alarm wasssuu UPS fidandu

gUnsidu 9 wianauauHULAITMINATaULNBY B YNARBAILNNYEILATIMS

3-8.1.11 ns COMMISSIONING, TEST, SYSTEM INTEGRATE TEST

- MsnedaUMeazBaaca 9 wu FUNCtion msvieou wianlususasnnlssnugnde

- msnadeu Load fimhenudamagaumsiamelnihan UPS 4 100% snmszdnd 15
wit wazmszlWau 15w (laidi Generator Backup) Teslvinasau Teadasalnainze
UPS Test

- ms Commissioning, Individual Test waz System Integrate test

- ms Commissioning masnasgiugudalutdussasyifamunuzaddasnas

- Individual test ulumuitszyusazdaamasau Function msvanushas s UPS wn
dgmmzmafihasieiy TasgSuhuausunuuasismanadourilaseayiifdedunuduns
1A59M3

- System Integrate test Twg5udneasiagaumsizandauazuss Alarm aasszuu UPS figaniu
gunsaidu 9 wianeuaukuLazIEMInadauLiazaaylianaaiununuelasems

3-8.1.12 MIuEM3

- dawdsumilidegiiomatnydnw  worneasBeaussuuiioniuazuuugiiagunsomian
wia Component $vnu 4 0

- Jawdsumatnpdnnuunesi wasdiiamathasnnuuaaed snnu 1 4o

- dedufidnmauensivdudauninausuamaiia wisdummasihde/husdlasams
uaansafiagThmsasaden uanhgeinmnldadagndas

- davunumathgssnsieias UPS uasuuaineiadudaiiladlussaznm 7 1 Tdughie/
dhadlasamsiiiefingon
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- dednee wazmiFeiusasiuaasndmbigsuReraumstipsnwlaieesumsausy
enfumMsthEsnnneuaaluaelssine
@ o oo v o v o ey o v

- Sudssiuuuameiiausinagise 2 U wianuanmldauuuams3ln 1 aae

- Tunseweneanisuanmmsingsnmnii 3-7 lasdadumuimsuuunveslvacns

3-8.1.13ms5utszrudud
- wsasdsaslnih (UPS) azedmelaszaznarsziu 2 Tivnniuinasauiiiaseny

- quuaea’ azagmeldssaznasziu 2 U
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3-9  aunsal Surge Protection Devices dwsuszuudaans

3-9.1 mly
aunsaillasiuusesudsadugunsalnldlumsiasnunszuaihiiwazussdudsaiiosnniheiues

maaIngae Wugunsaludazuunuiuanyazmsfaaenail

3-9.2 wauwn
H3undasiamuasiines aunsaiesiuussaudianniha wianaunsalusznauda g mumn
uaasluwuy wazszyludadwuaiinnlszms Tesdaslasumnassu IEC 61643-1, IEC60529 ,

VDE0675-6 waz UL 94

3-9.3 aunsaiilasnuusenudsadmiuau POWEr zasssuudaas

Hlumstlesfuszuulih figunsal w3y Telephone System, Public Address System, Fire Alarm
System, BAS, CCTV System, Security System wiagu -, qﬂﬂitﬁi’jaﬁuazﬁmﬁmsi’jaqﬁuﬁy’q
Common Mode wa= Normal Mode msidenl#punsailsfifiulumudnuas dail

1. aunsaifisl Power Supply éwidn 12VDC, 24VDC, 24VAC
Technical Data

Arrester Class 111/D

Max. operating Voltage (Umax) >30V

Max. operation current (Imax) 6A

Max Surge discharge Current (8/20s) 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 -20t080°C
Installation Din Rail 35mm

(vSalwiduluausnasgiuguan)

2. aunsaiiid Power Supply g 230VAC
Technical Data

Arrester Class 11/D

Rated Voltage (Un) 230VAC
Max. Continuous operating Voltage Uc > 253 VAC
Max. operation current (Imax) 16A

i MITR ‘ MITR TECHNICAL CONSULTANT REVISION
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Max Surge discharge Current (8/20u5) 10kA

Protection level (Up) <1200V

Response time (ta) <25n8
Operating/Fault indicator LED signal on/off
Operating temperature range -2010 80°C
Installation Schuko-type connector

(w3alsilulumuanasgrugnda)

3-9.4 aUnsaillasiuusesudsadmsuszuy Communication
3-94.1 aUnsaillasiuussnudsadmsudaanansdn
gamnuan

Y [ ¥ ad 9 1o [ o I'4 o v < & -
aunsaillasiuusedudsannihihdmsudyanalnsdws mehauuiseaniy 2 sunsu fs
1) aunaumstlasiuszavany (Coarse Protection) dumsilasiunszuaihan

(Lightning Current) Tae'l# GAS-filled Arrester

2) tussumsilasnuszaunasuazazidza (Medium and fine protection) Wunns
9N UL ULESD FIUNAFDNNIUNDULINLAEMIUDIN UL ULFTANN
aunsalaindzemelulaald Suppressor Diode

1. Coarse Protection
Tiiims@ncs 3 Way Gas-filled Arrester auna 5kA (8/20) dshudadadumenen
(LPZ0-LPZ1) Taass

2. Medium and Fine Protection
Tiiimatiaas Surge Arrester # MDF (LPZ1-LPZ2/3) Taafinuasidanuasgunsalaail

R
Technical Data
Anrrester Class 111/D
Max Perm. Operating Voltage Uc 180VDC or 110VAC
Max. operating current In <140mA
Nominal impulse discharge Surge Current (8/205) 10kA
Kind of ptotection Over Voltage/Over Current
Impulse spark over voltage at 1KV/us <600V
Connection LSA Plus (Disconnect Strips)

(w3alsilulumuanasgrugnda)
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3-94.2 aunsalilasnuusenudsadmsuszuu PA (Public Address System)

Hadmuam
Wugunsaltlasiuussdudsannihshdmsuszuu deedszme (Public Address System) ans
Hlaariu asdastlasiunadu Power SUpply wasgunsal (Controller) uazmedhumedilnsiidonan
an Controller

1. Surge Voltage Arrester w3y Power Supply e 1 Phase 230VAC
Technical Data

Arrester Class 111/D

Rated Voltage (Un) 230VAC

Max. Continuous operating Voltage Uc > 253 VAC

Max. operation current (Imax) 16A

Max Surge discharge Current (8/20ps) 10kA

Protection level (Up) <1200V

Response time (ta) <25ns
Operating/Fault indicator LED signal on/off

Operating temperature range -2010 80°C
Installation Schuko-type connector

2. Surge Voltage Arrester wsuaadaanasilng
Technical Data

Arrester Class [1/D

Max. operating Voltage (Umax) 28VDC/20VAC

Max. operation current (Imax) 0.5A

Max impulse discharge Current (8/20s) 30kA
Protection level (L-PE) <40V
Operating temperature range -201080°C
Installation Din Rail 35mm

(vSalwiduldausnasgiuguan)

3-94.3 aunsailasiuuseamdsadmiuszuu Fire Alarm System

damnuanilu
Wugunsalllasiuussdudsannihehdmsuszuu Fire Alarm System misileaiu azdasilasiung
au Power Supply wesgmuan waznmesuseduana LOOp

1. Surge Voltage Arrester dwu Power Supply érsedn 1 Phase 230VAC

i-ﬁﬁﬁm ITR i MITR TECHNICAL CONSULTANT REVISION

I\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-9.DATA EXIM BANK.DOC



P a ¢ o 2
NuANY AR wazaanuuuszuudsas i

(UPS) dwisusaa Data Center EXIM BANK dui 3 E-3-9/4

NuMsTaMRuUanNmaiia

Technical Data

Arrester Class 111/D

Rated Voltage (Un) 230VAC

Max. Continuous operating Voltage Uc > 253 VAC

Max. operation current (Imax) 16A

Max Surge discharge Current (8/20us) 10kA

Protection level (Up) <1200V

Response time (ta) <25ns
Operating/Fault indicator LED signal on/off

Operating temperature range -201080°C
Installation Schuko-type connector

2. Surge Voltage Arrester dwsu sadaana Loop (Tédasaa Input waz Output)
Technical Data

Arrester Class 111/D

Max. operating Voltage (Umax) 28VDC/20VAC

Max. operation current (Imax) 0.5A

Max impulse discharge Current (8/20s) 30kA
Protection level (L-PE) <40V
Operating temperature range -20t080°C
Installation Din Rail 35mm

(w3alitllulumuanasgrugnda)

3-944 aunsaiilasiuusesudsa smsuszuu BAS (Building Automation System)

Hasmuamnly
Wugunsalllasiuussdwdsanndhehdmsuszuu BAS (Building Automation System) mstlasiu
adasilosiunsmadiu Power Supply wasgunsal (Controller) wasmashu anednyano RS-485
1. Surge Voltage Arrester & wsu Power Supply éwdn 1 Phase 230 VAC
Technical Data

Arrester Class 111/D
Rated Voltage (Un) 230VAC
Max. Continuous operating Voltage Uc > 253 VAC
Max. operation current (Imax) 16A
Max Surge discharge Current (8/20us) 5kA

Protection level (Up) <1200V
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Response time (ta) <25ns
Operating/Fault indicator LED signal on/off

Operating temperature range -20t080°C
Installation Schuko-type connector

2. Surge Voltage Arrester dwsu aredmana RS-485
Technical Data

Arrester Class 11/D

Max. operating Voltage (Umax) 6VDC/4VAC

Max. operation current (Imax) 0.5A

Normal impulse discharge Current (8/20us) 20kA
Protection level (L-L/L-PE) <10V/<600V
Response time (ta) <lns
Operating temperature range -201080°C
Installation Din Rail 35mm

(w3alsillulumuanasgrugnan)

3-94.5 aunsaiilasiuuseaindsa dmsuszuu CCTV System
Hasmuamly
Wugunsalilasnuussaudsannihrdmsuszuu CCTV System.
1. Surge Voltage Arrester &wsu Power Supply NVR
Technical Data

Anrrester Class 11/D

Rated Voltage (Un) 230VAC

Max. Continuous operating Voltage Uc > 253 VAC

Max. operation current (Imax) 16A

Max Surge discharge Current (8/201s) 10kA

Protection level (Up) <1200V

Response time (ta) <25ns
Operating/Fault indicator LED signal on/off

Operating temperature range -20t080°C
Installation Schuko-type connector

i-ﬁﬁﬁm ITR i MITR TECHNICAL CONSULTANT REVISION
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2. Surge Voltage Arrester &3y aredana: CCTV Coaxial Cable (¥Ganananan
winesas DVR wazdawdndas CCTV) (1)

Technical Data

Max. operating voltage (Umax) 8V.

Max. capacity (Pmax) 0.7W
Frequency f(MHz) 60
Wave resistance Z (Q ) 50

Protection level wire-ground at 1KV/usand Isn <20 V.
Nominal Impulse discharge Current Isn (8/20 us) 10 kA

Operating temperature range (t)
Connection
(w3alitllulumuanasgrugnda)

~2510 65 °C
BNC(f)-BNC(m)

3. Surge Arrester anadanaaruan Pan Till Zoom

Technical Data

Arrester Class 111/D

Max. operating Voltage (Umax) 40VDC/29VAC

Max. operation current (Imax) 6A

Max Surge discharge Current (8/20s) 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 -20t080°C
Installation Din Rail 35mm

(w3alsitllulumuanasgrugnda)

3-9.4.6

gamnuana i

aunsaiilasiuusedudsa dwsussuu MATV System

Wugunsalilasnuussaudsannihrdmsussuu MATV System,

Technical Data

Max. continuous operating voltage (Uc) 75Vdc
Nominal discharge surge current (8/20s) 10kA
Protection level <600V
Impedance 750

IMi MITR TECHNICAL CONSULTANT
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Frequency Range <2.5 GHz
Response time (ta) <100ns
Operating temperature range -20t080°C

(w3alsitlulumuanasgrugnda)

3-94.7 aunsaiilasiuusenudsa dmsuszuu Security System

Hasmuam
Hugunseilasfuuseduasmnnihshamsussuu Security System mstlosiu asdasilasiuna
gy Power Supply wasgunsal (Controller) wazmadhu snedayans RS-485

1. Surge Voltage Arrester &wu Power Supply e 1 Phase 230VAC
Technical Data

Arrester Class 111/D

Rated Voltage (Un) 230VAC

Max. Continuous operating Voltage Uc > 253 VAC

Max. operation current (Imax) 16A

Max Surge discharge Current (8/20s) 10kA

Protection level (Up) <1200V

Response time (ta) <25ns
Operating/Fault indicator LED signal on/off

Operating temperature range -20t080°C
Installation Schuko-type connector

2. Surge Voltage Arrester &wsu anadaana RS-485
Technical Data

Anrrester Class 111/D

Max. operating Voltage (Umax) 6VDC/4VAC

Max. operation current (Imax) 0.5A

Normal impulse discharge Current (8/20ps) 20kA
Protection level (L-L/L-PE) <10V/<600V
Response time (ta) <lns
Operating temperature range -201080°C
Installation Din Rail 35mm

(vSalwiduluausnasgiuguan)

3-9.4.8 masdaaa Surge Arrester swsussuu Power Supply and communications

AIRAAIMNAILUNPIUTENEHES uazmnilaudaslilunuunndsenms
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3-10 BUS DUCT
3-10.1 FEEDER BUS DUCT ua2 PLUG-IN BUS DUCT
3-10.1.1 52UU BUS DUCT ennatduuuy ALUMINIUM logfigamgiifianheasliiu 552C uaz

CONTACT POINTS 1)1309:68921U628 SILVER PLATED %38 TIN PLATED %383d0)
auqilasumsayaluarannienns

3-10.1.2 fiR1nu¥nanaANNENIIBY BUS DUCT snciuil CONTACT POINTS ainuiiiuiiazdas

Snsonuanysaulalaitiaann 552C witlani AMBIENT TEMPERATURE t3Ha¥iau
FULL LOAD

3-10.1.3 1 BUS DUCT (fluniia TOTALLY ENCLOSED LOW IMPEDANCE, THREE PHASES,
FOUR WIRES FULL NEUTRAL, 400 VOLTS WITH INTEGRAL GROUND BUS

3-10.1.4 MuINIAIUWIYIBUAAINET 10 Wa PLUG-IN BUS DUCT 95@a4ii PLUG-IN
OPENING litipanin 5 daedamu uarluudazdasazdasanansonanseud i 1U141e la
Wasnin 509 B9NSEUENIMNAYEY BUS DUCT 11 madaflunuuiiannsadasan
asndauTasaaluldaziouuas BUS DUCT saiifinszualvih

3-10.1.5 lunsdifl BUS DUCT 2asu@azgaianueann s131iudsail EXPANSION SECTION
8 EXPANSION iiaz@ia9ii AMPERE RATING lLiiaeni) RATING 284 BUS DUCT

3-10.1.6 SUPPORT %38 HANGER dwiiuiian3auziu BUS DUCT luuwd VERTICAL %38
HORIZONTAL awdafluwdafarifisadulasnuguda BUS DUCT mas@inassiaa
fumisrsmsiiaviaumnulivhmudmuunihossuiinguda Tunsdifidiu PLUG-IN BUS
DUCT m3u2iuv3afin HANGER as6iaslitlaguas PLUG-IN

3-10.1.7 BUS DUCT, FITTING (31 ELBOW, STUB, TAP BOX, END CLOSURE uazgunsaidu )
avdauilundadarilssnudmnuuaziutuuiiwanzauny BUS DUCT lagfiudnfod
o aniiazasailundadasrinnmnasguradsiny medeaUnsalfiidulszh

3-10.1.8 BUS DUCT az@ia9iien SHORT CIRCUIT RATING 65 kA (viafulumuuun) 7 3
CYCLES #ifaiifamumsiusasmsnagauiiiulimumnasgiumsnasauuaunasgu
UL %38 IEC BS, NEMA

3-10.1.9 noufigiudnasdadia BUS DUCT wasgunsalshe q avue f3udhsasdasyin SHOP
DRAWING uaas3smsfinasmuanasgiu IEC wia NEC liimnsaysiaidaday
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3-10.1.10

3-10.1.11

3-10.1.12

3-10.1.13

3-10.1.14

3-10.1.15

3-10.1.16

3-10.1.16.1

3-10.1.16.2

3-10.1.16.3

3-10.1.17

PLUG-IN UNIT @iaatfluuuu CIRCUIT BREAKER TYPE # INTERRUPTING CAPACITY
aufiszylunuunes OPERATING HANDLE dasudasiuviisiarulidhagludumiis
ON 38 OFF M3iisf PLUG-IN UNIT dauflugfudaifieniufiud BUS DUCT uaz
CIRCUIT BREAKER Wl#ivaideniuiu BUS DUCT w3p Bvaidiedufuiildmelu
Ta5ams

#7 PLUG-IN UNIT #8448 MECHANICAL INTERLOCK AU HOUSING 284 BUS DUCT
warh lvliaansansansaldaud PLUG-IN UNIT nu BUS DUCT lavné PLUG-IN
duagludunis ON

#2 PLUG-IN UNIT @a4# INTERLOCK nushtiavn lvlusansodachla wined PLUG-
IN duagluduviis ON

OPERATING HANDLE 284963 PLUG-IN UNIT Ggllﬂﬂﬁ MECHANISM ﬁawmim‘iwwuiu
msdursalanlenaanina

@ VOLTAGE DROP & #%5u FEEDER BUS DUCT 3-PHASE LINE TO LINE 50HZ %
80% POWER FACTOR (CONCENTRATED LOAD) eatlaitiu 380 Thdn/30 wash

aumngil 209C

BUS DUCT n&ianaluwud VERTICAL Tvitdlu 1P54 Tuwwd HORIZONTAL Twiilu P65
wazlunsalfaasuanarm sl g ludini 1P66

MIHAA
aunsaiiudia BUS DUCT nwvnadaudulumasnasgiueesudalasiviafinnszes 2.0

a

(AT VIBINAIUULINYDIHED
BUS DUCT nidaasluwindsdasldgunsaiiuliauuuil SPRING (VERTICAL SPRING
HANGER) %32 unlsanus{tanuuzi

@938l EXPANSION JOINT cmnuanudtduuazmusnasgueaelssnueuan

MINAFDY

4" a g; < = vV 1 4 a £d J v I Y v v
Wadaauasaseussenauldnuadedesnsamanudmumuanuduawmulnihlisgly
aNAIIUNEauEliTaEn 10 MEGAOHM uwasldsumsganiunnmslnihuas

BN
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3-11.

3-11.

3-11.

3-11.

3-11.

3-11.

3-11.

3-11.

3-11.

2

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

gﬂ%aaf‘iuﬁmlv\lﬂwgmﬁu (Ltad< SOUND PROOF (EMERGENCY GENERATOR)

138981 DIESEL WUU VERTICAL IN LINE %38 V.TYPE 2 %38 4 STROKE WATER
COOLED %38 AIR COOLED tYu%iian CLOSE TYPE WITH SOUND PROOF ENCLOSURE
wuuargaanlssnugudo wazazdanlsznaudndannlssnuguiadalszna id
ASSEMBLY LICENSE tiiu

ENGINE SPECIFICATION t#lutuy COMPRESSION IGNITION
Usznaunaazidannana luil

ASPIRATION (fluuuu NATURALLY %38 TURBOCHARGED

BRAKE HORSE POWER AVAILABLE 2110 ulSMNUEHa0uustinuazads1gn1sd 14 auia

- = s A va 1w
!aaﬂ?]u7ﬂ!ﬂ?aﬂfﬂlﬁL‘Wﬂﬂﬂayﬂﬁﬁagaaﬂ“UU

GOVERNOR é%35umuAy SPEED 284tA3898U6 L#A911310 NO LOAD &4 FULL LOAD
aaalaiifiu + 3%

FUEL SYSTEM agd@aafunvuiilssnugudoiniasiniiolwihmluisldussdoalsznaude
FUEL FLOAT TANK, Ta# MAIN FUEL TANK fminatiisawaiiagldnulusme FULL LOAD
Taiviaand 48 #2lus wianiil SIDE GLASS, FILTER, FLEXIBLE PIPE uaz FUEL PIPE 68191
fussuuihiudamaseuaiseud uazgFuhedaadmhiulifivinoniismeiiagldnuluoe
Full Load 16 lsifaent 48 #lus mandsnnmanesauiiladeaunuudaieda Tossaudnihsiy
PPV 2z@9ia CONCRETE CURVE lagsaunsantaaiuUduim 110 wasiduduas
U3naiisiu uazfiads OIL LEAKAGE DETECTOR i#oueiafussuy BAS tila ALARM 1hsu
$ e ENGINEER w3ansiilifissuu BAS asdasdiiiumsaegmunuuasdadyanai

LUBRICATION 36 24¥uuuy GEAR TYPE LUBRICATION lagsiny OIL FILTER dadne
NUSNSUNSDIUTUTIUGN ] YBILATBBUG

AIR CLEANERS (flusfia OIL BATH AIR CLEANER %38 DRY AIR CLEANER

sruufioniaseudlfuuanaiome 12 wis 24 hiav  aansadanamimlduuudalula
w3BUWUU MANUAL wuat@a3iiuuuy SEAL LEAD ACID #ifauldine aue A-H
ansaamsniaiessudldlitasndy 4 053 il FULL LOAD Taglidastszalulmai ssuu
Uszglwuuanad Wildszuudaluidrasdiuaiio SOLID STATE #iialszqdiausaduasil
Ussnaudeharifites waniind dind wasihdielvuunimaiiuadiaus

a 1

ENGINE INSTRUMENT #Einfinasnu ENGINE 2:@a9Usenauais ta3aeialnnie 9 agg

Haeeana LU
fl.  ENGINE WATER TEMPERATURE
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. ENGINE LUBE OIL PRESSURE
f. ENGINE LUBE OIL TEMPERATURE
d. TACHOMETER WITH RUNNING HOURMETER

3-11.2.9 EXHAUST SYSTEM 1sznau@a28 FLEXIBLE EXHAUST PIPE AND EXHAUST SILENCER

AaasanuuuuLes /Miamuusizaelssnulnde wazil INSULATION vwvialaidadiuiiad

maluarmslulvenusauntnvaladaiiu 65 avesaded laalildainga 3-11.2.12 11y

DENNON

3-11.2.10 COOLING 1U5:nausies RADIATOR tay CORROSION RESISTOR lunsainiilu WATER
COOLED la#aiaansa MAINTAIN SAFE OPERATION 9 40 avdnzgaded lunsain laannse
SLUNEMALAG IHIINMIANAIUUY REMOTE RADIATOR W33 EXHAUSTGRILL

3-11.2.11 SAFETY CONTROLS Usznauais AUTOMATIC SAFETY CONTROLS 1un’5tﬁ‘7{vﬂu HIGH
TEMPERATURE, OVER SPEED, LOW WATER LOW OIL PRESSURE

3-11.2.12 valaidedoeinan BLACK STEEL PIPE SCHEDULE 40 wasduflagluaensninug @aq
ﬁuamumm%’au ROCK WOOL WITH DENSITY 120 Kg/m® CALCIUM SILICATE Y
anumnluasnd 50 fiadwas udWueewsy STAINLESS STEEL CLADDING i laiéh
nh # 22 Bngunil ineveladedesiiinalngweiiarlivussansmumsszungladde
anaudlafannuiimuualigFuiasdausamemsinailauaasmnarialaidaloslai
nlszansmmwanas lunsdiidasdianalnanniasnn 4 muamwmhaudasvaglums
wuanmUaeralaidedasiuihazunee

3-11.2.13 msanissanladelil SILENCER il SUPER CRITICAL TYPE Wiannil FLEXIBLE
EXHAUST PIPE  fenuembitiosnh 24 i dusrdadansznianissudi
SILENCER

3-11.2.14 M3a0LEdENA3098Ud (NOISEREDUCTION)
Favanuazaan(AIR INLET & AIR OUTLET) ﬂaqﬁ'mLﬂ%"mﬁwLﬁﬂlﬂi’\hqmﬁuﬁmaﬂﬁ%
SOUND ABSORBER %38 SOUND ATTENUATOR (¥ DETAIL) titaanidesanniaanias
Lﬂéaaﬂuﬁaaﬂ§n1ﬂuaﬂﬁm Iﬂﬂiﬁﬁ'ﬁ@ﬁmmsnaﬂLﬁmaw%ahitﬁu 80 dB(A) LilaSafisvay
1,000 ¥3.970 AIR GRILL uaziagaenanlimlilszandmumsszunaanaiouzas
LA3DeBuFanasudagals awsi”mu,amswﬂmiﬁwmmﬁaﬁgjaﬁduﬁaﬁmﬁgﬁ SOUND
ABSORBER  (1#@a i FREE AREA Usvantd 70% 289 GRILLED AREA) uan
aUnsoi GENERATOR 9@aayau FULL LOAD ldaaoa 8 #lue wazazdasinmaamgi
meluvas GENERATOR lailiiiiu 50° C aaaaszaznaninnulaggunsal SOUND

ABSORBER Asianuvinlaiiaani 1,000 §.4. 94 INLET 4a¢ OUTLET
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3-11.3

3-11.3.1

3-11.3.2

3-11.3.3

3-11.3.4

3-11.3.4

3-11.3.5

3-11.3.6

3-11.3.6.1

3-11.3.6.2

GENERATOR SPECIFICATION

tuwuy BRUSHLESS, REVOLVING FIELD @8®549nU ENGINE FLY WHEEL la# i
FLEXIBLE DRIVING DISC

Wuuy HEAVY DUTY §211005:nasa
INSULATION 284 GENERATOR 31ty NEMA CLASS H

VOLTAGE REGULATION 4z@ia9il VOLTAGE ADJUSTABLE RHEOSTAT &5u
U3uuea VOLTAGE 14 + 5% u&z VOLTAGE REGULATION a0
NO-LOAD @4 FULL LOAD azdiataglu + 29

RATING GENERATOR 211afaindaussyluuuy, 9 0.8 POWER FACTOR 2307400
VOLTS, 3 PHASES, 4 WIRES, 40 HZ.

GENERATOR @84d131503181%an 110% (CONTINUOUS POWER OUTPUT) L6 lsitiae
AN 1 79

CONTROL GENERATOR PANEL

o S v a & & & o A P ap_a
uremuaNUsznaudFagUnnlsnugide  Wuwuuasnuwennnauedateudilszadale
-ﬂ' ) e IS k4 -:l’ = ¥ < )
waazanlumsthpdnw dszuussuaanudouiiesws laseaindssnauannmanieiy
WuAdauale EPOXY RESIN avdsasiiunuaiinegwias 1 a5 waswudldnulidasni
2 A%

038930 wazgUnsalmuaANBEULLES SWITCHBORAD Usznaumaalnsalatnaipaasea luil
sa s v ¥ A P o v o @ v &
e  TaviwaswsannuaIndiaandmsuouseaulWinian PHASES wazan  LINES
° waNFLPASWSaNNUAINTLEDN dwsudianseualWina 3 PHASE
° W3udieas
o  adumas
4 P a P
° LUMLODS LAY /LaNNLODS

L MOLDED CASE CIRCUIT BREAKER W38 afu OVERLOAD &g SHORT
CIRCUIT PROTECTION

®  {nfiden MODE mM5¥NIUUWUY OFF, MANUAL, AUTOMATIC, TEST
®  PUSH BUTTON d1%5U START waz STOP tA3248UGLUY MANUAL a3ngaiuau
duanufau

o ldwanaudion wSaunuduanaudes lunsalaaluil
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3-11.4

3-11.4.1

3-11.4.2

3-11.4.3

3-11.4.4

3-11.5

3-11.5.1

3-11.5.2

L LOW LUBE OIL PRESSURE.

L HIGH WATER TEMPERATURE.
L ENGINE OVERSPEED

L ENGINE FAILE TO START

° TWuaaaanIuzn15iIUa09LA309 L0 WA da usaa9 MAINS Way d91usna
TRANSFER SWITCH

AUTOMATIC START-STOP SYSTEM

103098t e IWH192158 START # AUTOMATIC TRANSFER SWITCH fau laanisaa
CONTACT %843701% ENGINE STARTING PANEL aztilu@2 START 1@38491% CRANK
4 039 Uasngn 3 ANladnluNG

CONTROL SWITCH 26898 4 shuviaedil

®  'ENG OFF" a3aamuiialwihazlivihan lainsdila
° "AUTO” szuvazinnulasas luneemuund
®  "TEST WITH TRANSFER" dwsunadauszuumsiny  lasauydiluundide uas

dindazgyihauniiauduiame "AUTO” ynusems
®  'TEST WITHOUT TRANSFER" &wsunadauszuunsinnu Tasaundnlnun@ds
wazaIndaslifimsduiaey

ALARM LIGHT #4528z SAFETY CONTROL az@auiludlden niadu e azdalile
1A3898Ud START laifinnd991nl ENGINE CRANK A59# 4 ud?  u8nantuazdasfinng
52UU AUDIBLE ALARM @3 AUTOMATIC STARTING PANEL azflusavinlvaslunsdi
START CONTROL ¥nm5%g@ ENGINE #32 ENGINE (fin OVER CRANK

GENERATOR FOUNDATION lviufjiamadauusizaslsenuguaninieanu s laggsu
Nudugaanalding

MSANAY, M3 LENU

v
4

Aaumsfaas  Ligsudnailususasmanagavnnlssnugudaliungnag  wasnasanms

U
v
a 4 v Yo v Vv

AaeaLEsaGHUSa qummawﬂaaumLvﬁmﬁwLﬁﬂlﬂﬂmmsmamﬁmm‘sﬁmé’maﬂ‘smu
Wa%

e

GENERATOR FOUNDATION lviUfidienadauuziingealssnuinanaiaany o logg5uis
Wufeanaldie
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3-11.5.3  gruesasmudalnhersiiugulasunan wiarieNanNsafensuusIueUNIANIaNNTaq
Yaenumsauasiiouwuualss Turazidueiasfiiialwihdiule 9 vesnsasmdia Wi

a v @ =

gafanumeIMsiMIFuasiiauETUINLA BT Ta0 Y3051 LNeanaNNFuasLiay

]
= v

udeszaunsansule

" v 1]

3-11.5.4  lumsdeaueiasdufialiih §iudeasdasdnadunisiias wadssaunudums
Fhilnesamnslumssenuuy wasmsiansiivaaads  wasgndasmundnimms lag
guadugoandldneluduil

3-11.5.5  manadau giuieaniugiamuazsuiiasauamldnesmiuhiudamas ihiundadu 1h
wssu edasiie gunsaivietaqau 4 ieldlumnaseuuasiuiindayonn 10 wni

v o

Turheamsnagauaatl
o Alalad
o  useoulw
< = P
®  ANNGIYDIATAEUG
*  unHrNNUNERAY B C
*  aaminiuaathnuazaan ave C

k] u

° AMNNNYBIYIEY B9en C

mseueIsuitanesaulivhmudsudadanuludil

o Hundaslasde LOAD 20% 284 RATE LOAD $117u 20 Wil
° LHuLA3nelaeshs LOAD 509% 289 RATE LOAD 11y 20 w1l
° utadaslaesnelnl 1009 289 RATE LOAD $71u 20 1l

o Hunseslasdralwlly STEP a1n 0% Wu 70% wazam@A1 VOLTAGE,
RECOVERY TIME

3-11.5.6  mazeayanaldindasindalnih guiazdaaiugueayanamsldlndsesnnmihenud
fendas wazasdasmiiiumsidynmihivesnasaasuauriy lasam ldhensnuadusaas
Fudn

3-11.5.7 Msfaagunsailsznau

3-11.5.7.1 duhiunnziaidivualild desarsnsoussyiiudwald andSinaidvueigaumgi
40°c  (Slaiszyluwuuldamansauindulildoulalidaandy 48 luefi 60% FULL
LOAD) wareaviiUSinadundanadiviumszengmuaahiunnszaugaumviinaiaiou

11

3-11.5.7.2 aauladu (nsainssyld) lumsiasldmhanuazaiadesnunnenaumsnudsaaiy
wazwuddllangansmuluuazauuandiuazgiunaunia  lhmuniasgivassmstlasdey
wislseindlne
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3-11.5.7.3 duhiumeuanuazmelusimsaesianuazen wasimsnwud waslvifaauaiasguindy
muvuldiavyunialen wasuuuldluihnsdissy

v
o %

3-11.5.7.4 Tiigiueaunia@sumanauiavinliddesndy 200 s, Fednnsosuivmin wazau

guaziioulatieana dusutadaamiialWiuazieIavaud MNel) WI9guIINY  ©

U

iy wazummugy  (unvuasdy)  gulimasiianuhiu
3-11.5.7.5 ta3samiilalvihdrses uaziaIsveud  dasdenupueauniaruiagiesnumssuasiiion
3-11.5.7.6 e duaman2ua DAY TANK ez STORAGE TANK #a9annuauau

3-11.5.7.7 lunsaiiviauadasiniialuihaggendy nadiniau 1 ligSuhediiiunisfansszuuids
130y laun OIL GEAR PUMP 2 %0, ssuutiawiaaima, gauanln uazaunsaldasainaly
wuuaalula

3-11.5.7.8 MWW FSuindasdanisdagiamsldnuy wazmsthuinmn 2 gaunginan
wasdaniavilafidasldlumnigpsnm 190 widadiiodasnandeneazidansdnias
il
® LuuKaz NI NTh
® dayauaTAIUIIENE
o duusilumsly
® MNP

° o A 4 o
® ALLUSUILNBDLATNLTEY

3-11.5.7.9 M33ulsziuy gudndasiulssiunsasinialwihlidesnd 2 U wassulsznunistans
< = LY v Ao o o a Y = ) [ z:l'
Wunm 2 U dunniunsussuiedasdudia llihsindamsthasnmanuinesgueenia
dllalWihwsanezlva winfienudemeiedy g5uindassudniiumsudleloslifa
AN NANNFNIN

3-11.6 AUTOMATIC TRANSFER SWITCH
3-11.6.1 ANNAaIMINW

3-11.6.1.1 MlUmihnduadsulinnmsiniy  luguasasdudaluih dalwihzesmsiniimey
wazduildsulunnedasiiia Wb ludalwzaamsluih Wendudugamwinilosdnlula

3-11.6.1.2 M3nuianihanmsluihg suvsa VOLTAGE Tuwaviiawaladinm 709 Wluna 3
3191 TRANSFER SWITCH a¢ PILOT CONTACT & ¥%5U START ta3a9iuiia luihly
528IMINN 1-2 3l TRANSFER SWITCH  azdlagludiuviis LOAD waamsluih
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4 B3It iialWih START wd? waraansaane VOLTAGE uwa:z FREQUENCY
T3ihn 90% w99 RATING TRANSFER SWITCH Wazduuldsu LOAD lugaiadaq
fudialvh

3-11.6.1.3 mavnuilanslihadeli@uganminé asdassanan 5-10 3u1fi TRANSFER SWITCH
Feasdunlasu LOAD lufneaszasmslilibe  udin3psesuddaasazdadudalidnifiunm
5 wiidvaznganiasld  wdmniadassudialwihdadasliamansohenssualuiled
TRANSFER SWITCH as@asduiiaay LOAD Waaidhdursasuasmsluih = sudiitludhan
msluih nauAuganwind

3-11.6.2 AUTOMATIC TRANSFER SWITCH (§"%5u EMDB-2,4 wag ATS §%5U UPS)

3-11.6.2.1  qaaniamiy

3-11.6.2.1.1 ATS nﬂquﬁmQﬂﬁﬂﬁgﬂﬂﬂﬁﬁmmﬁgﬁ (Poles) N UNNNANTzUS (Ampere Rating)
wosussdulFnu (Operating Voltage) muiiszylunuu ATS yngaUsznaudeadinglay
e wumuanlulasllswagasdmsumahnulassaluidaunsainsaasdawdann
y

HNANLAEIN

3-11.6.2.1.2 1uﬂifﬁﬁﬁ1m7\hmnLwié%hﬂlﬂﬁv'qamw%'auﬁ'ﬂui:ﬁuLmé’uuazmm5ﬁgné’amazﬂau%’u
16 ATS azdassansaloudonszualuihnnunashalndrumiisldadnaunils Taamse
Taih  azdaslesunszualnihatidaiauazlifimsmnagrsedsmsloudauuuidan
Nuuvaaanelw (Closed Transition — Make Before Break) laggiananlumszinuaaaly
i 100 Fadhndt (0.1 i) wazlunsaniluihnnunasheliissunaiion ATS sz
mansolautenszudlwibludnuasiaamadendennundshaluusniaumsloudeg
unaaelwEneruldde (Open Transition — Break Before Make) waziiszaznminlglums
Toushemnuwasne il lugednuvaseluwilaldiu 1/10 5ini

3-11.6.2.1.3  ATS nnganunsgunssimuqudasndalivanndes wisthumanadey wazaansy
anasg aeluil
- UL1008 - Standard for Automatic Transfer Switches
- IEC 60947 - 6-1

3-11.6.2.1.4 TIME DELAY wuaiu lWiiannsiniiieu  aunsznaedaesnia lWwhanisasne
aszudl#hlyun LOAD (FULL LOAD) az@adlaiinudu 10 Juni

3-11.6.2.2 Nazdeana ln2a9aIdING (Transfer Switch)
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3-11.6.2.2.1 gdmdassiilaseadwasmhdui@uuy Double Throw Contact imsvhaulumsdams
malwihuaziimsdaadunmiwaznamhdunalunenanasanmsvgaraluihldfuen
FULAADYU (Mechanically Held) mstutaaaunihanialognalnaamausiman (Solenoid)
Fandamsansdsnudialwih (Energize) L?TﬁgfmamLL:JLwﬁﬂ“lunawé’ugu KaEVEANS
aa'wlwLﬁ'ngmmﬂLm'mﬁﬂwé'qm‘ﬂaudw (Transfer)

[ v
sl a v ol '

3-11.6.2.2.2 @ndniidfanszusnaud 800A. 2uludasiinhandauuuuansiu Usznaumemhanis
#an (Main Contacts) wazvihauaasuUsemelni (Arcing Contacts) wﬁwﬁuﬁawﬁﬂnﬂﬁu
daaflulavsuaniiu (Silver Composition) wihduaglafiduiaiudasinmusing ia
hﬂﬁﬁjﬂaamﬁ'aLﬁﬂmﬂﬁ'mmﬂimaathgmm

3-11.6.2.2.3 lunsdluvuszylvianhaagudiinmsaaaniy dmsumslaumees wibauiavesans
4 Vv Y a v kg
gug (Neutral) foanunssudlatauinage
3-11-6.2.3 LLmN%muquaﬁwﬁ (Control Panel)

3-11.6.2.3.1 wkasmuaNaInghaumslulasluswawas (Microprocessor) tWBMIINIUALNUEN
aataymmsingsnm waziimbhasudesnailu LCD Tasaansasumuazusuasaeng g
lolasldsvwasiu

3-11.6.2.3.2  %iN29YBILENAIUAN (Control Panel) asudamil3autiisurasunasinalwassunaiia
M52 (Closed Transition) 2aueiiunasing lWnsaasuwnas vsaunasie Wundinaun

Il a
LANDULON

3-11.6.2.3.3  UKIAILANGIANENTA In phase Monitor Felunsdimasmslauenasidlnih Using
nn wissnelWihisaesdulunandendu(uunsdimsTaudauvasnelwanifundug
LLwéqdwﬂIWﬁugm Emergency to Normal) u,mmuqmzmwaauW\Iawaumé\ﬁimvl‘vmy’q
saald wazdidanalaudeliunsindidamsuaumae lWnaasnseiuud

o W

3-11.6.2.3.4 miﬁwmuasﬂﬁﬁywhwmLmeuqua’%wﬁu Gail
MIaTRtuLsITuLazaNNdzaunashe e

3-11.6.2.3.4.1 Normal Source Voltage Drop -Out ‘IJ%"IJG%;QVLG%’?::WJ"N 70-98 % ANnauLsIaUldNuY
iadsliiadassudinuusseIenldliihnnunaengliandy

3-11.6.2.3.4.2 Normal Source Voltage Pick ~Up Uunalaszuing 85-100% vasiinauseildnuiie
navlulFundsdelnihiugn

3-11.6.2.3.4.3 Emergency Source Voltage Drop - Out ﬂ%’uélquei”iwdn 70-98 % ANNNaLsIOUlFNU

3-11.6.2.3.4.4 Emergency Source Voltage Pick - Up USudaleiszning 85-1009 vasiifauseduldnm

3-11.6.2.3.4.5 Engine Starting Time Delay U3usaleiszwing 0-6 il tiemienamaminedaseud

WaunasnelWihugudedas
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3-11.6.2.3.4.6 Normal - To - Emergency Time Delay USusalaszwing 0-601ndi tilanshanaimslay
melugunasnalanidundanniusduuazanuivasunasnalwaniduinnu
3-11.6.2.3.4.7 Emergency - To - Normal Time Delay U5udalaszuine 0-60 wdl tilanthanan ms
Touthalugunashalitugumasmnniiussduwesemuivasumasialwiugunduan
Wuund
3-11.6.2.3.4.8 Engine Cool ~Down Timer USusaleszwing 0-60 it iiewinamsauLadasud
waamslaudenduguvasnalwiugiuud
3-11.6.2.3.4.9 Engine Exerciser
~ snsasallsunsulmedsssudmauiiunmaud 1 1@t 89 24 $lae ey
Jumeluduoni
— anselusunsulumsiiuedaseudiaulade 7 Tusunsy
- dlawedasaudimsnasauuainainsalusunsuliiimslaudheTwan (Load)
wialilaumalvaale
3-11.6.2.3.5 ATS NNG9z@BEIUNMINAFDUMINUNTEUE (WITHSTAND AND CLOSING TEST) ¢
WA5571 UL1008 S'z’;ﬁ:qnaﬂumswuﬂixuaﬁmmﬂﬁ 1 1/2 uaz 3 luda Lisyanald
THgunsaila q lishumanasaudsnan
3-11.6.2.3.6  LSWNUEHAN ATS 96a9IUNATFIU ISO9001 (ISO9001 International Quality Standard)

3-11.6.3.4. umawsmuqua’inﬁ (Control Panel)

3-11.6.3.4.1 ukasmUaNaINghaumelulasluswawas (Microprocessor) Ll ITuRusL
aataymmsinpsnm waziimbhasudesnailu LCD TogaansosumuazU3uaseeg
lalagldsvianin

3-11.6.3.4.2  WNAUANABTIAMANTR Inphase Monitor Hlunsdimasmslouemnuiilluih Unng

Pnunadshalwihissasdnlunandentu (Funsdimsloudsundshalranidundug
Lm&iqdwlvﬁugm Emergency to Normal) u,mmucﬁgmxmnaauW\Iaﬂaumdqdwlw&
saalduardsdyanaloumeliudaindiilomsvasunadsalnsgasnseiuud

3-11.6.3.4.3 miv‘mmuazmi&%ﬁmmummuquaﬁwﬁﬁﬁqﬁ
msaTRduLTITuLaranNdrasunashe Wl

3-11.6.3.4.3.1 Normal Source Voltage Drop ~Out USusialdszuing 70-98 % vasinaussduldnuiiads
Thedassudanuuazioiauldliihnoundshalngndy

3-11.6.3.4.3.2 Normal Source Voltage Pick ~Up USusaleisznin 85-100% vasiinausssuldniuiie
naululFundesdelnihiug

3-11.6.3.4.3.3 Emergency Source Voltage Drop - Out U%JU%\TVLG%”ESWJ'N 70-98 % WINNALTIAUITNY

3-11.6.3.4.3.4 Emergency Source Voltage Pick — Up USuaalaszying 85 -100% zasinaussauldnu
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3-11.6.3.4.3.5 Engine Starting Time Delay U3usalelszning 0-6 31l tianihenaamsniaiaseud
ilaunashelwihiugpuiadas
3-11.6.3.4.3.6 Normal - To - Emergency Time Delay U3udialaszuine 0-60 wdi tilanianamslay
melugunasnalianidundanniusduuazanuivasunasnalwaniduinnu
3-11.6.3.4.3.7 Emergency - To - Normal Time Delay U3usaleissning 0-60 il tilavianaims
Touthalugunashalitugumdsnniiussduwesemuivasumashelwugunduanidu
Uné
3-11.6.3.4.3.8 Engine Cool -~ Down Timer USuaaldsz1ing 0-60 1l tieninmmseuaiaseud
wiamislaudenduguvasnalwiugiuud
3-11.6.3.4.3.9 Engine Exerciser
~ gansanalsunsulitedaseudiauiiunaaaud 1 wnd e 24 Falus waz
Jumealuduany
- snsalsunsulumsiduaiassudiauldds 7 Wsunsy
_ dlawedassudmmsnagaundisansoTusunsuliimslauselnan(Load)
e lilauaalvanle

3-11.6.3.4.4 ATS/BPS YN¢N3@0numMsnasaunsnunszus (WITHSTAND AND CLOSING TEST)
MUINAIFIUULL008 Fszynalumsnunszuaaninasle 1 1/2 uaz 3 luda Lisyana
Tilagunsaile 9 Alathumsneaauasnan

3-11.6.3.4.5 I54UEKAN ATS/BPS 36adW U055 ISO 9001 (ISO 9001 International Quality
Standard

3-11.7 SOUND PROOF SYSTEM &%i5uaata3aamtiia lwnh

3-11.7.1 Wauadasrifialuih A NNIMIUANANNAWBILFEN (Sound Reduction) Taglviianu
aaaadelaiiiu 80 dB Safszez 1 was Mnuaniauaiasiidalih ldhasiaandu
Taszsuusznean AR IRAWAaNWSBN Sound attenuator wumlmﬁﬂndwﬁizqimmu we
dasnliaunsoszungmmaldiiissne tadnmaumgiluipsansldnulasund Talw
uUszIN 40 aeFEaLBearIaan

3-11.7.2 wissulanneuliyieiag Rock Wool anamunlivasndy 2 iy udangiueis GLASS
CLOTH wazPERFOLATE GALVANIZED STEEL lag5au%ad lunsoineiuiaua lule

enanen 3-11.7.1 (Iiydag Rock Wool NN 5 Gu)

3-11.7.3 wvenueuly Twidiauniia aega 2 tieawadsudihiududnaradin

’ MITR ‘ MITR TECHNICAL CONSULTANT REVISION ...

IADS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC3-11.DATA EXIM BANK.DOC



v =3 = I o Y
NIHANANE) ILAIITH Loasaan LL‘U‘US%‘UUG'I?ENVLV\I‘N'I

(UPS) d%3u#a3 Data Center EXIM BANK §UN 3 E-3-11/11

NeMITaMAUANNINATLA

3-11.7.4

3-11.7.5

3-11.7.6

3-11.7.7

3-11.7.8

a0 Air Inlet and Outlet Sound Attenuators zeantEh Ao99NBENYBUATEIEUR Woz Tos
ANDBNYBY WABNIFUNEAIMA Attenuators 7114 dauuniiafivhldanasgiuana wanes
fuladossudiliuaslinn Msfnes Z-GRILL nuhaeuan wwzdasamd(guuuulw
ihisuadnass wiamunudantaenssuivualunsdiidnea GEN ¥ila SOUND PROOF
ENCLOSURE lvisiaviaanaanmeuanaimseng musnasgIuLuae

Uszgiude (Acoustic Door) nsaulazg lildnsaumanaudinzdnudauannsau vy
Uszquidnatu densduudeuanusou wivmaniianumnisanws Tuunulszg szui
urwanneaasey lalefuzdia uin giladennuiuda 2 Wanudes Nnseu viudseg

sululdenssau tianudevean ssdivszqlild (Uussdl liavheis Stainless Steel

wiiuledulldndanam sfianuasanusaulamuinasgiu ASTM C665 wia tguh
(U289 Roxul AFB, Kimm Co Fiber Wudu

Y a & 2 o a Y Y o Y o (4 = &
Hunauazfaaadssiile iWihdeadlugRarszuumuanenuaiwaadaesaums Ussg
v = o A ) a v
wazszuuszeaIma meludasuaiaeiudialuih eaunssyluwuy Tiananse ssune
Malatieana e dunIad dassulsziu mldgunsaimgeraouled auysel uas
Yasnudsvaanlamuiszy lagazdaainmndsliansloglidamldiele q wis

v
[

WE{Sud9Gnae SPRING SUPPORT §3u via,ae wazgunsalone g niussduasiiion
#1150 SUPPORT N8ANUNDY SLAB 24UUY tiNalaanuusaduaziouae

3-11.8 OIL GEAR PUMP
Wwedasguaehiud@awdsuuunuiusy #iia External Gear pump (tWaaunumeausn) wis

Internal Gear Pump ({asrunumelu) Tduawmeslwihziia Explosion Proof lumsiuiadaumiu

LWaN Waz Flexible Coupling MNNINTFIUYBIUITENHNAR

] 4 ]

inadugauazavadluwideny

2

HviagALaTyadINAMNINNTFIULKHEN NnazaNiU Flow Rate 209iaudazzin

U
v =)

#e9iionIMslya (1/hr) Mlaneve aLduwriafaaeoeihiy Wisend 3 whaewasMs

v
=

Fuldnarad wIaamiile INFhuaeynaun 100% Load wsamunimvualuwuy
ANNIEITDUNDLADS AR LAY 1450 rpm

WNATHIUHAA A ETLAzINASTIUINMUeNNUsaaABalN faslamunasgIuasil :
IEC60335-1, IEC60034-1 EN60335-1 and EN60034-1
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(UPS) dw3uwas Data Center EXIM BANK dud 4 E-4/1

Commissioning, Test msSudsziuman

4 nsaain COMMISSIONING , TEST , SPARE PART, GUARANTEE & SERVICE waq

ssuulihuasdaans

4-1  msaein COMMISSIONING waz ACCEPTANCE TESTING

f5usheazdoaauaisms COMMISSIONING waz TEST szuu Tassuuninussudn

asfaumIeNeNas, ailauasiaIslialumsuiuusy  wasnedauAINEMENWINNBUEN

VBUNUTNAEADINMTUSULEN  waznadaulidasnnnmvualudamvueileatl

4-1.1 gunsal HIGH VOLTAGE SWITCH GEAR

4-111
4-11.2
4-1.1.3

4-1.14

mmsasadagunsal HV. ena TECHNICAL #igfedauuzii

nmsusuuasan OVER CURRENT RELAY anu RATE zasnsiauias
Tinms TEST sezuu PROTECTION ¢ha 9 wu SHUNT TRIP ssuu
SPRING, ON LOAD, OFF LOAD

wms TEST szuu INTERLOCK sewie CB

4-1.2 gunsal TRANSFORMER

4-121
4-12.2
4-12.3

4-124
4-12.5

imsasadagunsal TRANSFORMER  enu DATA REPORT #igfuauusiin

MmsUSuuagamgimsiauzesiaanmNdamnue

ims TEST szuu ALARM , ms@ewaaussuneaimd, asadaums

uzaswean nsal AUTO waz MANUAL

vnms TEST wafauas mnlssnugudaiitotsznaumsaalu

Tivhms TEST msSumsswamsiaudassi 0-100% leslwvnms TEST #

whenunsenlsenunaalasiituneudai

- vhms TIE CIRCUIT BREAKER wdavmstiinmstluwihitazduan 0-
100% Tagldmszlndhmelummsios wazndaldmszaahindaiiaia

- livmstiufinengamgiines COIL  daaanEuvnan uazdabud
wWoasiud vaemselnih wazvh DATA @uanamsnaass

4-13 gunsaledasiudaliih (Savhlesszuuiaiassuiialuih)

4-13.1

4-1.3.2
4-13.3

inmaanadagUnsaiadesiniialudihons TECHNICAL REPORT  1uuss

UazNaaDY

vnms TEST szuuilasdunanuaiiiag

aunsal #l#luns TEST fdail

- duiundeuda FAN HEATER DUMMY LOAD wnauiissweriuiaissmiiia
Tl (7iTs9973)
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Commissioning, Test msSudsziuman

4-13.4

4-13.5

- CB éwsudn-aadas LOAD nsdl TEST 70% SHOCK LOAD

- mPamudwsudsmimenanuwazmeluies waimndiumsinaassa
wshiwrham

- ndasiiataanuiieviasanaanuazdasansh

wims TEST msuadasiidialuihlos TEST o amufidaasuaziianne

WINADN WABUMS IFNUIS

- pagauszuums START  dresuasminuszuvzaseisssniialnih anu
gaivua LOGIC DIAGRAM Taglsisha LOAD

- vhmsan LOAD aa uazq FUNCTION enwndafvua

nagaumssumarauaiasiialwihudasiinihenuniafilsany

- wagaudl 25% LOAD, 20 il wiamuifiennsifiuauais

- waaaui 50% LOAD, 20 it vdamuiidmnsifivanas

- vagaudl 100% LOAD, 20 wit viamuidensifivannis

- wasaud 70% LOAD (STEP SHOCK LOAD), 1 a%

- pagaumsiemszlnihaswnszuy  luudazdisasmsnaday  liidns
gauauiugimuatsnalumsnadey  warlivhmstuiinada g dil

- ¢ VOLTS, AMP, PF, RPM, FREQUENCY METER ehgamgiimeTluvias,
Tn DC, sanmslaidamas anuciaushmelusias, uazanuidianaan
NNLATDY

4'136 MMIUSUUIULBZNATD UM IANI DN TNINIULLY

4-13.7

4-13.8

4-1.3.9

4-1.3.10

- WEEKLY START

- LEVEL VOLTAGE FOR START

- TIME DELAY AFTER MEA POWER COME IN

wmsuSuudsuar TEST szuumsidmisuanvameuan W DAY TANK
wazdlanaunu azdasiihsiudl 100% vas DAY TANK

vwmsuSuuauas TEST szuu CONTROL sawfuszuvau 9 wu szuu FIRE
DETECTOR, szuu BAS

miuilumsnagauszuy ATS 2aslasams nadau Mshauesssuy uas
difiums asaaau 2easfians seszuu EMERGENCY

mMsthesnwgunsal
1ﬁ'ﬁ1n1iﬂ1§q%’ﬂmmummgmLLazLﬂﬁ'ﬂuqﬂmtzﬁaﬂwémwﬁﬁwLfﬂu ZgFY
szgznanfimvualune 1 7 nasweunu

4-1.4 aunsal MAIN CIRCUIT BREAKER wazg MAIN SWITCH BOARD (MDB, EMDB)

4-14.1

Mmsasadaumsudagnnlsnulesns Mlsnugude lagasing
ATIAYA 693l

- 2wa BUS BAR wazduas BUSBAR
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Commissioning, Test msSudsziuman

4-15

4-1.6

- FRAMING »a3 MDB waz SUPPORT «as¢ BUS BAR

- NATPUAIGMNNEMITRANUUA

- gunsal AIR CIRCUIT BREAKER , METERING SET
4-14.2 snmsnasauszuu TIE 209 ACB aha FUNCTION Twiinns INTERLOCK ¢
4-14.3 shmsuSueene 9 2ae ACB ,CB auifliimanzan uasduiudiumsssuuda

NUNU

- UNDERVOLTAGE PROTECTION #3a PHASE PROTECTION SYSTEM
- OVER CURRENT SETTING
- INSTANTANEOUS TRIP (LOW-HIGH)
- GROUND FAULT PROTECTION

4-1.4.4 éuiumsvh coordination calculation was dnifiumsasiadaueads il
Tasams uaz sufiumsuiuaseniidnunm 1d uazanaia 1élu udazaavos
main circuit breaker wialvien setting gndas

WIRING, FEEDER
4-151 vrmsasraga INSULATION RESISTANCE wasanelwiena TECHNICAL
REPORT

Taglvidnfiumsanagaunniasiianiumsions srnneasimnlalamidiums

a 3 Y o kg 1 1 QJ Y o lﬂ'
daas Tih managaudeg mnalivasess Tihausilasy
4-152 lumsasnadsuaalnlihmenesauisudahgunsallwihnivuesiun

CIRCUIT BREAKER

4-15.3 ewes INSULATION RESISTANCE was WIRING uas FEEDER iifalddas
Taishar 100 MEGA OHM duen INSULATION RESISTANCE wa1 BUS
DUCT asdasliishneniiguaauuzin (GROUND WIRE Tsivnms MEGGER
fivdn GROUND ROD uaslwisienlaiviu 25 OHMS g w¥u POWER uaslai
iAu 10 OHMS dwussuudams

4-15.4  asnaaumsdems MAIN FEEDER Iwilulumudammuauszagluuimil

whoale (Undldedsiimsaaana MAIN FEEDER)

CONDUIT CABLE TRAY & WIRE WAY

4-16.1 asmasvanae, wiiezas CONDUIT w3a CABLE TRAY Tvigndasmuuuu
wazdaivue

4-16.2 avaseumsiudia via SUPPORT Wagluammiludauss msdavielildsad
anulasamung NEC vinaldwawiadadaifisesyu, vinuazlivhlv Sadives
vawasuld
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4-1.6.3 avnsaumsmvua CODE &ivie wia BOX wia STRAP Twidlulueu
FaMNUR

4-16.4 vinasesdazes CABLE TRAY winaivniazazdadlifisesay uazazdasil
malidmiuenudaiilasmaluibhnn  sesdeuss CABLE TRAY

4-1.7 DISTRIBUTION BOARD (DB, EDB) & PANEL BOARD (PP, LP, EP)

4-171 shansanadeaunsalg DB, PP, LP, EP ThamuInesgIuifMuamu
LOAD SCHEDULE w3alai

4-17.2  amndeudmunisiidaniliaglusumisiivaansenninuasau qduvisas
DISTRIBUTION BOARD & PANEL BOARD  azdaawhialalagazann

4-1.73 msuSuussuasnasauszuy CONTROL uwasz PROTECTION wu szuu
SHORT CIRCUIT PROTECTION

4-17.4  disvinszony Ad waasialu LOAD SCHEDULE uasldluzpswmadinmihg ud
av PANEL Téshifiumaviviagian wasglval Tas Tima g5udhacidiums

NAFDUNAITNAITNALENT

4-1.8 AUTOMATIC POWER FACTOR CONTROLER
4-18.1 asmasug AUTOMATIC POWER FACTOR CONTROLLER  ana
TECHNICAL DATA
4-18.2 U3uudeuazasnasuaunsel POWER FACTOR CONTROLLER  ien
POWER FACTOR ¢ 9 Tuudaz STEP waztiuiinah POWER FACTOR
LAGGING ¢s aslumsis

4-1.8.3 asnmasumsinuadwasginsalindeya / Ju Tignimslanuais

4-1.9 LIGHTING FIXTURE , SWITCH

4-19.1 asnasuwazienuazan amwmeuanzaslenlwliaglusmwianysel,
4810

4-19.2  asmasvgunsalusznaumelulanlu wu wasalw, BALLAST,STARTER n
waan, CAPACITOR, GRILLE, DIFFUSER fimneussavadiuliiiaysia

4-19.3  amaseumsaaaslanlwliegluammitiuaiudaus  uazimsandams
thgsdnwnlanlumends  lunsdifienaasdasimawasundadalaululi
aansold Taslidasgaiedunuih vianudu

4-1.94 lunsdifdulaulimeusnaians innadeumsdaasdupaslanlnde

4-195 amassumsanasainglwliinmsiadesndurasaindmundunadlanlniida
BENUTINZHY

4-19.6 anndeusziu ssazvasaindlwliagludumisiigngas
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4-1.10 RECEPTACLE OUTLET

4-1.10.1
4-1.10.2

4-1.10.3

4-1.10.4

31990 svau svesuas RECEPTACLE Taglushumisiigndas

a319dau seauuseuluihil RECEPTACLE 14l 220 Taavi v3aeuitld
sanuuuly

assau mahans HOT LINE waz NUTRAL #ieh RECEPTACLE 1w
wilaufunnge  wazeTadeunMEAUIAGUIS  uasmeAutune
NEUTRAL Taidasauru

asngaumaiiasuas RECEPTALCE Thasefunssiissylunuulasmada
CHECK 1wlédayanniign (duilululdasasasaunmvun) wazasiithe

NAME PLATE achsireq uenawe VOLTAGE wazaeash  Auanuma
PANEL BOARD

4-1.11 EMERGENCY LIGHT AND REMOTE HEAD LAMP

4-111.1

4-1112

4-1113

4-111.4
4-1.115

4-1.11.6

asndauznazes LAMP uaz wnaanwy (AMPRERE HOUSE) uas
BATTERY wasiilawianadauivinanuldinumasatmuaviala
asnaseudmumeuanzaslawlnaniduuaslanl  REMOTE Tvagluanmwil
anysol azea

asaseugUnsaisznaumelulawl wiu BATTERY, vaaalu Tvgndasiild
{ERITHY

avadau FUNCTION zaslaulvgnidulviilvasudauana SPEC.
asndauanuaIsalumsnelwan  BATTERY lugwaaalwvisvual
Tdnaneuiidmualu SPEC. Tinagau wihaw 100%

as1aaau CHARGE Inaaweas CHARGER Tvivnnugndas wazagaelu

naszyludaiivua

4-1.12 GROUNDING & LIGHTNING PROTECTION SYSTEM

4-112.1

4-112.2

asaaumsnan GROUND ROD lashwnu  wssenad@neadiuuu
fmue wazaasaussuuiden EXOTHERMIC WELD  semasuaaiu
GROUND ROD viizeusieruatheanysal (Ingazdasasinaauatslnd-aa
dlasnnduszuufienudrdaann)

Saen GROUNDING RESISTANCE 2aa GROUND ROD finanliashs
audaannaalildmeuii DESIGN 13 drlaildlvaaniiia (eniiialdlainmsiiu
5 Tavin) Tsifiumsnasauszuu asadiduuas nansae wn mlade T
difiumsaaniiindy Tasswealdnals ud
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4-112.3

4-1124

4-1.12.5

4-112.6

4-112.7

asasaumsieans GROUND whiu BUSBAR wi3a TERMINAL 3u o 1w
agfluamwiiiuaudaussgunsaiudia wu BOLT wia CLAMP 1#5aqiinu
AaNINANIBUGN

as1agoums EXOTHERMIC WELD wnaalvasluammwitaaysal laifion
sav3agunimasuadunanlvmsiandalaanysol
asndaumsiuBamenasuas (LOOP) wpsszuudaihlifissasvhanai
muualuwuu msdada AR TERMINAL TYPE éha 4 Tiagluamwiidi
anusiuesuiouss umamaiy BOLT Sasewia AIR TERMINAL fuane
nasuas (LOOP) waznsiiu AIR TERMINAL ru BASE
aRFaULINIMSEuSEaIhasduresszuuaathlailviie SIDE
FLASHING

asvasauszuu EQUIPMENT GROUND #u COMPUTER GROUND s 2

szuvaraasuenasnnnnuataaenalasmsnagauil OUTLET ve 2 szuu
L v g; =Y L =1 1 L4 =
Faanudumuzasans GROUND ns 2 sfiauaziuiindefpanuuuiiarsen

4-1.13 SOUND & PAGING SYSTEM

4-113.1

4-113.2

4-1.13.3

4-1.134

4-1.135

asadaunng wavriiovasiadesmeln  uazmalwlidulumuiimvualy
WUy

aadaumsdanisinsduihweu TWagluanwiudouss vinu CONE
waz MATCHING TRANSFORMER azdaiigenguiuiuniaunas
aadaumstiasuaznadaugUnsaissundes  wu POWER AMP.,
TUNER, TAPE uazau 1 °lﬁ'agj1uﬁ‘7iamﬁa'ismﬂmmﬂlé’ﬁ winlinmanzae
uarlifianagldviothszuuay

asFauANNGIeId Inyndiidumiaig 1 uaznaassmsuiu VOLUME
CONTROL wnd

asvaau Mo wes ms interface and override weq szuu fire alarm and
paging  waz ms OVerride msvaru samszwine szuu AV Tusias Useaw
e qiifimsusn seuu dee eananszUL dHu na

4-1.14 TELEPHONE SYSTEM

4-114.1

4-114.2

asadavznaaziauaiasasasln  wazaelnsdwiluiulumun
Murualuuu

asaaaumsihanensdnsid OUTLET waz#i TERMINATOR, BLOCK,

MDF Tviilulumusvisgdnnsgiu
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4-1.14.3 vegauenudaiiisswasaalnsdnsiann OUTLET Tluss MDF ¢he PABX éh
Tasansoneaaunu PABX Taanal#is SHORT Uareanawaia

RESISTANCE #guana
4-1.144  asnasuszuu PABX GROUND waz GROUND ROD

4-1.145  vnmsdaes ururs uaes wasihmsieas 1ilug MDF ,TC ws i
waze Lni

4-1.15DATA SYSTEM
4-1.15.1 Saww3an NAME PLATE #ig RACK nng uasiianadoyanamnidulyia LABEL
fivhuazheyeaedyann
4-115.2 vhmsnedaumedyanmmumnasgumsanns TIA/EIA Fregunsaiing
CERTIFICATION Susaslaasmtiuna uazazaasinmsnadavuadaias
Fasaluil

- msuhvhaa (WIRE MAP)
- anwemana (LENGTH)

- mlanmlumsioumassduanaluudazdans (PROPAGATION

DELAY)
- DELAY SKEW
- @msaanauzasdayana: (INSERTION LOSS)
- Near End Crosstalk (NEXT)
- RETURN LOSS (RL)
- ATTENNUATION CROSSTALK RATIO FAR-END. (ACR-F)
4-1.153 éeadrmsnagauseaduanues APPENDIX ‘E’

4-1.16 MATV SYSTEM

4-1.16.1 asnsevmnauszaiinuawiadosmeln uazars COAXIAL Tahflulumadi

fvualuwuy  wazlieslviimsaanaans COAXIAL
4-116.2 evndaudunieaamstansgunsaluandyana TV agluduned
gnsaen SERVICE meavaslanevsald  liesdaasluthuuutlame

< \ I \J 4"
#iagltidanazanusuuau
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4-116.3 asndeumsnans whamasudyans TV Tiiululuiamefisudyanaan
amildanniign  Tesfidyapasumutioeiige  eanuudauseaumanme
wazszuuilesnuihei  azdasenansailasiuaarmela

4-1.16.4 asasoussduenuuswasdaana TV ynae Weglusmfivangay  way
naaasdadhiueIasiulnsiiod Tasgudagwuas OUTLET 1ega ilag
Fuanamwh imndaundeduanasuniugy 4 vial

4-1.165 avvsougunssinsznsdaano (TAP OFF wia SPLITER) Tfifluluonai
Mvualuwuu)

4-1.17 FIRE ALARM SYSTEM

4-117.1 asiadevzwe wazrlinvesasesaeln uwazmedyauare 9 Tiduly
anaitnualuuuy

4-1172 esdaudumisiiions CONTROL PANEL wazgunsaitsznaudu q
wenenwlalagldviathasuudu 4

4-1173 wnesaumsinnueaainDETECTOR nn ZONE, MANUAL STATION, BELL,
WazAu ) SINIMSTUT RN wazmahdaanadiasunn FUNCTION anail
szylu SPEC,

4-1174 asnasvniasaldidulian SPEC uaznaaaunisuss TROUBLE wasnns
DISCONNECT CIRCUIT w3ams SHORT CIRCUIT Tasmisgueaatng
w19 LOOP 2a939aseeq tivanaaaulasnsld OHM-METER asiagaunis
LOOP wawaslaaeiilgazdashiueanusumu END OF LINE

4-1.18 szuuilasnusuasraannihen
4-118.1 asnaaavuaznagauszuu TEST GROUND ROD waz COUNTER TEST
4-118.2 asasauvuaztiusinszuu THERMAL GRAPHIC SCAN #a@asnsleivinsu

gunsalfiszyiiadadiiiumsla 3 iwauuaztuiinluiuniinse LOAD gga

qﬂﬂsiﬁﬁ'ﬁmmsmmaauLLasﬂ’uﬁﬂﬁé’hﬁ
- TRANSFORMER

- ¢ MDB, ACB, MCCB

- BUS DUCT

- ¢ DB

Togdenansnuuaztauuzihlvidwesdasimsdiuu 3 %0
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4-2  gunsal SPARE PART dwsulasams
Fudheasdesiandsngunsol SPARE PART Tviudidoasdsil
4-2.1 aunsal HV. FUSE s 6 70

4-2.2 srems SPARE PART wasgunsalszuu GENERATOR

- TOOL SET 1 %0
- BATTERY CHARGER 1 %a
- LUBE OIL 2 %@
- ldnsasarme 4 o0

4-2.3 aunsalaing uaz OUTLET nnadia s1uru 20 90 waz QUICK CONNECT

Insdwii 2 oa

4-24 w3sugunsolvaslanlnadias 10 40

- LED 78 FLUORESCENT 16W. 2500LM
- LED DRIVER
4-2.5 SMOKE waz HEAT DETECTOR #wou 5 7
4-2.6 CEILING LOUD SPEAKER sau 5 «e
4-2.7 LOW VOLTAGE FUSE uaz PILOT LAMP d1uu 10 e

4-3  GUARANTEE

Yo v v o L L4 d a 3 I = 2 o
Qi‘ummzmmmmiiuﬂiznuqﬂnimuammmmtﬂunm 2 U ¥isanIuNaUNIU

4-4  SERVICE

H3udnazdasihmsuimsagunsainasnndanavnuiunm 2 ¥ awndayniusulseiu

Toelurauwavasnuusmasil

4-4.1 aunsal HV SWITCH GEAR uaswilaudasluih Thunasiaaeuaunsainn
W0 Ig g uEaNN 6 thau

4-42  gunsal GENERATOR T¥nasiadaugunsel, amadauthiuiadas, wasy
308191 N anI09010d warasiadaussuu ALARM ¢1a g Taafiszazinan
usmann 9 3 iau

4-4.3 aunsal FIRE ALARM, EMM, SECURITY T#uninmsasiagaugunsalane g
209¢ CONTROL waz SET évdaq nnq 3 iéau

4-44  gunsalszuu CCTV Tiinhmsasaaaugunsainn 9 6 hau
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4-5  enaslumseyifdag

4-3.1

4-5.2
4-5.2.1
4-5.2.2
4-5.3

4-53.1

4-53.2

Taquaiazdaswesyaifdagaanuuuriny laun

- HV SWITCHGEAR, TERMINATOR

- TRANSFORMER

- ACB, MCB, PANEL, CAPACITY BANK, CABLE TRAY wa ¢ LV
DISTRIBUTION siswaa

- GENERATOR

- METERING SYSTEM, SURGE PROTECTION

- LIGHTNING PROTECTION

- FIRE RESISTANCE CABLE

- szuu TELEPHONE

- szuu PUBLIC ADDRESS

- szuu FIRE ALARM

- szuu CCTV & SECURITY

- szuu LIGHTING CONTROL

- szuu ISOLATED POWER

- szuu LIGHTING, RELEPTACLE

- szuu NURSE CALL

- szuu UPS

Sanaada 4-5.1 1y sdasiistuuumsiauadisil

Tisinns COMPARE SPEC nnvivdalusumaiia

azaaaiiluagy MODEL, qu usndmnnnianans uazdsinou 4 oe
tana1s SHOP DRAWING waz AS-BUILT DRAWING fiaasazdriunlw
Hoanuuunsu wu nu MAIN gunsaluaz ROUTING 2asgunsainan

SHOP DRAWING waaa SINGLE LINE , RISER DIAGRAM , LAY OUT vaq
w309 , MAIN ROUTING whanens uaz MAIN ROUTING PLAN

wuy AS-BUILT DRAWING+USB Tvanuuuiiawadanu 1 4a
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(UPS) dwsuwas Data Center EXIM BANK Vendor list

5-1  sensaunsaiian uazaunsaifionsn Ivld
amsise wargunsaineyldlvldmuidadaniiduiiswnmadsznaumaidenisguas
aunsalzasszuulvih fdSudeasdesaualsguazaunsaldy 9 ewuissyluihdadarild
Togazdaatulumudammuazasil  wazazdasaineazildaamanaia upamasn Wiaung

55y wazznazesgUnsaiiulyvizany uarasdaausraayifnaumsdiumMsInge

5-2  @anaenu

- gunsalnnUsenagnde viinede gunsainndannuseimanssyuimy
- REGIONAL ASSEMBLY UNDER LICENSE nanedis mwzmsusznaugunsaingiimedl
TaglssnuazdaauaadlususasmstssnaunnUssmagnanduILaas

- REGIONAL UNDER LICENSE nanedis aunsainndalugimeil Teegmeaunsalasdes
uaeaLanaslanuninaaazdaelasumssusaIndan i nUssinAgREa AN ULEaN

%aqﬂmiﬁ Ussinaguannan Ussmfﬂ,ugﬁmﬂ

5-2.1 HIGH VOLTAGE SWITCHGEAR: SF6 RING MAIN UNIT (33kV)

SCHNEIDER ELECTRIC FRANCE or 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 ELECTRIC USA or Regional Assembly Under License
ABB EU or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Under License
EKARAT THAILAND

inrw ITR i MITR TECHNICAL CONSULTANT REVISION oo
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(UPS) dwsuwas Data Center EXIM BANK

E-5/2

%aqﬂnsnﬁ( Usznaguannan
5-2.3 GENERATOR SET : DIESEL ENGINE

CATERPILLAR USA

CUMMINS POWER GENERATIONUK

KOHLER USA

5-2.4  GENERATOR SET : ALTERNATOR

CATERPILLAR USA
STAMFORD UK
MARATHON UK
LEROY-SOMER FRANCE
KOHLER USA

5-2.5 MAIN SWITCH BOARD MANUFACTURER

SCHNEIDER ELECTRIC / ASEFA THAILAND
SIEMENS / ESI THAILAND
ABB / PMK THAILAND

Usznalugiine

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

5-2.6  LOW VOLTAGE CIRCUIT BREAKER : AIR AND MOLDED CASE CB

SCHNEIDER ELECTRIC FRANCE
SIEMENS GERMANY
ABB ITALY

5-2.7 PANEL BOARD: MINIATURE CB

SCHNEIDER ELECTRIC FRANCE
SIEMENS GERMANY
ABB ITALY

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

[IVIITR| MITR TECHNICAL CONSULTANT
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dwun b

Vendor list

E-5/3

5-2.8

#Faalnsal

9

Ussinaguannan

SAFETY SWITCH & DISCONNECTING SWITCH

GE

SIEMENS

SOCOMEC
SCHNEIDER ELECTRIC
LOVATO

5-2.9 MAGNETIC CONTACTOR

SCHNEIDER ELECTRIC
AEG

SIEMENS

ABB

MOELLER

USA
USA
FRANCE
USA
ITALY

FRANCE
GERMANY
GERMANY

SWITZERLAND

GERMANY

Usznalugiine

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Undler License
or Regional Assembly Undler License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

5-2.10 CURRENT & POTENTIAL TRANSFORMER: LOW & HIGH VOLTAGE

MITSUBISHI
JANITZA
CROMPTON
LUMEL
CELSA
SACI
CIRCUTOR

JAPAN
GERMANY
ENGLAND
ENGLAND
SPAIN
SPAIN
SPAIN

5-2.11 METERING & ACCESSORIES EQUIPMENT

MITSUBISHI
CROMPTON
CELSA
LUMEL
JANITZA
CIRCUTOR
SACI

JAPAN
ENGLAND
SPAIN
ENGLAND
GERMANY
SPAIN

EU

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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%aqﬂnsnﬁ( Usznaguannan Uszmalugiine
5-2.12 SWITCH, DIMMER & OUTLET
PANASONIC JAPAN or Regional Assembly Under License
BTICINO ITALY or Regional Assembly Under License
SCHNEIDER ELECTRIC FRANCE or Regional Assembly Under License
SIEMENS GERMANY or Regional Assembly Undler License

5-2.13

5-2.14

5-2.15

5-2.16

Wiamungaanuuumelummue

LOCAL LUMINAIRE: FLUORESCENT HOUSING

L&E THAILAND

DELIGHT THAILAND

PHILIPS THAILAND

LUMINAIRE (DOWN LIGHT, FLOOD LIGHT, SPECIAL LIGHT, STREET LIGHT)
MKP THAILAND

L&E THAILAND

DELIGHT THAILAND

PHILIPS THAILAND

OSRAM THAILAND

wsamuigaanuuumalumnue

HIGH BAY LUMINAIRE : REFLECTOR

PHILIPS NETHERLAND
L&E THAILAND
HOLOPHONE USA
LUMINARE : LAMP (LED, FLUORESCENT, MH)
L&E THAILAND
PHILIPS THAILAND
OSRAM GERMANY

or Regional Assembly Under License

or Regional Assembly Under License

or Regional Assembly Under License
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(UPS) dwsuwas Data Center EXIM BANK Vendor list

E-5/5

- P Y a @
ﬁaqﬂnsm Ussindguanan

5-2.17 CONDUIT: METAL

PANASONIC THAILAND
ul THAILAND
RSI THAILAND
BSM THAILAND

5-2.18 CABLE: (HIGH VOLTAGE & LOW VOLTAGE)

PHELPS DODGE THAILAND
THAI YAZAKI THAILAND
BANGKOK CABLE THAILAND
CTW THAILAND

5-2.19 CABLE: FIRE RESISTANCE CABLE

STUDER SWITZERLAND
PRYSMIAN TURKEY
RADOX SWITZERLAND

Usznalugiine

or Regional Assembly Under License
or Regional Assembly Under License
or 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
SIEMENS EPCOS GERMANY
ELECTRONICON GERMANY
SCHNEIDER ELECTRIC FRANCE

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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E-5/6

#Faalnsal

9

Ussinaguanvan

5-2.22 AUTOMATIC TRANSFER SWITCH (ATS)

SOCOMEC
SCHNEIDER ELECTRIC
ABB

ASCO

FRANCE
FRANCE
ITALY

FRANCE

5-2.23 DISTRIBUTION BOARD MANUFACTURER

ES|

PMK

ASEFA

SCHNEIDER ELECTRIC
SIEMENS

ABB

THAILAND
THAILAND
THAILAND
FRANCE
GERMANY
SWEDEN

5-2.24 WIRE WAY, CABLE TRAY, CABLE LADDER

ASEFA
ul
BSM
SC

5-2.25 TELEPHONE OUTLET
PANASONIC
COMMSCOPE
BTICINO
CLIPSAL
LINK

THAILAND
THAILAND
THAILAND
THAILAND

JAPAN

USA

ITALY
AUSTRALIA
CHINA

Usznalugiine

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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Vendor list

E-5/7

%aqﬂnsnﬁ(
5-2.26 TELEPHONE TERMINAL

3M
KRONE
QUANTE
POUYET

Ussinaguanvan

USA
GERMANY
GERMANY
FRANCE

5-2.27 FIRE ALARM SYSTEM (FULLY-ADDRESSIBLE)

JOHNSON CONTROL
NOTIFIER

EDWARD (EST)
HONEYWELL
SIMPLEX

5-2.28 MATV (IPTV)

HIRSCHMANN
TELEVES
WISI
FRACCARO

USA
USA
USA
USA
USA

GERMANY
SPAIN
GERMANY
ITALY

Usznalugiine

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

5-2.29 PUBLIC ADDRESS SYSTEM (I#andaidhfussuuaiunasle)

BOSCH
DYNACORD
CROWN
TOA

BL

EV

0SC

GERMANY
USA

USA
JAPAN
USA

USA

USA

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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FagunIal

Ussinaguanvan

5-2.30 FIRE STOP AND FIRE BARRIER, FIRE WALL

5-2.31

5-2.32

5-2.33

ABESCO
3M

KBS
NELSON
SIGNUM
HILTI

UK

USA
GERMANY
USA
GERMANY
AUSTRIA

Usznalugiina

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

TELEPHONE & COMMUNICATION & COMPUTER CABLE

COMMSCOPE
BELDEN
AVAYA
LINK

LED DRIVER (THDi Taitin 15%)

L&E
PHILIPS
OSRAM

Gl = 1
nIBLNYULM

USA
USA
USA
USA

THAILAND
THAILAND
THAILAND

IP CCTV (Idizandahnuszuudiunanla)

SIQURA
BOSCH
PELCO
AXIS
AVIGILON
GE
HIKVISION

NETHERLAND
NETHERLAND
USA

USA

CANADA

USA

CHINA

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Undler License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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FagunIal

Ussinaguanvan

Usznalugiine

5-2.34 SECURITY & ACCESS CONTROL SYSTEM (Iv#andaudhfussuudiunale)

BOSCH

JOHNSON CONTROLS
DOOR GUARD

GE

CHUBB

HIKVISION

NETHERLAND
USA

USA

USA

USA

CHINA

5-2.35 LIGHTING CONTROL SYSTEM

ABB
SCHNEIDER ELECTRIC
PHILIPS

SWEDEN
GERMANY
NETHERLAND

5-2.36 BUILDING AUTOMATION SYSTEM

TRANE

TRIDIUM

JOHNSON CONTROLS
SIEMENS

SCHNEIDER ELECTRIC

5-2.37 DIGITAL METER

LOVATO

JANITZA

SOCOMEC
SCHNEIDER ELECTRIC
CIRCUTOR

USA

USA

USA
GERMANY
FRANCE

ITALY
GERMANY
FRANCE
FRANCE
SPAIN

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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(UPS) dwsuwas Data Center EXIM BANK Vendor list

FagunIal Usznaguannan Uszmalugiine

5-2.38 BUSDUCT & PLUG IN BUS DUCT

SCHNEIDER ELECTRIC USA 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 ELECTRIC FRANCE or Regional Assembly Under License
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E-5/11

#Faalnsal

9

5-2.42 ISOLATION POWER SYSTEM

STARK STROM
SOCOMEC
SCHNEIDER ELECTRIC
BENDER

5-2.43 UPS BATTERY

SCHNEIDER ELECTRIC
SAMSUNG

LG

C&D

EXIDE

FIAMM

HOPPECKE

5-2.44 NURSE CALL

BITCARE
AIPHONE

AUSTCO

SHRACK SECONET
JERON

CARECOM

5-2.45 SURGE PROTECTION DEVICE

MCG

SOCOMEC
PHOENIX CONTACT
DEHN

Ussinaguannan

UK
FRANCE
USA
CANADA

FRANCE
SOUTH KOREA
SOUTH KOREA
USA
GERMANY, EU
ITALY
GERMANY

SINGAPORE
JAPAN
AUSTRIA
AUSTRIA
AUSTRIA
JAPAN

USA

GERMANY

GERMANY
GERMANY

Usznalugiine

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Undler License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
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(UPS) dwsuwas Data Center EXIM BANK Vendor list
Fagunsel Usznaguannan Uszmalugiine
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 ELECTRIC FRANCE or Regional Assembly Under License
RIELLO ITALY or Regional Assembly Under License
5-2.47 DATA & 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)

Ul
CADWELD
KUMWELL
ERICO

5-2.49 CONDUIT FITTING

SC

SCC

SEC

Ul

STEEL CITY

THAILAND
THAILAND
THAILAND
THAILAND

THAILAND
THAILAND
THAILAND
THAILAND
THAILAND
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(UPS) dwsuwas Data Center EXIM BANK
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Vendor list

E-5/13

- P
Faadnsal
zagunsnt

5-2.50 EXPLOSION PROOF EQUIPMENT

CROUSE HINDS
HUBBELL

GE

EYE

PHILIPS

ABB

(SERVER ROOM)

Ussinaguannan

USA

USA

USA

JAPAN
NETHERLAND
GERMANY

5-2.50 POWER DISTRIBUTION UNIT (PDU)

VERTIV

ABLEREX

SCHNEIDER ELECTRICAL
ASEFA

PMK

ESI

USA
TAIWAN
FRANCE
THAILAND
THAILAND
THAILAND

5-2.51 AIR SAMPLING SMOKE DETECTOR (ASD)

VESDA
SECURITON
KIDDE
HONEYWELL
AIR SENSE

5-2.52 WATER LEAK DETECTOR

VERTIV
TTK

AQUA ALARM
ELSA

AUSTRALIA
SWITZERLAND
USA

USA

ENGLAND

USA
FRANCE

UK
SINGAPORE

Useinalugiinig

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under Lice

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License

or Regional Assembly Under License
or Regional Assembly Under License

[IVIITR| MITR TECHNICAL CONSULTANT

REVISION ..o

I\DS\PROJECT\DATA EXIM BANK\EE\EESPEC\ELESPC05.DATA EXIM BANK.doc



DA ek wazaanuuuszuudrsaslih dun b E-5/14

(UPS) dwsuwas Data Center EXIM BANK Vendor list
Faaunsol ﬂszmw@'mamwa‘"ﬂ ﬂizmvﬂuga‘imﬂ

5-2.53 CABLE BASKET

CABLOFIL FRANCE or Regional Assembly Under License
FURUKAWA JAPAN or Regional Assembly Under License
BASOR SPAIN or Regional Assembly Under License
5-2.54 UPS
EATON FINLAND or Regional Assembly Under License
VERTIV USA or Regional Assembly Under License
SOCOMEC FRANCE or Regional Assembly Under License
SCHNEIDER ELECTRIC FRANCE or Regional Assembly Under License
RIELLO ITALY or Regional Assembly Under License

5-2.55 UPS BATTERY

SCHNEIDER ELECTRIC FRANCE or Regional Assembly Under License
SAMSUNG SOUTH KOREA  or Regional Assembly Under License
LG SOUTH KOREA  or Regional Assembly Under License
C&D USA or Regional Assembly Under License
EXIDE GERMANY, EU  or Regional Assembly Under License
FIAMM ITALY or Regional Assembly Under License
HOPPECKE GERMANY or Regional Assembly Under License
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150% wpsusuhusimasdmiuniasdsonduiiivanesuosgaduagiauenlid
nsseanawulalviade

3. wavianasuas (COOLING COIL)
COOLING COIL Tiluwuuvianasuas § ALUMINUM FINS gadaatnurianaues
uaztsznaveguulasaunangudinzdaenad COOLING COIL azdasannuuulyidl
Uszansmmwmasmamanasaugiuazenuizianluariu COOLING COIL Tumnnad
500 wadawnii COIL azdasldiumnasauuseduii 450 PSIG viaussduemuil
UIENRRAN N UL INUNHEG

2. uwunsasome (AIR FILTER)
wHunsavaMadvisutnIavasantiulitluntia PRE FILTER TYPE daaanenuannau

FILTER (fluuuu CLEANABLE ALUMINIUM Iwsiamaumanltsnn 1"

3. AUTOMATIC TEMPERATURE CONTROL
zaavianldiiszuumuauanmgilazsaludd (AUTOMATIC TEMPERATURE
CONTROL) vilaansnsamuaumstnanuaes EXPANSION VALVE Tumsu3usan
mislvasasasianuduuazmsinausas COMPRESSOR wilalwldaamgiionai
dasmslunsdifiaionifusmeadalii COMPRESSOR snni la#a asdasiam
FamuaNgun)ilvidanndas
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#. AIR DUCT SMOKE DETECTOR
azdpsialvd AIR DUCT SMOKE DETECTOR iavhwihidaasmugumarmanu
Yaennanasasavandy fvsnuewmuisuacud 50 gnunafuasdewnii vie
wn3aeinfiawe 4.5 TON zuld Tunsdiiamaalna AIR DUCT SMOKE DETECTOR
Tifidrgampiimahou 32-131°F  waziduwvuusaedauluihe 12-24 VDC
WIDMNNINITIURKES Aaesagvaannay wazlunsdinssuumsthaunaudniniase
s g a aY 1o a & v v A ' < va &
audy Wurlianliimsfensiaaunauithiaiasdvamdu Tidaas SMOKE

DETECTOR szwemaed uaz FILTER waaadas AHU

a. DISCHARGE DAMPER
azdasialyi DISCHARGE DAMPER iusngmaaanuaaiaiasadanifiunniaios
iveldlumsmuquusinaaunnieias DISCHARGE DAMPER Tvifhuwuy MULTI-
LEAVES BLADE & CASING uas BLADE dssnauuasaiugulasldusiumangudnsd
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AIR COOLED CONDENSING UNIT

adassznavdiGannlssnuguda lunsdifivsznaunnlsanuguaomelulssmezdos
agmeldmssusas wazldsuayanannuieneguda fsuiazdasiam TECHNICAL
SELECTION usasmisazidealumsiden AIR COOLED CONDENSING UNIT ifiana
ansalumsienuduldlidasnhiimmualy wasiansludumismuuuy  Toszdas
Jonslvimstamaasamediuluagaiivszansam Tunsdifinzdadlyid HOOD g3ushs

v Y o A o &
AL HUMIININTU

v

AIR COOLED CONDENSING UNIT #l#sdasiinaazidaauasginsaisail

huriiadldansneanudu R-410A viaiifnsandisuwh

2. fdidshmawiuminaudinsdussmFesniielFnunaauds

a.  waviaszunaanwuseu (CONDENSER COIL) veevanasunsliazidiuiindu
avgiitiy v3anasuasdadaturanasuaslasdeng

.. Waaw uazwaimes waandluwuuluwe (PROPELLER TYPE FAN) vhéna
argiiiuvde winwudiuaiueged vawmesunswaanazdadldiuszuulnih
380V 3PHASE 50Hz. wi3a 220V 1PHASE 50Hz. wiifu asifiuziia CLASS B,
MOTOR INSULATION figunsaitlasfiunaimaslusiogmelu wasifiuuuuiivas
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2. COMPRESSOR Twifluwuu ROTARY, SCROLL wazw3a RECIPROCATING
Toamnszezvieszninaga CONDENSING UNIT v FAN COIL UNIT iund 12
W azdouiinmnamsmanuiivisueiasareiumsgands iasnany
Woamu  wasmnszasiasewiega CONDENSING UNIT v FAN COIL UNIT
tAuntszesii COMPRESSOR wuu ROTARY w3a SCROLL a=141e 1ils
COMPRESSOR fluwuu RECIPROCATING wsiflémsidanaiiauas
COMPRESSOR ulumudauuztihwasusunguan RECIPROCATING
COMPRESSOR #slzuna 10 HP. uly  Tsiluwuy SEMI-HERMATIC %4
VIBRATION ISOLATOR wiiatlasfumsduaziiiau

¢ a Yy a & Y o e g
3, Qﬂﬂimﬂ’mquﬂﬂzmmmﬂmﬂ fﬂz@lm&lqﬂﬂimﬂﬁu

HIGH AND LOW PRESSURE STATS WITH MANUAL RESET  &wsu
wInsSuameaniimszmsvanudussud 36,000 BTU/ HR #uly
STARTER WITH COMPRESSOR OVERLOAD DEVICES

TIME DELAY RELAY

OIL PRESSURE SWITCH WITH MANUAL RESET  éwsuwe3asdSuamedi
fnemsmenuiuaaud 7 duguly

CIRCUIT BREAKERS WITH CONTROL DEVICES

EXPANSION VALVE WITH PROPORTIONAL THERMOSTAT  &wsu
wiasSummanimszmsnemudusaud 36,000 BTU/HR #uly

OIL TRAP

FILTER/DRIER, SIGHT GLASS/INDICATOR w¥aawa SERVICE VALVE

MNUENNBBN

3-14 rieashanuEy, anwinressihanuduuazaUnsal

n.  vamsvmnenuulvidy HARD DRAWN TYPE L wwnenldldluluanadauuziin
PRUSENNEe wiamuiszyliluwuy

2. vemshenuduliilwiadudmlesnasaliisesds sniugaiidarhgunsoluas

mslawa mslawaaasriaazaadld FITTING massu visdmsunaniinunednld

1% BENDER #alumslaseale ulddavsawniasiadszinndulumsaavalas

WA MSEHBNNAFSINANNLEY W Fa0 NN IENUMSIBDNNBNDILAN
gunsalidenldlunuressimenuduliiuwuu FLARE TYPE w3a SWEAT
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ADULANENTINANNLEY
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3-15

3-1.6

. awnudavassmhanudulviduwuu CLOSED CELL FLEXIBLE RUBBER FOAM
uwuu PREFORM TUBE wwn 3/4 i dhuilegmeusneiens Tijuivauudae

ALUMINUM SHEET anuwin 24 USSG suansduniie

3. Wﬁmﬁ%qﬂnmﬁf FILTER/DRIER, SIGHT GLASS, SERVICE VALVE, HIGH &
LOW PRESSURE STAT muﬁsxﬂuﬁaﬁmuﬂ

3. vimhieesszuvdsuema Tidurie PVC. #fia 8.5 wwnawdurgudnaala
wasnd 1 fhdawn3es wiawiueisawiuuwuy CLOSED CELL FLEXIBLE
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vV e Yy = = ﬁl’ o Wzl e Yy
asdevinliianumaides tisswaiasildinlvalosazadn uasdalvd TRAP

) v
aghatioe 1 90

a.  lunsainvessvnenuEunazyia DRAIN shunwunwasluih wu viaq

TRANSFORMER, MDB, UPS, BATTERY wazwmilagunsaimalwihlvieSudnedadh
DRAIN PAN sassunasauuiviauatldindas FAN COIL / AIR HANDLING UNIT

Tagfianunieuas DRAIN PAN snand wuaviadas 2”7 snvauge 17 Teglvidarie

szneluds CONDENSATE DRAIN szunehiilndiiae
DRAIN PAN (lsiGaaaiiisidnnngadn@iedas)

Tk3avi DRAIN PAN wiséisshaas GALVANIZED STEEL SHEET #18 USSG awnaana
nha, Tessaulvajniieiasdsandulassaulszanm 47, snuaugs 27 nydsauuduuan
meae CLOSED CELL INSULATION wun %2” savia DRAIN @awuhiu CONDENSATE
DRAIN wasiedasdsaandiu DRAIN PAN wisduilld@adsiiadashsaufunniaiasiidacs
Tuiuiivasluih wsawmilegunsalimaluih wiu Wea TRANSFORMER, MDB, UPS,
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CASSETTE TYPE
VIBRATION AND ISOLATOR
Tilasfumsaussiiaunngunsalludeiuudamwausaa VIBRATION ISOLATOR #
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ta3asuSuamauvuuandau (SPLIT TYPE AIR CONDITIONER-INVERTER)

w3aseaandu (FAN COIL UNIT)

azdpnilundasusigadeniu AIR COOLED CONDENSING UNIT wasisznaudnsa
nnlsnuguaamelamsiuses uaslasuayanannuisngudannanuszmne §5uaa
azsiosdann TECHNICAL SELECTION uaaesieazidaanisidan FAN COIL UNIT
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n 1.3 fisdwas Wuedaumedednd mealuazdasngisawinlauiy anw
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Winanuazuat@as (FAN AND MOTOR) waaanfluwuu FORWARD CURVE wuu
DOUBLE WIDTH, DOUBLE INLET CENTRIFUGAL TYPE  Giadsaguuiwarwe
awazdaslasunsauqadadied via STATIC waz DYNAMIC wialailéidanis
Fusziiiouuasidaedezazyinny BEARING 1widluuuu SELF-ALIGNING uas
ansanaalasuldlunisdenitgnatmadiiiuwuy  SPLIT CAPACITOR we:
sanuuuldaminseduwaanla Tudie LOW SPEED wainasTviluniia 3 A

da LOW, MEDIUM waz HIGH SPEED wazdigunsal THERMAL OVERLOAD

agmeludn

aavianasuas (COOLING COIL) Tsiifluvianasuassi ALUMINUM FINS o diauiv
nurianasuatlesidens savienaiuaazdssaanuuuliidszansmuwmssameny
14 < v 3 v v = v
Jauge  uazanuSrauluasiuzaranasuaslininnit 400 Wa/uri wevie
NBIUONAZA DIHIUMITNATDULTIAUINISIUFHE®

EXPANSION VALVE wasw3e CAPILLARY TUBE shwmsuaiuaumslvazasarsim

anuBuniazzhaavenssuas  lagazdesaninsalsuaannmsinazasarsian
@wial FAN COILUNIT annsa  dSuenwuduldamugamaiindesnis

viothisan FAN COIL UNIT 1sil#via PVC. CLASS 8.5 asdasil TRAP dwsu
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PREFOAMED TUBE wun 1/2 iin
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. AIR DUCT SMOKE DETECTOR
azdasdalids AIR DUCT SMOKE DETECTOR iiiavinuiniicaa9asaiuqunis
ynnusasiaaxieissdsandu Afsinaeumyudsudaus 50 gnunardiuasdewnii
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aunduidieiasdiamdu usieilufinstenmasundudiedosdaadu Tiaaas

SMOKE DETECTOR sewiwnaes waz FILTER waansas AHU

winswanduriioumuluthwenn  wasaansadaviedsanduld wuu CEILING
CONCEALED DUCT MOUNTED TYPE WITH PLENUM wsawu CLEANABLE
ALUMINUM AIR FILTER win 1 i msidenjuasdaslivinanudulumadadvue
i MEDIUM CFM was MEDIUM STATIC PRESSURE #amuquammgiiliiluaiiad

sansalsuanuGwesinaule wazazdauiiujusgaindnasninme

wInseanBuniownulathwenuviaasiu wuu FREE FLOW CEILING MOUNTED
TYPE Tadenwadaudlvgaenn desdSuasuasnihmnan astilluwuudsuns
nszaganla 4 idnie msdenguazdeslilsmasndulimuandasivuai

MEDIUM CFM yamvquamugiildiduuuy WIRE w3a WIRELESS REMOTE

CONTROL waz snansavsuammdmasiaanle wazazdauduguagafindansanume

i3nseanduriiafante wuu WALL MOUNTED TYPE suuuuléiiulumusnassu
uitnguae gamuangaugiiiiduwuu WIRE wia WIRELESS REMOTE CONTROL
wasannsaUiuanuieswaanld 3eshean@uriafdawaiu wuu CASSETTE
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WIRELESS REMOTE CONTROL wazanansausuanusrwasnaanle wazazeaaiily
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3-2.2 \w3asdsanidiu (AIR HANDLING UNITS)

n. mlu (GENERAL)
w3nsdvauiuazdaufundoduaiideady  AIR COOLED CONDENSING UNIT
wazdsznaudiFannlssnugude lunsdiilsznaunnlssnugudamelulszmea
awdasldiumsaynne warsusasnnuismgrdenndlszmalasasiusiiofldiu

ssuu DIRECT EXPANSION Taswmmlglanussuuludh 380 VOLT 3 PHASE
50 Hz. w3a 220 VOLT 1PHASE 50 Hz. sSusreazeasdasin  TECHNICAL
SELECTION  waasssazidaamsidaniaiasavandivliaanndasiu AIR COOLED
CONDENSING UNIT snfiansanvsznsvlunisiauasiaidis uazdaunisdade
wiastfuarniaiidmuaiuieiasdeanidu (AIR HANDLING UNITS) 14
vaneade  e3asSuameaiilgatuiasuuazamasiiiuuuumeniu waglisinse
Usuanuidisauldasadndnaaneiasdeandy 1iuwuy VERTICAL DRAW
THRU snifudwualiifluadndu Tasazdasiigasuwasuduuuy BELT DRIVE

uazUsznaudeaunsalnvaa Uil

e (METAL HOUSING)

vinan (FAN)

wawmasuazgadu (MOTOR AND DRIVE)

yavianauas (COOLING COIL)

masasihiia (DRAIN PAN)

uwiunsasame (AIR FILTER)

AUTOMATIC TEMPERATURE CONTROL & EQUIPMENT
SMOKE DETECTOR

DISCHARGE DAMPER

RETURN AIR PLENUM (i

| N
o

wiasdandunfizuraiienudy 120,000 BTU/HR wazlvaininlwdrdady
DOUBLE SKIN  nymeludreauiuleuds anwmundu 2 Jauddeau.we wiaauiu

Usznnaunieuny

2. ens (METAL HOUSING)
METAL HOUSING dsznauduarnusuwmdnarudenzd (GALVANIZED STEEL
SHEET) ilawvur fidnwasiludiug neausnzuled (MODULAR OR

COMPARTMENT) fadanulassashamdnadndSauainlagliionnuduaziiiau
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wassiiidaalasdrniisawadmsuldlumsamanazdaningsnmanely METEL
HOUSING Tvyeneauau CLOSE CELL RUBBER anwwun 1" wisayd@idiauwi
anaseuinie  Iiluudumdneudensdalionuiwaznyarsauiu CLOSE CELL

RUBBER v 1/2"

a. waaw (FAN)
Wwaawniluuwuu FORWARD CURVED, BACKWARD %35a AIRFOIL BLADE
CENTRIFUGAL TYPE, SLOW SPEED TYPE CLASS 1 FAN HOUSING ¥ u u w u

wanadnzdrianunduglagnd waliaufitnmadhliiemsluauuaznszunn
luwefeasaguuiwanuanauuazazdasslasunsangadatngnaaans STATIC uas
DYNAMIC anssauszaswaanazdaniulyananasgiuees AMCA wiahiaydd
= 3 =~ 4 51 Y a a ° 1 " v v 600 <

Wieuwh  msdenanadadliivssanimuwlumshaoulideandt 60% wazenusa
sovzaswaan iy 900 saudewniiniamemnswansandisuwi BEARING 1wt

wuu SELFALIGNING wazidanlsizaluamsldnusnnni 100,000 #laq

1. sawwasuazgadu (MOTOR AND DRIVE)

wataaslwiluuuu TOTALLY ENCLOSED FAN COOLED TYPE aqawiSaseu
Uszanar 1,450 RPM. lusiiafieanuuulsifiussansmwmsinugs  wawnad
e 0.75 usah  waglnaind vy 380 V, 3 PHASE uaz 50 Hz. gadulviiu
wuu VARIABLE PITCH PULLEYS wazaugadasragndas Tasliduasiiiauuasiia
{Feeaez ey auaresNaeasazaaddanlvivuialuaiieswe ldilviie
OVERLOAD saw uliiluuwuu OIL RESISTANT wazidansuralualaitiaanin
150% wasuseshuawasdmiuiniasdeanbuiiinomosuasyaduagdaunn 1ol
nsztieeewullalviinde

3. wavianasuas (COOLING COIL)
COOLING COIL Tilluuvuvianasuas & ALUMINUM FINS @adaagiuvianauas
uazUsznauaguulasunangudinzdadied COOLING COIL azdasannuuuldd
Uszandmwmsaamanasaugwazanudianlvanu COOLING COIL Taisnnnd
500 Wadawdi COIL azdasldsumanasaunssdui 450 PSIG  w3auseduaail
VIENRAa MU LS UEHER

2. uwunsasoame (AIR FILTER)
weunsasaInadvsunsavavantbulwilugiia PRE FILTER TYPE daaanaruan

navu FILTER luwuu CLEANABLE ALUMINIUM Istfienawinlsighnn 1"
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3-2.3

. AUTOMATIC TEMPERATURE CONTROL

szaasdaldiszuvaiuquanngiilasdalula (AUTOMATIC TEMPERATURE
CONTROL) wiieanansanruqumisinauass EXPANSION VALVE  lunnsisu
danmslnazasansmenuduwazmsianuzas COMPRESSOR wiialwldgaumai
muiidasmslunsdiiiniasuiuameadalisi COMPRESSOR snni Lya axdas
Jamngamuanaamgillidanadas

. AIR DUCT SMOKE DETECTOR

azaesdalvd AIR DUCT SMOKE DETECTOR wiavhmihngaisasauaumsianu
o P ' S PPN o & ' s ' PR

poannaNfitaIasavaNEy NilUInaannyuidsuawwd 90 gnunadwasdani vie

wiasndiame 4.5 TON auly Tunsditiawdslud AIR DUCT SMOKE DETECTOR

Tviidrgamgimsmonu 32-131°F  waziluwuuuseedaulniher 12-24 VDC

Y30MNMINITIULKES Aansagiriaannay waslunsdinssuunisihannauinieiade
= I a A 1o a & o o 44' ' I~ va &

awdy (Wurfienliinsfaasraaunauidaiasdianidiu Tidaas SMOKE

DETECTOR sewismaed uaz FILTER 2asaias AHU

. DISCHARGE DAMPER

azeedalwd DISCHARGE DAMPER fiusngmasanzeiiniesdeaniunniaie e

1#lun1smiuguisuiaanainiaies DISCHARGE DAMPER  lwifluuuu

v
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wangudansdiuas 16 USSGunuluuazqanyuliilluiaqnifGauiluiy

v
o J

a < ¥ ey o v a 1o & v v a o
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AIR COOLED CONDENSING UNIT

azdastsznaudiFannlssnugude lunsdiiussnaunnlssnugudamelulssmaazdag
admaldnissuses uazldsuayanaannuienguae §5udnasdasian TECHNICAL
SELECTION waaesrsazidaalunisidan AIR COOLED CONDENSING UNIT 4
anuanansalumsmenudulglitasnhiidmuals wazfansludumismuuuy  lag
sraasinnalimsdramiasermeduluagiiivszansnm Tunsdifiazaaddyad HOOD
3udazdasdadiiumsmndniuy
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aaniaszuiaaniau (CONDENSER COIL) vihdrevianssuaslsnziduiiaiu

azgiitiy vionasuasdadaduranaualaadna

Woaw uaznatnas waantuuwvuuluwe (PROPELLER TYPE FAN) ¥irane

asgiivuvda mdnnuddusinadnd wowefanaiaanazdasldiussuuluih

380V 3PHASE 50Hz. w3a 220V 1PHASE 50Hz. wiriiu  ensifluxiia CLASS

B, MOTOR INSULATION sigunsaiflasiunainaslusiagnielu uasifiuwuud

WapauI

COMPRESSOR 1#ituwuu SCROLL w38 ROTARY wainasviuia laadige

INVERTER wuwv IGBT (INSULATED GATE BIPOLAR TRANSISTER) aqua

manfdsuanudisauzemainad ssnsanuiaudieien wesiinamasiignsal

lasiulunsdiliiaanufaugaiuinast mnszazvieszuinage CONDENSING

UNIT #u FAN COIL UNIT iiun 12 wias asdasiinmnansienuduuas

Lﬂ'%lmmmlﬁumigmlﬁﬂ ilasnnanudaamu

aunsalenuailazdasfions wdasiigunaniaail

- HIGH AND LOW PRESSURE STATS WITH MANUAL RESET
SmsuedaslSummeanimszmsvnenuiuaaud 36,000 BTU/ HR #uly

- STARTER WITH COMPRESSOR OVERLOAD DEVICES

- TIME DELAY RELAY

- OIL PRESSURE SWITCH WITH MANUAL RESET  awsute3asuSummeil
fawnamsmhenudusaue 7 duiuly

- CIRCUIT BREAKERS WITH CONTROL DEVICES

- EXPANSION ~ VALVE ~ WITH  PROPORTIONAL  THERMOSTAT
Smduetsalfummeaiiimszmsenudiusus 36,000 BTU/HR #uly

- OIL TRAP

- FILTER/DRIER, SIGHT GLASS/INDICATOR w4avia SERVICE VALVE

NNLBLNINADN

3-24 vasshenuiy, anuinvasmsihenuduuazalnsel

.

vaamsienauduliidiu HARD DRAWN TYPE L wwnedlslwidulumadauusih
spausinguae viamuiszylilunuy

samshenuBuliifluiadudnlosnsenlifisesda sncuaaiidethgunsaiuas
mslawe msldwerasneazdasld  FITTING snasgu viedmSuriefifivunadn
Uil BENDER shelumslawald  shaldiianiainiasiiaussiandulumsdarialas
Wama madaavamaenuiy Wildmedenamsildfumsdouianasun
aunsoiidenldlunuremsianudulvifuwuy FLARE TYPE w3a SWEAT
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TeNdaMrUanNmaiia

TYPE vassienuduiiafenataianalazaaanagaunissd uaz VACUUM
STUUNDULANSITINANNLE U

a. awuduraarsiianwdy IWiduwuy CLOSED CELL FLEXIBLE RUBBER
FOAM wuu PREFORM TUBE wun 3/4 iia dwilegmsusnaias Tivuiiu
auuea ALUMINUM SHEET anamin24 USSG

3. Iﬁlaﬂ@gﬂqﬂﬂ‘iiﬁ FILTER/DRIER, SIGHT GLASS, SERVICE VALVE, HIGH
& LOW PRESSURE STAT muﬁszﬂuﬁaﬁmuﬂ

2. dethiswesssuudiuama Tiflwia PVC. #iia 85 swnadurigudnancl
Waunir 1 dadawdes wiawuarsauiuwuy CLOSED CELL FLEXIBLE
RUBBER FOAM v 1/2 i1y Taevie ihislddansludsgasuirisiilndiigalas
asdosdaliiianuaaides iisawafiazinliihvalasasain uazdalii TRAP
agiiee 1 90
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3-3 NeaNIZUIAINA

3-31 wmly

2

Taacewaanssnsameamudidvualunuy Toslid CAPACITY wes STATIC
PRESSURE lsiviasnhitsuualunuy

Woanazdaslasumsangadaingnaas  wazdasinny  lesliiadeaisunmunse
Fussiiiou Feedsumu  vieemuduasifiauiiieduuaniosiaan  asdasldiums
uwlrauduiisendunnians  Teelveglurnuiufioseunaiuda
sawugudwsuwaanuuy CENTRIFUGAL azdasidan Taalwiisannniusaiung
(RATED HORSEPOWER) 1.4 wi

qzdiaadl BELT GUARD dwiuweantlonainasuasyaiu
fiveaumesanzaswasuszIngIMA Aevazdaidoufurioanssnsemananli
Jown3en GRAVITY DAMPER  Uiidhwaanszunaameadae ivailasiuaulva
daunau

adasdaliidosdafithmeny  aliminsodenusningsinninanszinaaime
1o

szaosdalvid DISCONNECTED SWITCH wsa EMERGENCY PUSH OFF (aiwndvh
Winduas) Tughnh dmduduawadiinan tilamadauumy wasthgednm
SwmsuReaNsEEIMALULAIY  azdasdarhuriuieiasiaanssnsame
(INERTIA BLOCK) +héhe eaun3aaduwman anuwnlidesnh 15 wudiwes
PNAANNATN  UazanNEMMuANNNzaN  ugazaasliiasniy 20 wudiues
Tassauduatns Waanssneame uasuawnasinacsaguu BASE PLATE
INERTIA BLOCK  asdasfithwiinannniawaanssinsmmeuazuainaslivasnt
15 uh  wazasdasiauiuiulasiahehmenauniaadumdn  anumnlivas
nh 10 wudes swneenunh wasanuemmanzauiveldiiuidacs INERTIA
BLOCK wazgunsalene

woargai lfimsdevisaniimeduga viamedudiliiae WIRE GUARD wiiailasiu
wwiaquh luludaaunazilasiusuany

msdantnmsldnuzasnananazaasliad SOUND POWER LEVEL Tsidu 85 dbA

Y oo Y & oA
ﬂﬂnu‘ﬂmwuﬂimﬂumau

3-3.2  wWaanszuneameawuyu CENTRIFUGAL

.

anssous wazlasaszasweanssunsameawuy CENTRIFUGAL Tvidlulueny
wasgu AMCA

winfilaszyliifuagedy Waanszuneaimeuuu CENTRIFUGAL Tviilu

BACKWARD CURVE BLADE TYPE SINGLE INLET w3a DOUBLE INLET

iMlJ“ii"’ﬁf
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3-3.3

3-34

3-3.5

3-3.6

woanszuzamewvy CENTRIFUGAL #si STATIC PRESSURE snnn 3" vy
AIR FOIL BLADE TYPE

avdasiaadealii ACCESS PANEL dwsuwaawiiumuagluthinanulosazeos
UssaunuduaainuasgFummnanuihwnunsillvagluanuduiiaseusasgFud
waanszeaimeawuu CENTRIFUGAL azdaadanmnaliivseansawmsvinaulal
vaent 60% warsavvasiaanliiu 900 sau/wnii wiaidmnsinsaniiaunh
Namasituasdaudanliivnaiieawalivléiio OVERLOAD

BEARING  zaswaasliiduuuy SELF ALIGNING BALL w3a ROLLER TYPE

waanszueaymeawuu PROPELLER

Waanszeemeuvy PROPELLER Twiduuwu LOW NOISE COMMERCIAL
TYPE
wawmasilatunaanlvituwuy DIRECT DRIVE waz@aasdzananlssnugudalos
lasumsangadadngnaas

Yy o o v o < - a o v g a
asdpadaeIennsaunnuliniansaunnuman wisagidenmnaliniulumam
TssnuEE@a U

azdasii AUTOMATIC SHUTTER imsduaanuaz WIRE GUARD#imedugauns

NaaN

waanszuaameawuy MINI-SIROCCO

waanszeamewuy MINI-SIROCCO Tviiluwuu LOW NOISE TYPE
vawnasilgauwaanliuwuu MOISTURE-PROOF, DUST PROOF  was TOTALLY
ENCLOSED DIRECT DRIVE &asssdannlasnuguaa Taslasumsangadath

aNADY
u

NOBNTZUNYDIMALUUADLNAIY

Woanszinsamanvudamenulmifiuuuy LOW NOISE TYPE wassninsofinnsviaay
# DISCHARGE QUTLET g

CASING zaswaanlvidlumvanusuziionun waswudnuaiinades

Waansznaamansdviuesh (KITCHEN AIR FAN)

Woawszinganmeansdmiuaflwifluwuuy BACKWARD CURVE BLADE TYPE
SINGLE INLET SINGLE WIDTH OVERHUNG TYPE
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3-3.7

3-3.8

3-3.9

4. 1

agaunsal uazlassawwaswaansseamaldihannisainudanmsnansauyas

piamassuuladmmnziumsldnumeuanaians

. wawmesnldruwaanlwiBuwuy WHETHER PROOF, DUST PROOF waz TOTALLY

ENCLOSED TYPE faasdrsannlssnugude laglasumsangadatngndes gaduily

aewiuuuy OIL RESISTANT agdnauen Tasiinszivaramnullalviiage

Megiagnuaamsnaniauzeeasadl

Woanszwneaiu (SMOKE EXHAUST FAN)

n.  wWaawfuniia CENTRIFUGAL w3a AXIAL snadiszylilumsegunsel

az@aall FLEXIBLE CONNECTION szwinedwaannuviean tiwatlasnumssuaziiau

2. easiennansaszneaiu lesiigumgillivasni 250°C livasndy 2 #lusenaanen

sy BS7346 PART2, BS EN12101-3, AM CA212

a.  wndluneassiieduess  NawestasaaNazdavdantlienilguugiildnuliteani

250°C unmlaitiaanh 2 $lag

waanszueamea wuu AXIAL FLOW

n.  aussouzuaclassadennay Iiidulumanasgiu vas AMCA

2. AXIAL FLOW T @enTl#iiiugu LOW NOISE waz COMMERCIAL TYPE

a. gaulvdduuuu DIRECT DRIVE w3a BELT DRIVE Tesldmeawudy V wazwawmasl

Whuwuu TOTALLY ENCLOSED FAN COOLED enushsau 1,450 sausaiuni

aunsalnsasmmeluszuu KITCHEN EXHAUST (Electrostatic Air Cleaner)

. §MNIDNINIBANTUAZDBNNNY, AT, Huazaas, wineTu wazndumriiuasnnnszuy

Kitchen Exhaust

gogunsalnsasenmeluszuu Kitchen exhaust dasdsznaudaadau pre/post filter, s
nsasuasdnduazaasinsiu (electronic cell), yaganau (odor neutralizer/carbon module
0.02 kg./CFM) Taaudazdruainsadsznaudugaideniuagianysal viaoaaurdiu

lamueanudaans temsthyasnmlasgazain

szuumsaudluwuu Electrostatic Precipitator System fiuszansmwlumsvanulaides

0 95% anasnasgru ASHRAE 52.2-1999 (Method of Testing General Ventilation
Air-Cleaning Devices for Removal Efficiency by Particle Size) w3amnasgrudisuwh

Tasumssusasanuanasgiu UL867 (Standard for Electrostatic Air Cleaner) wazanasgu

UL710 (Standard for Exhaust Hoods for Commercial Cooking Equipment)

I MITR i MITR TECHNICAL CONSULTANT REVISION
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.

¥

msfassgunsaldaudulumadauuniguan milfiuhasdesnnasauiiuiiaon
waranMsnadeN attasden e ldgunssihouldashudutssdnsmn
aunssinsasemea liidanflanauauluarulinnnnh 500 Wadawnd g5usheasdas
3evi TECHNICAL SELECTION waaeneazidaamsidangunsaladneazidae

Activated Carbon Filter Bank

- Activated Carbon fluuuu m-carh fisnwaduurenadurugudnas 4 mm.

- vhuhiiendu Gas wane sauds 0z0ne (03) dwdlwmdannufase Oxidation Tu Air
Stream Twvnunsendailasun Activated Carbon wiawiiaszansmm snmdadumsan
U3ina 0z0ne (03) fidesaangdunadan

- mieanuuuardasliimadesdizasona Cabon duwuu V Shape wialianudax
s Carbon endadiumsuiin Contact Time sewine Gas uax Activated Carbon

- Carbon Tray azdasasnuuulianansawasy Activated Carbon ¢ Saques Carbon Tray
asdparnanann Galvanized Steel wndausiudae Epoxy Powder Coat tilaamamumu

- 5anau Activated Carbon #idanldasdaudanliduusinmanldlaiciu 55 cfm/kg
carbon

3-3.10 VIBRATION AND ISOLATOR

Tlasfumsduaziiiounngunsalludsiuviamauds VIBRATION ISOLATOR i

MINIMUM DEFLECTION livasnienmasgiu ASHRAE svualaglvidiisfenmansos

2a99UnIniuazszas SPAN vaslaseadng
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3-4.1

3-4.2

3-4.3

viavi uazaunsai (PIPING AND ACCESSORIES)

mlU (GENERAL)
n. e wazaunsalzdasiaaanidlamudadimuainasgueas ASTM, JIS, APl waz

ASA

mslagasa (FITTINGS) déwsugunsalsneg lussuurimbamiunuszuuvathune
wWushgudnaeennh 2 1/2" Tlduuuindeussvaihvinadushgudnans 2 1/2"
wazluinvldmhulay Buudasimualviiluedgndy wiainnsanayl@disuwn
ot wazgunsainaziinlglumsdeasazdantuzasinilbiwaiumsldnunnay
uazlasumsnasauusson (PRESSURE TEST) munssuiBuazauiumsanlssu
Y a YV o [ v < 3 v 1 g a v = &

Huaouad  dwmsuramanmazdacliiluaiin wazazdasmasasivuy ZINC
CHROMATE PRIMER wiwdifishdhusheanu

ac J 1 H o =) 13 - Y S
NITNIBNMIINNBUI LLazmmgmmemamauazqﬂﬂsnﬂ,mmwauﬂmﬂulﬂmu

wnasguzasawsm wu ASME, ASTM, ASA uaz SAE (fusu

Sagildvinviash (PIPING MATERIAL)

iarhiie

vathiwesssuuliuveme Wifluvie PVC GRADE 8.5 mwanassiu wan, 17-2523
TunsdifivaihidasianslussduiuiianinsognnBauiulaviadasiacsshuiumie
uiianulWlildiduawmdnanudansd (GALVANIZED STEEL PIPE) easnasgiuuas
BS 1387/1967 GRADE MEDIUM

dadamaq (FITTINGS)

Fasauvudanliiiusinfinuanudulaliveanhvaihildlealdfnasyu
Wuluaw ASA B-16.9 waz ASTM A-234 1wldeasa (WELDED ELBOW)
swmsumadsuiiemaaeih uarlilidadauuuanasyru (STANDARD FITTING)
dwsumsdariathusnnnyiaiuan snfuasiissylilddueidu vieiimnsayla
waLie UL

Fasauuuindslniuwuumdnmilsmaaindanifldlilamumasgu NPT waziu
siiainuanuauls  wuu STANDARD WEIGHT snasgiu ASA B-16.4 wasuuu
EXTRA HEAVY WEIGHT ludhuitssyliléifunsdifadmosiaihidhumdnan
danzd (GALVANIZED STEEL PIPE) 1wlddadaindenduniioaudensd
(GALVANIZED FITTING) enwsnasgruaas BS 1387/1967 GRADE MEDIUM
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3-4.4

3-4.5

Iilsadoanuuy ECCENTRIC REDUCER lumsasmnesasviathdwmduviailu

LUIUBDU

wihuuau (FLANGES)

whulauuuundsn dmiunehideuvunasmlildmhulauwuuindsaiiominnas
STANDARD WEIGHT enaanassru ASA B-16.1 wazl# EXTRA HEAVY WEIGHT
onuanasgu ASA B-16h lunsdiitssylilfifudiey

whulauwuuden dwiunahiideuuudenlildwihulauwuudewsin STEEL
WELDED NECK w3a SLIP ON TYPE enwanasgu ASA B-16.5, ASTM A-18
GRADE 1

whulauazdauiuriefifusesduldnu livasnilunuszuurah

ganinden taauazumusasildtumbulaveesny vemeluasensliiiu HIGH
TENSILE STEEL snasgrundendlusnasgru 15O (THE INTERNATIONAL FOR
STANDARD ORGANIZATION) fisdlusunnmasn anuemussaanindelyien
wawanz uaziilafanaeEaud ardasiiindemaaiivaenayssana dwmiuasn

= o Hg v v ' v
LNagd UDE LLASLLYEIUIDN ﬂlﬁﬂuwujuﬂauﬂﬂ'ﬂﬁﬂ’]u ﬂaﬂ’]ﬂuaﬂajﬂ’]{lwtﬂuuuuqu

GALVANIZED wsa STAINLESS STEEL

vziiu (GASKET) Twiflu NEOPRENE RUBBER d@ashiZagusnlsesnuuazlwifiu
Fudgnduassamihulou Ysividenumn 1/8" Tildfuiahdfidushaudnas
o 8" Unfuifianamn 3/16" Wildturehifidumaudnan 10" da 24"

furuuazsesiuriash (HANGER AND SUPPORT)

Tdamsiiuanuuarsesdurioih Taglifszasyesewineiumnuuarsesumadimvuals
Tuwuy udazanalaiiuniy 10 wa

dosdaliiiumnu uazsesiuil  agladfuduuasgunsaiath wu VALVE,
STRAINER uasduq mnitge wndnfuliifinfiunusesiuled
FauiiszarmsUSuiuuLarsasiuil iussana 2" muwina

Tuvnsdl Sufludasdarlaseasramandia (TRANSFER HANGER)  awsums
fadafiIuLazsaedy

Fnuuazsesdursmiathluvinasiaueissiniiu uazdewialiifiuwuy SPRING

HANGER OR SPRING SUPPORT Tagazdasmunmdanunezaga SPRING anlv

AensayNanaumiiuMg
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2. awnuwiuriahiunuwsrsasiuliiiu RIGID INSULATION emuemlaitosnth 1 wh
anudushgudnanaviathiiy RIGID INSULATION T#iflunaasasiann NEOPRENE
RUBBER amamnenumnaanavnuasmnunuiurian 2 du  dssnaudndy
fsaanniilauiinuiiduiauazanuudauss RIGID INSULATION azdasiinmaanialy
mafuauia  Tavinl¥iAaa CONDENSATION fiunuusssasdy viauinaiioues
auuLazdasudasmumMsiiumy warsasdulisl  INSULATION SHIELD #hann

wivmdneudened (GALVANIZED STEEL SHEET) fiw ARC laighndh 180

AN VUNAUATANNENIYDILAUMBANDIUEINTT AT INTNENIL

wnavieh (1) emaem (ih) INSULATION SHIELD
AN
1/2" 6 3" 6 18 USSG
4" §a 6" 12 16 USSG
4" 5a 6" 12 16 USSG
" gl 12 14 USSG
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3-5  msdaagiah (PIPING INSTALLATION)

3-5.1

f.

b2

msfasmiatasdaenslimny  wdsldmnlumudunavianisgu@nuasanes uas
azgvaglunnnsudsuioaudaus

ssasveeaiiueny  warsasiurahiiulumaiissylusuy  uastadvuail anfuas
mvualiifuagedy

e luwindsasdasdalianinsosuhwinvasia uasihluviald Taslidalwide
anuiAuiuniath, wiasguih, wiswiniuiu uasgunsaidue
ﬁgmm%'wawiaﬁyﬂuumﬁgq aseasiadgiias 1 90 detuzasmsiiviathshuriethly
wnueuazdaslifanumaides  dialihlurialneldazedn wasiiams DRAIN
1o Teglvienuaradaslivaandy 1:500
msaennazasiailuwnuavlilédadesauuy ECCENTRIC REDUCER wiilu
dahuasriathiiuamnuimegnnuiuasdasialifszashessuivinge viafove
aunulideani 6"

vahazdasldlienuemdaiadiinniige  weswanidessasdalinniige
ahiiuauu wsdeshummeseuusduiisasdaliiGausaadaumsiuauy
masariaihusnnnratwanlilddademasgiu (STANDARD FITTING) whiiu sniiu
vinaddmualiilueedu shald MITER JOINT Tussuuvieth
madavimhuhiugunsalsne g wiu VALVE wesdu asdasialiiianansodenuan via
wasudgunsalsneq 16 Taglwld UNION swsuviarhisimnedusihaudnanslaiiiu
2" wagldvhurou (FLANGES)  swisuviathilfimnadushaudnan 2 1/2" uaslaj
ﬂ’j’ﬂumi(ﬂ'aﬁaﬁﬁLﬂlﬂﬁvqﬂﬂiiﬁﬁiﬁﬁ 9

Tumsfasariathasdasssinss llilimstiad wiavaduesssuuriashluveny
Femelidudsdeas wisgunssiensq sasszuvdivama mndufundendnides
lailauarlwladadauuy FLEXIBLE w#iin  NEOPRENE RUBBER Tagazdadlwiisims
fad, manad uazmaedeusmilgudnars  (LATERAL MOVEMENT)uiigawe
msdasaiathasdamanidadiliifeanudamalive  dasmnmangadesams,
gosassumniensdnilulvlddadawuuFLEXIBLE 16

viaﬁwﬁshuﬁqu, ﬁ?u, waam visduminaulazesieiaadeasasiiamisnnnie
non (SLEEVE) vindha GALVANIZED STEEL PIPE GRADE MEDIUM SLEEVE iils
TunueauninvsdasiuialiGoudes uasufeuss daumsinaounda SLEEVE fiku
fums uazweaiulaazaasfiukulsziu  (ESCUTCHEONS) Usawuazvhavheaisuwsi
wiangulasilaniilafusasiusnedasgadusiduil SLEEVE ¢ae SILICONE dwsu
SLEEVE dnslunsnaiionadamsiduaniuasuld
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n. awdaadl TRAP swiuriathisnniedasdsaandu (AIR HANDLING UNIT)  wosiedos
swaudiu (FAN COIL UNIT) nniadas vimhiwedaudasvnniige tialhienn
w3aslualdazann Tasdasluvaand 1:100

a. awdesianiay MANUAL AIR VENT 15 ieswiulammeaaananszuuiaih
Tunasdnhuhssuuraih

. azaavdoa3sn PLUG TYPE DRAIN COCK wuu GATE VALVE  w3a BALL VALVE
wnadushgudnas 1" fyadgazasiathungs (RISER) visviash SUPPLY uas
RETURN uasiiin3asdvamdunuusdsiunnc Tassaviaan VALVE Tuggasurhisii
Indiige wiaiienns viagamuaunussy

a. asdashms FLUSH duszuuvioh auhlurafienuazanaifisswanaumsuuues
MSNUYBNTEUY

o, vahivuauiu uazedmeuanansazaasin ALUMINIUM SHEET anwwin #26
USSG

0. flyaggeasviathunas Wsansay AUTOMATIC AIR VENT

n. wnlasaswasmansimsuenlassasrs (EXPANSION JOINT) Tsansandasanuy
FLEXIBLE Tasasdaslsiianmstioda wad uazmsiadaudmilgudnaraiieana

5. BANNANNEZDIAND, FB95EINEIN UATRGNNAY Fawhamuazaaduiuaminvas
szdpduriiafindemnaspusadniurenisaunsaluasiamanuasuasangmilas
idenaundas fndanaiionnnisudu dashenuazmadmiuaminasdasi
vifeamaundasdugali azdasfiasdasinanuazein wiangngansigiuaesassng
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% awuiniaiidu vievh CONDENSATE Aidadsagmeuanamsazdasii ALUMINIUM
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vauivatlasfiuansh mauanulifudidannnlsnugude

AN

viman SUPPLY, RETURN waz PRE-COOLED FRESH AIR azdasiusmsauiunuans
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Tiamuazinas FIRE DAMPER funuvaasmnssuuiidasiadssnusiionlul
wulaseas Tulawill desmaniilal wazdu q Afvualidammuuuy  Tasasaaail
v ) WU

FIRE DAMPER asdastsznau Thidulumusnasgiu UL-555 wiafiimsanidisuirh
sanuuuldmnsonululalivaend 2 5las mssnasyu UL

snsauuazza BLADE waq FIRE DAMPER Tsiiluwmdnusivgudsnsd (GALVANIZED
STEEL SHEET) was 16 USSG w3aiiinsaniieuni ya BLADE Tsifiu
MULTILEAVES BALDE w3a SINGLE BLADE wazw3awasaniiisuwihge FUSIBLE
LINK fiwua aamqiiit 165°F (74°C) duanasgu

maaane FIRE DAMPER Thihululgnsluwnaauazuuueu Tazazaaslid SERVICE
ACCESS DOOR w3a OPENNING itelsianansavnmsanadeuuazdentngsld
Tvl#iiuuuu BLADE OUT OF AIR STREAM
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(UPS) swsusias Data Center EXIM BANK dudi 3 ME-3-8/6

S1ENISYBMNBUANINATA

3-8.10 RELIEF DAMPER

TWiamuaziinns gausiuuiuaumana RELIEF DAMPER wuulsiwiises
(GRAVITY/BAROMETRIC TYPE) iilemsmuauenuduuansisszuintulavialos
anduazlumenslalviaiu 90 Pa sawaus

ansauuazye BLADE wasgausiuuSuannana RELIEF DAMPER Twiluusivzge
&nza (GALVANIZED STEEL SHEET) was 16 USSG w3afiwimsandieuun 4a
BLADE 1wl MULTI-LEAVES BLADE w3a SINGLE BLADE w3awmsantiiauii
A SPOT VELOCITY wasgauSuanmana RELIEF DAMPER dadlaiiiu 1,500
FPM naamsiinsaudaiada

msdaaa RELIEF DAMPER Tiilululuwnes Tasazdaslidulumumuuzinues

Y a
HNA

3-8.11 RETURN AIR CHAMBER

n. Tfdavh RETURN AIR CHAMBER asauiiya FAN COIL UNIT fiumnuagmeluih

wonuuazauiidvualiluwuy RETURN AIR CHAMBER asdasfimnaanuniues
emwamanziuge FAN COIL UNIT welififisawadmiumsdeanigauazindasusiy
awudidagd PID DUCT ia 5 éhu (druvuuasdhuing 4 éu) sesdassuinans
PLENUM wazihuuuanulviianuaaawiu ELASTOMERIC CLOSED CELL wun 1/2”
nhetszanm 47 Yavusesdeldainlifionss  RETURN AIR CLEANER 13 SUPPORT
HANGER snuwenuitu SLAB éhuuuashaudouse

sesdanzdunnalug) Tgatash, 569 Tasseuliiaiindasauumadivn 9 wa,
seadanzivanaan Tienuweia SILICONE wia NONTOXIC AND NONFRAMABLE
ACRYLIC DUCT SEALANT Taasaulvadin

nsdi RETURN AIR CHAMBER figtasanaaniiathwasnir 1v RETURN AIR CHAMBER
Wuukumdnaudined asdasfizinaanunhewazenwamanziuga FAN COIL
UNIT enuminzeawivimanaudenzdlisani #18 ldydeauwi CLOSED CELL
RUBBER win 3/4" msdasslsifuluonuiidmualilunuiuauurieth

3-8.12 aunsainsasameluszuu KITCHEN EXHAUST (Electrostatic Air Cleaner)

.

.

IN3ONIBINBANIUATERNNNY, MY, Auazess, wWinAIY waznAUWMIUEENINTTUY

Kitchen Exhaust

gagunsalnsasenmeluszuu Kitchen exhaust dasdsznaudaaaau pre/post filter, s
nsasuaseinduazaavhaiu (electronic cell), qaganau (odor neutralizer/carbon module
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(UPS) swsusias Data Center EXIM BANK dudi 3 ME-3-8/7

S1ENISYBMNBUANINATA

3-8.13

0.02 kg./CFM) Taaudazsusnansalsznauliugadeniuatanysel wisaaaunsiu
lamuanudasns tiammsihyssnnlaateazenn

szuumsvhanuiluwuu Electrostatic Precipitator System fiuszansmwlumsiaulsivas
nh 95% ewuanassru ASHRAE 52.2-1999 (Method of Testing General Ventilation
Air-Cleaning Devices for Removal Efficiency by Particle Size) w3esnassrudieuwi

lasumssusasmuanasgru UL867 (Standard for Electrostatic Air Cleaner) wazanasgu
UL710 (Standard for Exhaust Hoods for Commercial Cooking Equipment)

a & < Y Id v o Y a & d‘yelcu v v d%’ aa &

nﬂimﬂmﬂqﬂnimmaqL‘lJulﬂmmaLmzmpumam ‘VI\‘I‘L!Q’iU‘\ﬂQ‘\]EﬁﬂBQGﬁQQﬁBUWHﬂ@IﬂGN
v ' = P2 v ¢ o Y = a a '3

LLAZENICLINADN DUNILLDYUN LW811/1@'1.]ﬂ'iiuﬂ']\‘l']ul(ﬂaﬂ?ﬂtﬁluﬂizﬁﬂﬁﬂ?WQﬂﬂ’imﬂiﬂﬂ

omea  Tidanfienudenluauliinond 500 wWedewd  gSudreazdasiam
TECHNICAL SELECTION waasneazidaamsidanaunsaignazidae

vieandSaguwsanavau (Pre-Insulated Duct, PID)

nuradsaniiszyliifuvieandiSagd PID Mhiiamuaaniadail

1) wiviidfluduisznaunas PID dasduukuiifinuudiagiannlssnugudo Jusiu
Aluminum foil frZauvdemayumn 0.08 mm taiidoauiuis 2 s
whause Teglaifidesieemeassniaanuuazuiuilofy nunaviaaudissyluwuuly
Hunneifamaluraay niligFuheduanansneasdaamanaiianmug uaa
AaanUdsumanuannsay, sumshideluldsuln, enuudusedag, ms
Usznauuazgunsel, wardindviagaa g Wiaanuuuuazgmuaunuiiiensue
YNANBUMLHUMS

2) awuilvilludalvuniiouda Phenolic wia Polyisocyanurate (PIR) wiialwaudia Taidl
a5 CFC, HCFC avnuaassiensminlaias  a 20 mm, ansmunwiulsifaani

48 kg/m3, endanlszanamaihamadeulaidiu 0.022 - 0.026 W/m.K # 25°C

(ASTM C518) Tasdasusadlususaswamenadaunnaoniviidadald

£4 = va Ta T 1] = -7
3)  awnudesiauantdlidalnuazliawlv Tagshumsnagaunasitenansiusesan
v oA A o Y o £,
dgovuiizanale aqas LUl

- Class 0 anassu BS 476: Part 6, 7
- PVC Flange stavaiacauifiu Class VO anasnasgr UL94
- gunsalehe q idsznaviiugiviean daaiuiaqlifalwuesliawlv

4)  msdeasassdiiiumsmumnaspuguaauazldgunsallumsiensens g od
FIange, JoINt, AMuazruESNANNUTNWS, agma%u‘[amﬁmsﬁwaﬂ mn@'mﬁmwju
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(UPS) swsusias Data Center EXIM BANK dudi 3 ME-3-8/8

S1ENISYBMNBUANINATA

PID Mminauawmiiu

5)  nulwnauwasinasadiandaninlasgiilasumsiinausemaiiguaaimualy usiu
PID finanissnaufiurieanasdaaiuusudmiulifsasdatasiigannuneusiu
wnaspunadszana 3.9 - 4 was X 1.2 was Teglithuwsivawnaidn 9 anaenu
Walifimneemiy  Miliedumsaamsiilne Teamsusenavtiuguifiuvaaly
THnasgru SMAGNA Wluwwuna Tiiins Reinforced asheusiawss wiu Rod, &
Splitter Damper, Guide Vanes+ wuidenfiunuvamandn:a

6) weannIuaazdasiimsiaueusasiu SUPPOrt and Hanger ashaudiause nsdinaunu
- " a o ' @ v v v .:4' ' LT
WIausiuiE@manaumnasuNauny §uiasdasalasuraanllmilvag Ty
amWaNysallyuY
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PUNFANE 3Lﬂ515ﬁ UAZANUUUIZUUEIIDN

o (UPS) dwduskas Data Center EXIM BANK dhusdi 3 ME-3-9/1

1ENBNMBUANNNALA

3-9  FIRE DAMPER FIRE STOP was FIRE BARRIER

3-0.1 sl (GENERAL)

. °1wmumwwma zdana FIRE DAMPER FIRE STOP waz FIRE BARRIER gwsu
Nurath viean vafessmeld sl Fulaniili PRESSURIZED SHAFT
vefihussnhauluwnaesnay q dmueliluwuuuaziamwun

2. FIRE DAMPER, FIRE STOP waz FIRE BARRIER as@audaniisasimululaivas
n 1.5 Falus ensanasgu ULS55 wazUL555 S

3-9.2  FIRE w3 SMOKE DAMPER

n. FIRE w32 SMOKE DAMPER wideniisasnmululaiesni 1.5 dalus enmsnasyu
ga9 ULS55  wialdnunulwlgluivasni 2 $alus

a. FIRE w32 SMOKE DAMPER Twifluuuu MULTI-LEAVES BLADES vinene
GALVANIZED STEEL SHEET #fianun BLADES Tviisnwauzituuuu AIR FOIL  w3a
wisuwh SEAL #iwau BLADE Tsiiilu SILICONE RUBBER wiatiiauwh sanuuulsinu
anusaule Tsivaandn 450 °F mswedauilvifulanawvy PARALLEL waz
OPPOSED

a. SMOKE DAMPER az@asnasaumuanasgiu ULD55 S

.. nsdinaasiacs FIRE wia SMOKE DAMPER #randaulsild FIRE wia SMOKE
DAMPER w32 SLEAVE

3-9.3  FIRE STOP waz FIRE BARRIER

FIRE STOP waz FIRE BARRIER 1siisnasgruanuin UL dmueneszidsamslauazmstaas
Thdulumunguaasvmualy
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PUINFANY ’Altﬂi"lgﬁ wazaanuuuIzUuaIIag

Twith (UPS) dwsustae Data Center EXIM BANK gauii 3 ME-3-10/1

gNaMBuUaNeIaAlia

3-10 szuulihdwsussuuilsuaina wazszungainea
3-10.1 YOULUGY DY
3-10.11  gFudnszuudsummeaazdasiawssnunsnihassszuudsuaime,

3-10.1.2

3-10.1.3

3-10.1.4

3-10.15

< 9V [

gunsaldinnau wazmuanlihzasssuudSuaimeuasszinaaime
viasezaaln el wlwiheuan wasdu ) dmsugunsallussuuy
Ysuaimeauazssngaimaliasudiumuiuudasdaiivua
walwiheasszuudsuaima  wslWiheuanzaaniaslsuaimeuas
sEUERIMALGazAIa Iiaaasmeluiauaiasndanssyluwuy
isueszuulnihlavawsaumeluih uazviasassaluwan (MAIN
FEEDER) awsuedasuSummeuaziaauszunammalimudiumiis
Tuwuy fEuneszuulsunmeanzaadain3snnasfaaaune lwi
muanzasgUnsalluszuudSuame wiu g0 A/C SWITCH BOARD
salvih uasviasesaeluihdanngsuineszuulnihluggunsally
szuulSueIMAuazszIEIMA, szuumuay uwesgunsaldu g fdudu
wiaslSuameaniiznarmanuduiiuni 60,000 BTU/HR asdaq
Javdunslnihauan

aa Y a & Ao ¥ [~ ] 1 v 2 H v
nsding Wih Aaasnndilemanhnszauld wu Weuaiasguin, ves
CHILLER w3a@iaasmeuanaims azaaaiiug 2 u iuszgnszan

3-10.2 usalwhaasszuulSumme (A/C SWITCH BOARD)

3-10.2.1

3-10.2.2

3-10.2.3

3-10.2.4

3-10.2,5

Lﬂu@fﬁmmiﬂwamLLasﬂﬁzﬂauﬁumﬂuﬂixMﬂ wumaniildusznau
Wuegaaaduuuu STEEL SHEET ansuminweusumanlivasniy
1.6 wu. Tasviudtlestuaiiudouniidundidaiudviumevendnsacy
MEENTN

anvalasaaglildnanufidonmnasgruzas NEMA ez
NEC. dlumnassrulumsisznau
aunsainduitlidmiugasdauiiundosasiildnassuaes

NEMA, UL wae IEC

BUS BAR azdasusznauuaziialviudauselivuna DIMENSION

289 BUS BARS Tsiidnnih 1,000 AMPACITY daituiimihdanas
nasuenniensniy § AMPACITY lidaant 125 % was
enszus FULL LOAD wavue  shaiildanuinadisladamile

aaanannenuas MAIN BUS BAR

CIRCUIT BREAKER 1#1# MOLDED CASE CIRCUIT BREAKER

;M I"TFR| MITR TECHNICAL CONSULTANT

REVISION ........

I\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPC03-10-DATA EXIM BANK.DOC



PUINFANY ’Altﬂi"lgﬁ wazaanuuuIzUuaIIag

Twith (UPS) dwsustae Data Center EXIM BANK gauii 3 ME-3-10/2

gNaMBuUaNeIaAlia

4 ROTARY wazii HANDLE LOCK #anansa LOCK daenayuale
3-10.2.6 2w INTERRUPTING RATING wea CIRCUIT BREAKER Tviiluly
anuiidvue lukuussuuluih
3-10.2.7  uwalwihmuauwesgunsallsznausis STARTER wsaw OVERLOAD,
PUSH BUTTON ON waz OFF, PILOT LAMP wazau 9 musieazidaaiisl
szyliluduy

3-1028 TwiitheraugaminaiesuaigUnsaltas nanganyaausanIuANT
wra bih

3-10.3 urslwihanuguueaeiastFusme (A/C CONTROL SWITCH BOARD)

3-1031  dugmaninsandauazusznaviumeludssmaldusivivanuuy

STEEL SHEET amwminzasusuwmdnlaiviosnd 1.6 ua. guluwud
fuatinnilsudaunudiumeuandnaasudednd

3-1032  anwarlaseaswesg ldewanufuamusnasgu NEMA uas
NEC. iluanaspulumsusznaunessidae ligg MDB szuulwih

3-1033  aunsailwihildlvifundosasinldinasgruaes NEMA, UL wes
ASA

3-1034  wulwiheuauusuadesiuanmelsznoudis STARTER waw
OVERLOAD, PUSH BUTTON ON  waz OFF, PILOT LAMP wazduq
mnunsasdaaiiszyllunuy

3-10.3.5 TiiithefauanminstansaaisnlSusmeauasszingamaudos
gaiusslwihaugy

3-10.4 wawnas (MOTOR)

3-1041 sl (GENERAL)

5udhaasdasiom uasinnsmatasmndillifussuuliuema uazszuneana
audidmualuwuy  sawessdauiluziialdnuasaanar (CONTINUOUS DUTY)
i FULL LOAD 1§ anuzitldnugaimniiuesnainasazgeau (TEMPERATURE RISE)
Taiviu 40 asenuaaidied uazasdasanansaldnu 50% OVERLOAD 1d#hasn Tae
vawwas i OVERHEAT uaslivhliifnanudems  wawmasunasaua 0.75 Hp.
fulu azdaufiuwuy 3PHASE, 380V., 50HZ  ussylwiflueseau wawesuna
won 0.75 Hp. assnazdaadluwuy 1 PHASE, 220V, 50HZ L’?uiquﬁtﬂuashqﬁ'u
sawesnldnulussuulfummeaussssnaamenzdasldsumsangadoded e
Lilddadednnslfnuanudusndsuazanudussiauiifotuiunhssdud
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Twith (UPS) dwsustae Data Center EXIM BANK gauii 3 ME-3-10/3

gNaMBuUaNeIaAlia

3-104.2

a < b4 [ v v v I a [ v v Yy
Fensvsagmuaunugansulaasdaclasumsudlrawiiuisansuld Taaaldae

0N ) MARTUETUTNAEABITURABBUNIVNG

MOTOR STARTER AND OVERLOAD PROTECTION

3-10.4.2.1 MOTOR nnerazdnasznauass COMBINATION MAGNETIC
STARTER WITH CIRCUIT BREAKER

3-10.4.2.2  OVERLOAD PROTECTION #l#wasfiznalaiiu 115-125% naq
FULL LOAD CURRENT was MOTOR 1 1 v3aiilasnugudauusin

3-10.4.2.3 MOTOR mnasnd 7.5 Hp. asanlildwuu DIRECT-ON-LINE uud
seylitluuuuiy

3-10.4.2.4 MOTOR zwaaaus 7.5 Hp. #uld 1ld STARTER wuu STAR
DELTA viuudssylsiifhuuuuay

3-10.4.2.5 STARTER yndadaslaauraarn NEMA SIZE, wrasgru UL w3e
Ansendanldian aunsal muanasgiugls (IEC STANDARD) Ta
usazaaaiisuamnaliiduluamumnasgru NEMA SIZE  wazazdaaiu
wuu HEAVY DUTY Tmﬂﬂswamﬁmw“l‘wLﬂulﬂmmmmmu IEC

3-10.4.2.6 MOTOR #ildlun3asavanifiu, w3asguiidy, wiasguthwaady,
WaawszusaImanngaiiauiasinnd 0.75 kW Tiflu MOTOR

Uszansmuga (anidu MOTOR #ldnusieandnainia, Waanszue
afulv)

1MWH§
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Tu#h (UPS) dwsuvias Data Center EXIM BANK gauii 3

gNaMBuUaNeIaAlia

ME-3-10/4

3-10.4.3 Alszansmwaanainasistansmugsdasiianlifasnheniiszylumes
wawmasziiadaila (Enclosed Motor) 380 V 50 Hz
. Uszandnmlng (%) zaswamasilszananmgs P
wainad afimiatladfiiuaszida (Full Load) wa s atnns
(Aladnd) wiin 2 1 wiin 4 1 wiin 6 9 wiin 8 9 syanm (%)
3,000 RPM 1,500 RPM 1,000 RPM 1,000 RPM
0.75 75.5 82.5 80 71
11 82.5 84 85.5 75.2 75
15 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
15 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
95 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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Twith (UPS) dwsustae Data Center EXIM BANK gauii 3 ME-3-10/5

gNaMBuUaNeIaAlia

3-10.5
3-10.5.1
3-10.5.2

3-10.5.3

3-10.5.4

3-10.5.5

3-10.5.6

3-10.5.7

3-10.5.8

3-10.5.9

3-10.5.10

3-10.5.11

szuuvinsaasalu (CONDUIT SYSTEM)

vasasanalinnuvuildluszuulwibiifunadurgudnandliddnnt a3l

uudazssyduadedu vesesmalwdeillunounda Tuiu (FLOOR- SLAB)uazi
famaluiiuss violuaouit 9 Sufludesiissuusuhdasliiadosaall  #iia
INTERMEDIATE METALLIC CONDUIT(IMC)

Guudagszyliilueedu vedosmealndeuliluihweu vislush

wiiad lafldindhenaunialildvia ELECTRIC METALLIC TUBING

(EMT) 1&

Fuudazszyliifluesedumsdariaasmeliiihiugunsaiiniasingee g
fsienuduszitoulld FLEXIBLE CONDUIT anwenlaishndn 1 woud

laiiu 3 Wodugrigaveanaly

FLEXIBLE CONDUIT assioufluziiafuihle draglundnaiionusiugs
v3aiilomagnih

mssaviasasaalnaassziaiiliviedize wazazdaeliiunalvidush
@uﬁﬂmﬁﬂ”ﬁﬂuﬂENVi?JL‘lJﬁIEIULL‘lJaﬂlﬂ safimslawadauiiulumungues

NEC. wn3asiiaii 1#lumssariadesmaludaaiuaiosiio deadndudia 14
Ufianuillasnmeiuseresesmslimnadushgudna 3 fvia

wnnn lunsdiasnanlvld CAST-IRON ANGLE-BENDS waz FITTINGS
vasaviadasmelwiiu 2 assluudazaiestwing OUTLET, JUNCTION  wie
PULL BOXES wnsufludasiuutiudasld JUNCTION BOX w3anaugidnifinani
Tamwual3luwuy

dacariefasmelnlagliifisondevasiign Waazdaviesasmeliuuy  IMC
T#15COUPLINGS w3a FITTINGS wiiaundenls RED LEAD wiataqinindmdagiiie
furhdli ELECTRICAL CONTINUITY msdadasld  Umeviaudasdmy
duuuy alin  wazdasazlundaculmevaliisaudanau

aavia EMT ¢2a COUPLING waz CONNECTOR wuu "RAINTIGHT" wwnzudim
1 TOPPING, sfs wazianiiu

enuldwasiasesaaln  (Fedadsmeuanuiaiidevuagluthwenud
amnsadladanld wiashuiedlildindanaunin) ivnann q asdald

aaugian (CONDULET)

sasdiavasasaealninny BOXES @ waz PANEL BOARD 1agls LOCK NUT 2
7 wiawnea BUSHING ¢ KNOCK OUT 1wainivia Sesanalwassiasly
REDUCING WASHER iiialailwifidasivsswinvauazshans BOXES =18 daugiei

Taleldnulvilalvisausas
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Twith (UPS) dwsustae Data Center EXIM BANK gauii 3 ME-3-10/6

gNaMBuUaNeIaAlia

3-10.5.12

3-10.5.13

3-10.5.14
3-10.5.15

3-10.5.16

3-10.5.17

3-10.5.18
3-10.5.19

msaaviasesaslnnnzila Tiesiagidasei ELECTRICAL CONTINUITY adhed
milwnedaamsldszuuiosmelnifiu GROUND-PATH asszuulwihasseas
F5udndasasiagethesaunauimseaidon FLEXIBLE CONDUIT uazvieFLEXIBLE
CONDUITias & ELECTRICAL CONTINUITY aghsdlasaaaa finsiiuasdasiaaans
aurinauuuudeaiueas PHASE WIRE wazdivina wihiv PHASE WIRE
mathriasasselnlududasinvasesaalumsasuniannataiss 2" lagsaura
vasasanalinnuuudssgniensanseliagneudiauss noszezliiu 10 Wo waslibu
1 woan BOXES w3a PANEL BOARD Tasgunsal #sashedu uilavhvihitil
Tosawe uas/vidalag¥sildsuoyidnnisnns
vasasmalwidutausguuihimanuasdasinauazdauuvagluiiu SLAB vhudu
Toensaguuihimwanuviaviosagiuiu SLAB

dlanaaseemeliieda uadwfsanuiudelufuresssmeliuly laliedaudau
apsviadilddindenlidied  ENAMEL iafuaiinuazliahnviadheanvdashinden
TWiiaga

Tldvio IMC v3auitfiu HAZARDOUS LOCATION
wnewasviafasasliildasdasiionalwdamuiuimhdaudalaiiu 40% v
Nuiwhdava (lunsdians 4 @uiuly)

3-10.6 aalv (CONDUCTOR)

3-10.6.1
3-10.6.2
3-10.6.3

3-10.6.4
3-10.6.5

3-10.6.6

3-10.6.7

3-10.6.8

selndaaiumenaiuns wazdasiidunandiinasuaslaisini 98%
saldaaduinasgruves u.e.n. 11-2553

meldaaiiumeden (SINGLE CONDUCTOR) finwusiumudidmuazunali

Tu LOAD SCHEDULE awnusasmuuseduluihlaishniy 750V
waldaelidnnhzne 2.5 mm? anciuare CONTROL Twlgmuanamanzan
wnilaiuuaduagegy awnemalnfismue5iduemne mm? waziusie

IECO1 siaviaie

e lvazdsuilududmnsne loaliimsdaaaszuihaunsln (PANEL BOARD)
auda OUTLET w3Sasewine OUTLET w3a SWITCH BOARD fausaln msaase
e (SPLICING) &w3u BRANCH CIRCUIT Tsinssinlddaiiiasuiiuazen uazdas
dadommzly JUNCTION w3a OUTLET BOX dsagluvinadianinsadhluasa
waz/ w%aﬁauﬂwqqlﬁmﬂdwwhﬁgu

Tl mmziaasouwuy COMPRESSION, BOLT wia SCREW TYPE wia WIRE
NUT wihitu shalgidasawuy TWISTED WIRE SPLICE shasaanalniiu 4 du
o udiazqaiideas msdatmeaelils SOLDERLESS LUG

mulgmsuanslunmseaselw
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Twith (UPS) dwsustae Data Center EXIM BANK gauii 3 ME-3-10/7

gNaMBuUaNeIaAlia

3-10.6.9
3-10.6.10

3-10.6.11
3-10.6.12
3-10.6.13

3-10.6.14

3-10.6.15

1%l LUBRICANT #iiaitldsumsaysiannisnnsudaiiiu lumsasans
dadlddbusia (COLOR-CODING) Tlumsiduaelv Tasldina A dhena wla B
d6n uazila C domawsuana PHASE (HOT) wiana 183 #hdm3uans NEUTRAL
uazdidien wiadenmamaassmiushs GROUND
selwdaaduluradesamslnomme Taglifidunisdndaunngliifiumenen
TWdananaarwasers WIRE MARKER #fiaonisswsuans FEEDER Tu

PULL BOX ¢na 9 ée

anciuudlasuayaifnnicnsdunsd 9 W aiilvdeaalnlusaugnauniag
TenaszuuviesasmelidaSousesnmuantou wazlddumsnnaiuud
mevdamatamnemeluasugnudr giudeesdas TEST INSULATION

me MEGGER Jaeanusumuzas PHASE TO PHASE, PHASE TO NEUTRAL
uazPHASE TO GROUND #awnn CIRCUIT dsud PANEL BOARD #suana LOAD

sagahelasgiuasdasiuiinmussmsanadautiugnye Tigamuaunu 2 4a
ﬁauﬁ%ﬁﬂﬁﬁﬂﬁv’qqﬂnsnﬁnﬂ%ﬁﬂ

selvazdasivwnalngiisaws ialail VOLTAGE DROP fediund 2% tuan
POWER PANEL BOARD #iansluidnludaauda FAN COIL, EXHAUST FAN w3e
AIR HANDLING UNIT

3-10.7 aadu (GROUNDING)

3-10.7.1

3-10.7.2

Hiuinazdasfiaasansdusagluria CONDUIT anwe3asdsuameauazgunsal
TWihzasszuvisSuameauazsssingamaaamaxnnuaadurasssuu el
2013

mnnezasdetiuildaselidnniians NEUTRAL vasane FEEDER 1w 9 wSaanw

a1na TABLE was NEC # 250-95
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gNaMBuUaNeIaAlia

N uaasunasedudnsugunsallvih

RATING OR SETTING OF AUTOMATIC COPPER WIRE
OVERCURRENT DEVICE IN CIRCUIT
AHEAD OF EQUIPMENT. CONDUIT (MM2)
ETC. NOT EXCEED (AMPERES)
15 2.5
20 4.0
30 6.0
40 6.0
60 6.0
100 10.0
200 16.0
400 25.0
600 35.0
800 50.0
1,000 70.0
1,200 95.0
1,600 95.0
2,000 120.0
2,500 185.0
3-10.8 msfaasgunsailuih

msfaasnumulnihnivue daslfidans
- ngeateAuzaImsinihuasan
- ngdevsauzasmsivihaugine

- NATIONAL ELECTRICAL CODE (NEC)
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T (UPS) déwsusies Data Center EXIMBANK a4 4 ME-4/1

n1s COMMISSIONING, TEST, TOOLS, SPARE PARTS

4 m3iain. COMMISSIONING, TESTING, TRAINING & MAINTENANCE was
OPERATING MANUAL

4-1 m33aih COMMISSIONING waz ACCEPTANCE TESTING

4-11 yhld

f.

m3siah COMMISSIONING  dailuanudumisluanusuiiosavzasgsudne ms
¥ COMMISSIONING TvsandsmsnasauuazUunademsimauzasgunsal luszuu
USuameauazszinaaimalimnanulamuinguszadzasuuy  wazeazden
FMrUANBUNKFUINITNNDUNY
m3s3avn COMMISSIONING Tvshadamsusunaanmsnseanganmsusudsinaumslva
i luszuy. mIsanlaamelnih aeatuiindayace g vesgunsal a513m3
MNUEaeszUUMUANaamilagdalulid  uwaza9IInTsAUEDIELAZAIN
duaziiiaurasgunsailuszuvlsuameauazssgainme
v v % o = a P a d. & o v o
{3Ue azdsdiaeseneiaeis usesnu wasdiniduieldlumsiah
da o P L A T Y
COMMISSIONING  ialvussganainguszand neildawsidumaiiazlilamnuali
Tuwuy waznaazdaazammuaiany
aaunsinh COMMISSIONING gSudreazdaaniaumseuenans wu wuudons
gilamsfanuazldnu wazuuuwasumsnsendays Wudu dumsenasaunu
AaasgunsaimannaluszuuliidunGeuseanauy nasnniuulinaassmsinuues
S (v U a v a [

gunsailSuuasiinamslva wasmsnssneganaadayamamaliauazagiilly
e
Nuszuuvisan vieth i dwsugunsal wazdu g sasnussuudSummaues
SLNEDIMA 209 LesUMINAFaU L UNELBEANNEIT DI LA EHIUAILE LUTEU NS
fnna naunazisuynau COMMISSIONING
aunsalnan wWu Iswhidy wiseguih wisswSuameanie g uazszuuamUaN
aounileadalul@  azdasmiliumsnedaumndauuzinaauIENgNEn 35N
NuganhFuasmsliuImsmudeulamsilseiueesuisngude
Yo Vv £4 L = d‘d L4 k4 44' = g;
Hiuineasasdawisnyamnshivssaumsal  wasanusinadssanuanulumsioas

o v a 4 41' v a g 1 v Y v
gunsolesiasmaniaeas uazdu g luiasrsniuaasity msaaasliih vuvs
uazmsehaneduana Wudu
HALLDIANINENTNAU WIDNMNVUATZELO IUNITINTNALADINALASENE NN 1
waan 8 dUai nawsuau COMMISSIONING  waslvidenaazidaninaauainan
liimnsvsadmunufhineyineudiiiums  38msdah COMMISSIONING 14

T#dauuzrirwas ASHRAE STANDARD APPLICATION Juwunms
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T (UPS) déwsusies Data Center EXIMBANK a4 4 ME-4/2
s COMMISSIONING, TEST, TOOLS, SPARE PARTS

al. gruvnaraesiemizemaenindiiumslumsiaih COMMISSIONING Tow
mldhenifezuazagluanusuliarauyaegsudnamaay

4-1.2 MsUSULEIMINITENLAN

. wissiiatensududadamiiamauiundsmsnszanegay Witlidesnhmafnus
doluil
- MANOMETER
- PITOT TUBE
- TACHOMETER
- CLAMP-ON AMPMETER
- ANEMOMETER
- THERMOMETER
2. Penuxamsenaie Winoexdealivasnhaaluil
- USanaaunianae
- ANNAUFDOE
- Mawamas
- Uhinaimeauignd
- USinammefiszuzean
- SDUUNNABN
- FaustnguanguUnsaiiavue
- s uEegUnInl
- MmstaedaslSuame

- CLASS wasvinas

- NAME PLATE wesnawnas

- gliauaziuzas PULLEY aewu gnilu
- FUAYDIUNIIIU

- STUUMINTBIDINA

- anusesandilwachu COOLING COIL

4-1.3 msUsulsSnamsilvazagiin

n. wineladlamnesiawar VALVE dUSuuSmnanmsluameg fdasdawnsealingly
FeNINMSARAILazMIUSULENsTULUSEnauMeTaazBaa luaanNasna LUl

- FLOW METER anawiluwuu VENTURI, ORIFICE PLATE w3a PITOT TUBE
- BALANCING VALVE
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T (UPS) déwsusies Data Center EXIMBANK a4 4 ME-4/3
s COMMISSIONING, TEST, TOOLS, SPARE PARTS

- MANOMETER PORTABLE FLOW & PRESSURE DROP METER
- PRESSURE GAGE
- THERMOMETER
- DIFFERENTIAL PRESSURE GAGE
2, anuamsanNalvuaamalunuy leaiinessidaauastsinumsiva aunaues
aunsniunazasaanuiuadod uasduviseas VALVE fiusudsmnamslua

4-14 MINTIMINNULBITTUUMUANIUUYE lae e luNE

n. mamsRmahnuesssuumuangamgilesdaludaiy  giuhasdenissmuny
aslnddaruuitnguangunsel ielimahnuesstuudeaadesiuamuiiuaie
asanlumsldnu  Teglidasnmsuiuudsdiigunssiasssuumunuanmaiilas
soludidudegile  w3ssilatailflumsanamehouiingszdaalidesnh
Gadtaluil
- masludinas
- SLING PSYCHROMETRIC

2. enunamseramahau lddusennmmsenaiagamgidumisaas VALVE

muanganniluaslovaznil
4-1.5 MINTINTTAVYBUFNUIsANNFUTiaurasgUnIal

aa o o o & oy P A 7
N, I9NINNNNINICAUYDNLFNLLICANNTUTLLNDUYDN ﬂqﬂﬂim 1u°ll mﬂﬂ“a.ﬂ’]Wﬂ’]ﬁiﬁQ’]u

e liduluanudauuzihuas ASHRAE STANDARD APPLICATION 1991
v, ndasiiatenldlumsasiataalily SOUND LEVEL METER, VIBRATION METER
wazay q fsnily

a.  wazasmsanNabinsnudue SOUND LEVEL wsz DEFLECTION
4-2 mMselnausu

0. HSudNRzdesdaldiinsiinausnimihieadlasims  Gasmsldnuuazms
hsnwgunsal  Aaunasiimsdanauny
v Y 2 v 4'9/0-1 k4 Q-I = Vv Q-I a @ Y a

2. widelumsinausueng g NESuINTamTenasdalssanunuiuUTEnENEn waz
filiumsilnausulogfmunueaausEneuae

a.  mstnausuliinnindauasssuunasdadddnu wasihgesnm laglidanng

Neaseagntaulugiamsldny uazstihsednm
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T (UPS) déwsusies Data Center EXIMBANK a4 4 ME-4/4

n1s COMMISSIONING, TEST, TOOLS, SPARE PARTS

NELBEaUNMINNBUTHULAZMNNUANIALADITAF ITIAINT NIBMUNUYBIETN
tWeupayld ivasnd 4 dUev Aaunsilnausy

lunstlnausnldimeizuandniiumsseiale wiandadasszuu DVD aasaany

enwaImsilnausy Sadn wasduatudililasimsadnas 2 9o wazlvipanuuy
1 90

4-3 CLEANING & HANDOVER

2 a g; d v v Yo v v o dl o w J
ﬂ’lilﬂaﬂﬁﬂﬂﬂ'l'i(ﬂﬂGl\iaqﬂﬂ’imlﬁim‘j'ﬂﬂl,l,a') HIVINWANMANNTEDIN Lwamam!mtag

Sandsnene g FeasnaliiiaenudemeanussuuliSeusas wasdaalasuanuiusey

NMAININBUINMITNBUNUMINaNABUTAsaNa UNUTTUARTIIN

4-4 aiamsldnuuazmaingssnm

n. J3unvasdasiawiangiamslinuuaznmstingsny Hnuiauuudansas
(AS BUILT DRAWING) $hwau 3 #a wiaiigauaunuivue tialdidnsvsa
aunuasnInenadaulagazassdiliiansandauns COMMISSIONING Taivas

a1 8 dUandt TagTunsdavhuuu AS-BUILT TvieiSudhasih EQUIPMENT SCHEDULE,

LOAD Tw#haslunuusis wasmnuuiisayiauarlvdahdunuazauatumudiviud

lamvualy
1y v o % v v = LR 4 1 -7 1 dQI
2. gamsldnuuazmatheinmn azasslsznaumeneazidae litdsaniasaa lUil

2 g 14 Ao o vV A v VY P Y a L4
Folasems vanawalnsdni uaslnsans nlddmsudacarhinusenguangunsol
= dd v o & o a ~ A ¥ oA o Y
wasdu o) NAedasnulasens MnsaiunduaznsdigniduiudauluasmsGuauuas

fugaszeznaIMsMUIMINUhRI®
$sUay MeKWN wazassrivhaay waldanudzean Tumsaumienas uay
HDNBAN
Y

v v o & ° o a & ' v A o
dayaudngazideamlUdmiunuiaaissuuan g wasmhinmsmhaulussuy
Neanden  wasdayavavaunsainannavnanldnulussuy Wy 8ve Ju was
seazaaa g mutheteaunsasl (NAME PLATE) SuiSudeas Tuidasdon
15 Tuivne gmsldnu Badunukan warseasdenuesy neday

[ v < v
75399068 9 ey
aa 4 ) aal a a 4 ) et e v L4
Bmsldnuedngnislumsidlatagunsal mathgesnm msUSuuasgunsalaugu
1 acq) Vv Il | a < a dgl 4 o v =
a9 wadslEnulunsdllaiund visandiu uannniiazdasiidayauaseazidee

Wagunsalvhoumuanizund W nszualwibilduseauedne g uazasazag

}M T R} MITR TECHNICAL CONSULTANT

REVISION ........

[\DS\PROJECT\DATA EXIM BANK\ME\VACSPEC\VACSPCO4-DATA EXIM BANK.DOC



PuAENE 3!&15131‘ wazaanUUUITUU&ITaN

T (UPS) déwsusies Data Center EXIMBANK a4 4 ME-4/5
s COMMISSIONING, TEST, TOOLS, SPARE PARTS

gunsaliilaanuiasass Wudu Bmsldnuil Tidenudugleusnuiu Toy
zaadldszanaamaienassen Wldnuninedawdlaniaindnla
- 9EesdareIsmaininwmaUnIniuessuy muimuanantuiu dlanw

a

Wou uazll Fazdasdawdenliilulumudauuzihuesuisngude

=

- gia wareazldaaNmMUINAlAYeIgUNININNUSENEKES NTeyda 13

9
o

h§esnw madenzesalnsal  wasmaUuuseaan g zesaunsalmuan was
TERNHE!

a. wuuiaasss (AS BUILT DRAWINGS) dimusiunsesdsevasgunsallussuy wu
w3awimiudy nuviean uvah nussuulwih nussuulwdheauaw ense VALVE
u,a::éhLmliwmqﬂniniﬂ%’uﬂ%mmmﬂwawm\‘nuviaﬁyw uazvioan (Uueu
- muwdsuazuuusseNgazdsarasnugainigunsaifiaglududgniiats Fedas
MMNTBoNLILTNI NN

- ywasnduoussioyauasiudiuuazaunsal (SPARE PART) wasssuuvivue deas
Fosmsuasuiianuaogmslény

- @Fuhaasdasiegd uastiufiniFasnmifedudumisiaadla viia SERVICE eha
wiawnstiufinigndums OPERATING  uasthgednwgunsafuasarensasluusiu
CD , DVD Tagazaasiimsiuinidequssenaisznaunaannan

- @5udazdasiam SPARE PART SCHEDULE wasgunsaisns g fissyludadviua
woz SPARE PART asdasiafvussyaslumausiionnzas iialfifudunilas
MIFINDUNU

4-5  GUARANTEE

Yo ¥ v o [ [ '3 a & = v o
Suneazdasihmsiudsziugunseiwaznudanuiiunm 2 U (sniuiszyann
nh 2 1) nasnnSunaunu

4-6  SERVICE

Y v v o a S @ ] < = v v
@51]‘01\‘1‘08@]EN‘VHﬂWTUﬁﬂ'ﬁQ‘lJﬂim‘ﬁaﬂ?\nﬂﬁﬂuBUQWHLU‘NL’)@'\ 2 1 MANIDHNNUIUY
Ussnu anunssyluzauwazasny

[

4-T  enaslunsayai@ian

q

4-1.1 Jaquiariiasdeseayiddagaanuuuriuy laun

- FAN
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T (UPS) déwsusies Data Center EXIMBANK a4 4 ME-4/6
s COMMISSIONING, TEST, TOOLS, SPARE PARTS

- SPLIT TYPE
- szuulWvh

[

4-7.2 Jaqanwda 4-1.1 uu azdasdigluuumsiauanail

1. Tviinns COMPARE SPEC navivdaludumeila
2. azapailluag MODEL, su usneemnantenans uazas
$1u 4 4o

4-7.3 1anans SHOP DRAWING waz AS-BUILT DRAWING fiensazdunly

goanuwuunsiu wu 9w MAIN aunsal waz ROUTING wasgunsainan

1. SHOP DRAWING waas SINGLE LINE, RISER DIAGRAM,
LAY OUT waandas uas MAIN ROUTING PLAN

2. uuu AS-BUILT DRAWING Tvigaanuuuiiiaiaianu 1 %o
w3aw FILE duiinas DVD
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51ﬂﬂﬁi’ﬂﬁguazqﬂnsnﬂﬁagﬁmﬁ‘lﬁ

5-1 8N aquazqﬂﬂsiﬁﬁagﬁmﬁ‘l‘ﬁ

NaMsise uazgunsalfieyl@lvldmumndedaniiiduiisawnmedsznaumsidaniaguas
gunsalil Fuivezdesuaiaguazaunsalduy g mudssylwindednanild Tesazdeaiuly

MNTRMUUAZENE  UAZALABNENTIELBEANNINALA UWAAGIIAEA WIDNINTEYTY UaUNA

aovgunsainulidaa uazazdevauazaaylifnaumsmiiiunsinte
5-2 édneenw

o Y a =2 cd a < &

adnsainndsemagiudn vineds gunsaiindannussmanssyriiy

- REGIONAL ASSEMBLY UNDER LICENSE wang@s wwizmsusznaugunsaingiimail
ToalssnuazdasuaatlusussamsusznauanUsznagudaduanuans

- REGIONAL UNDER LICENSE waneds gunsefiindalugiimeil Tasgnegunsaiazdas

uaaLNaIlNNUNHEAITA I lasUMITUTBIMENA TN ST AR NANLANIUETN

%aqﬂnsnf Ussinaguannan Usszﬂ,ugﬁmﬂ
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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Tui#h (UPS) dwsuas Data Center EXIM BANK

g 5

'51ﬂﬂﬁi’ﬂﬁguasqﬂninﬂﬁagﬁmﬁ‘lﬁ

ME-5-2

5-1.3

5-14

5-1.5

5-1.6

- P
Faalnsal
ragunsn

SPLIT TYPE AIR CONDITIONER

CARRIER/TOSHIBA
YORK

TRANE

MITSUBISHI (HEAVY)
MITSUBISHI (ELECTRIC)
DAIKIN

HITACHI

Ussinaguannan

Useinalugiinig

USA/JAPAN
USA

USA

JAPAN
JAPAN
JAPAN
JAPAN

CENTRIFUGAL FAN, AXIAL FLOW FAN

PANASONIC
KRUGER
WOLTER
GREENHECK
FANTECH
EBM-PAPST
ZIEHL-ABEGG

PROPELLER FAN

PANASONIC
MITSUBISHI
KRUGER
GREENHECK
WOLTER

CEILING MOUNTED FAN

JAPAN
SWITZERLAND
GERMANY
USA

USA
GERMANY
GERMANY

JAPAN

JAPAN
SWITZERLAND
USA
GERMANY

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

CEILING MOUNTED FAN (RESIDENTIAL, CONDOMENIUM, HOTEL)

PANASONIC
MITSUBISHI

JAPAN
JAPAN

or Regional Under License
or Regional Undler License
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ME-5-3

'51ﬂﬂﬁi’ﬂﬁguasqﬂninﬂﬁagﬁmﬁ‘lﬁ

o-1.7

5-1.8

5-1.9

Faalnsal

9

AIR CURTAIN
PANASONIC
MITSUBISHI

JET FAN

FLAKTWOODS
WOLTER
KRUGER

COLT
FANTECH
SYSTEM AR

BLACK STEEL PIPE, GALVANIZED STEEL PIPE

COTCO
FIRST STEEL PIPE
SAHA THAI STEEL PIPE
SAMCHAI STEEL PIPE
PACIFIC PIPE

MITR STEEL PIPE
HYUNDAI

SEAH

KLM (COTCO)
BENTELER

SPS (UNITED STEEL)
SPS (HYUNDA)

TMT STEEL

NIPPON STEEL

5-1.10 COPPER PIPE & FITTINGS

MUELLER
CAMBRIDGE

Ussinaguanvan

JAPAN
JAPAN

UK
GERMANY

SWITZERLAND

UK
USA
USA

THAILAND
THAILAND
THAILAND
THAILAND
THAILAND
THAILAND
KOREA
KOREA
THAILAND
GERMANY
THAILAND
KOREA
THAILAND
JAPAN

USA
UK

Usznalugiinie

or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License

or Regional Under License

or Regional Under License
or Regional Under License
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'51ﬂﬂﬁi’ﬂﬁguasqﬂninﬂﬁagﬁmﬁ‘lﬁ

%‘aqﬂﬂmf Ussinaguanvan Usznalugiine
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

5-1.11 POLYVINYL CHLORIDE PIPE (PVC)

THAI PIPE THAILAND
SCG (ELEPHANT) THAILAND
BANGKOK PAIBOOL PIPE THAILAND

5-1.12 HIGH DENSITY POLYETHYLENE (HDPE) PIPE & FITTINGS

THAI ASIA P.E. PIPE THAILAND
WIIK & HOEGLUND THAILAND
TGG PIPE THAILAND
UHM THAILAND
TPP THAILAND
SRPE THAILAND

5-1.13 BALL VALVE, GATE VALVE, GLOBE VALVE

NIBCO USA or Regional Under License
TOYO JAPAN or Regional Under License
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

5-1.14 BUTTERFLY VALVE
(nsdidl# MOTORIZED / ELECTRICAL ACTUATOR saaifluwdafasilusamsiissyde)

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 Under License
TOZEN JAPAN or Regional Under License
BELIMO SWITZERLAND  or 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

5-1.15 SILENT 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

5-1.16 STRAINER

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 or Regional Under License

5-1.17 FLEXIBLE PIPE CONNECTION

METRAFLEX USA or Regional Under License
MASON USA or Regional Under License
TOZEN JAPAN or Regional Under License

5-1.18 CONTROL 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 GERMANY  or Regional Under License
DANFOSS DENMARK or Regional Under License
AZBIL JAPAN or Regional Under License
BELIMO SWITZERLAND  or Regional Under License
KELE USA or Regional Under License
HUBA SWITZERLAND  or 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

5-1.19 AUTOMATIC AIR VENT

METRAFLEX USA or Regional Under License
ARMSTRONG USA or Regional Under License
VALMATIC USA or Regional Under License

LM“MM@ MITR TECHNICAL CONSULTANT

REVISION.......

I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPECIVACSPC05-DATA EXIM BANK.DOC



PUPFENE ‘imswﬁ UAZAANUUUIZTUUEITAY

i (UPS) dwsusias Data Center EXIM BANK  gauii 5 ME-5-7

'51ﬂﬂﬁi’ﬂﬁguasqﬂninﬂﬁagﬁmﬁ‘lﬁ

Haaunsal Ussinaguannan Useinalugiinig
TOZEN JAPAN or Regional Under License
CRISPIN USA or Regional Under License

5-1.20 PRESSURE 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

5-1.21 FLOW SWITCH

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 Regional Under License

5-1.22 FLEXIBLE AIR DUCT

AERODUCT THAILAND
DUCT EXCEL THAILAND
AS&D THAILAND
EUROFLEX THAILAND
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Faalnsal
ragunsn

Ussinaguannan

5-1.23 DIFFUSER, REGISTER, GRILLE AND DAMPER

TITUS

KOMFORT FLOW
FLOTHRU
ESCOFLOW
STREAM AIR
AS&D

CFM Per Cool
SMARTFLOW
INTERFLOW

USA

THAILAND
THAILAND
THAILAND
THAILAND
THAILAND
THAILAND
THAILAND
THAILAND

5-1.24 DIFFUSER, REGISTER AND GRILLE,
JET NOZZLE DIFFUSER, FLOOR TYPE — HEAVY DUTY LINEAR GRILLE

KRANTZ
PRICE
TITUS
TROX

5-1.25 FIBREGLASS INSULATION

MICROFIBER
SCG (SIAM FIBERGLASS)

UK

USA

USA
GERMANY

THAILAND
THAILAND

5-1.26 CLOSED CELL FOAMED INSULATION

AEROFLEX
ARMACELL
MAXFLEX
K-FLEX
THERMOBREAK

THAILAND
UK
THAILAND
THAILAND
AUSTRALIA

Ussinalugiinie

or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License

or Regional Under License
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5-1.27 MOTOR

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

5-1.28 VIBRATION 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

5-1.29 FIRE STOP AND BARRIER

3M USA or Regional Under License
HILTI LICHTENSTEIN  or 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

5-1.30 FIRE DAMPER / SMOKE DAMPER (UsznaudiSaguanudunguan)

RUSKIN USA or Regional Under License
GREENHECK USA or Regional Under License
BETEC USA or Regional Under License
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5-1.31

5-1.32

5-1.33

5-1.34

#aaunsal
AIR FILTRATION

AIR GUARD
CAMFIL

AAF

JAPAN AIR FILTER

Ussinaguannan

USA
SWEDEN
USA
JAPAN

FLOW METER, ENERGY (BTU) METER

BELIMO
SIEMENS
ABB

AZBIL
ONICON
KAMSTRUP

VARIABLE SPEED DRIVE (VSD)

DANFOSS
ABB
SCHNEIDER
SIEMENS
FUII
YASKAWA

PLATE HEAT EXCHANGER

ALFA LAVAL

SWEP (BLAZED PLATE)
TRANTER

HISAKA

SWITZERLAND
GERMANY
SWITZERLAND
JAPAN

USA
DENMARK

DENMARK
SWEDEN
FRANCE
GERMANY
JAPAN
JAPAN

SWEDEN
SWEDEN
USA
JAPAN

Useinalugiinig

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
or Regional Under License
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9

5-1.35 PRE-INSULATED PIPE

GEKKO THAILAND
ESCOPIPE THAILAND

5-1.36 GALVANIZED STEEL SHEET & BLACK STEEL SHEET

RSM THAILAND
SINGHA THAILAND
BLUESCOPE THAILAND

5-1.37 BLACK STEEL SHEET

ASIA METAL THAILAND
SAHAVIRIYA THAILAND
SAMCHAI THAILAND
T™MT THAILAND

5-1.38 CARBON STEEL PIPE ASTM A106

MANNESSMAN GERMANY or Regional Under License
SUMITOMO JAPAN or Regional Under License
HYUNDAI KOREA or Regional Under License
BENTELER GERMANY or Regional Under License

5-1.39 STAINLESS 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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5-1.40 MOTORIZED DAMPER ACTUATOR (SPRING RETURN)

BELIMO SWITZERLAND  or Regional Under License

HONEYWELL USA or Regional Under License

JOHNSON CONTROL USA or Regional Under License

AZBIL JAPAN or Regional Under License
5-1.41 PAINT

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
5-1.42 DUCT 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
5-1.43 ACOUSTIC INSULATION

ARMACELL THAILAND

WILHAMS UK or Regional Under License

SCG THAILAND

AEROFLEX THAILAND

MASON USA or Regional Under License

Mﬁ”ﬁ?i MITR TECHNICAL CONSULTANT
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- P
Faalnsal
agunsns

ABIE TIGER

5-1.44 viaaudn3agu (Pre-Fabrication Duct)

ESCO DUCT
K-DUCT
AS & D
DUCT ASIA

5-1.45 PRE-INSULATED DUCT (PID)

TDT

GEKKO
WINCELL
DUCT ASIA
DUCT EXCEL
KINGSPAN
FIRST DUCT

5-1.46 CALCIUM SILICATE INSULATION
PROMAT
ASK
SAINT-GOBAIN

5-1.47 ROCKWOOL INSULATION
ROXUL

ROCKWOOL
SAINT-GOBAIN

Ussinaguannan

THAILAND

THAILAND
THAILAND
THAILAND
THAILAND

THAILAND
THAILAND
CHINA
THAILAND
THAILAND
IRELAND
INDONESIA

BELGIUM
CHINA
INDIA

DENMARK
DENMARK
INDIA

Useinalugiinig

or Regional Under License

or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License

or Regional Under License
or Regional Under License
or Regional Under License
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5-1.48 FABLIC AIR DUCT

DURKEESOX USA or Regional Under License
EUROAIR DENMARK or Regional Under License
DUCTSOX USA or Regional Under License

5-1.49 HIGH VOLUME LOW SPEED (HVLS) FAN

BIG ASS FANS USA or Regional Under License
EUROVENT THAILAND

5-1.50 MALLEABLE IRON FITTINGS

SIAM FITTING THAILAND
SANHA GERMANY or Regional Under License
CRANE UK or Regional Under License
BIS FITTING THAILAND
LUCKY SEVEN THAILAND

5-1.51 PIPE 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
5-1.52 CABLE

(WilFemsisaneydalvldvasszuuluih)

5-1.53 ELECTRICAL CONDUIT

(Wldsnemsiagnaydalilduasszuuluih)

Mﬁ”ﬁ?i MITR TECHNICAL CONSULTANT

REVISION.......

I:\DS\PROJECT\DATA EXIM BANK\ME\VACSPECIVACSPC05-DATA EXIM BANK.DOC



PUPFENE ‘imswﬁ UAZAANUUUIZTUUEITAY

i (UPS) dwsusias Data Center EXIM BANK  gauii 5 ME-5-15

51ﬂﬂﬁi’ﬂﬁguazqﬂnsnﬂﬁagﬁmﬁ‘lﬁ

a' 4 Y a £ a
Faalnsal UssnAuanan Uszinaluniine
. Uu U

5-1.54 LOW VOLTAGE CIRCUIT BREAKER: AIR AND MOLDED CASE CB

(WldnamsTagnaydavlduesszuuluih)

5-1.55 PANEL BOARD: MINIATURE CB

(Wldsemsiagneydalvlduasszuuluih)

5-1.56 SAFETY SWITCH & DISCONNECTING SWITCH

(WldnemsTaqnaydalvlduesszuulnih)

5-1.57 MAGNETIC STARTER (nsdil# IEC STANDARD &as UP SIZE #u 1 §u Taeléu LONG LIFE)

(WldnemsTaqnaydavlduesszuulnih)

5-1.58 CURRENT & POTENTIAL TRANSFORMER: LOW & HIGH VOLTAGE

(WldsemsTagheydalwlduasszuulih)

5-1.59 METERING & ACCESSORIES EQUIPMENT

(WldnemsTagnaydavlduesszuuluih)

5-1.60 SWITCH BOARD & DISTRIBUTION BOARD MANUFACTURER

(WldnemsTaqnaydalvldvesszuulnih)

5-1.61 WIRE WAY, CABLE TRY, LADDER

(Wldsnemsiagneydalilduasszuuluih)
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1-11

1-12

1-1.3

1-14

1-15

1-1.6

1-1.7

asinaadx (DEFINITION)

e wneie @eeslasimsiilaaninsludyandeminauszuuiansy

Fenns wanede Aennstpanuuu windmnsgnlasunausinalumsguanuasniuy
NNENIN
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"H3uan" wanede dyaeauazaiununisgninesiiiyansiannudugdyaniu
[W2a9lasans

n o n P P! a & & Ao o o v
wuuUsznauduan winads wuudldlumsdeasnaue fldusznaulumsmdyand
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WnnUszurdImngsy Nunwuuildlumsdens fimsudsuwlasudlawas/vie
NN TogrueNNHugeU2aEIN. IENIUAZHMUANNIULE)

"Neazsdaadamivue’ wineds deenuildtivue wazmuannuiaatiae aunsal
FFmsiau Wiiemsihau waziannainna g mnmnumummwuﬂﬁﬂg visalud
ﬂiﬁngiuLLuuﬂsWﬂauammm"lﬁ‘lumwmmmuammmammmus“ummnswu

"meayala” vaneds msayddlumednuaisnusnnghi emns wiagisnnamhitlu

U

QRERITHE

wautauasnsazdaataivua (SCOPE OF SPECIFICATION)

HIUTNAzAII0 a0t naday waznasuianaunsal tn3eeiia uasmsusmaguans
MUEDILATBIINT TaquazgUnsainsaunsdrnsanuazainau aidduia lionussuy
a V| v v o v S A v ¢ @ [
gnawa uasllasiudndneedaSausasanysal awaaeliluwuudssnaudsenauduan
uaz/wianwaziduadaiivua (SPECIFICATION) finnuszns waziiialinuaiSagais
muaNNnIngzashnegBsusasuaziunnelavasgidn Tunsdiidaanuvia
MeazBua lungasBeedainuail Tdedaudiiy waz/visuanmalunnuuulsznau
dyan TdgSuhadaiumeanvaldnesliiens viadmuaununnuluiuil Teaszyda
4 v o v v P o o Ve aa o a < 5 S Jve v
daudivsadauandnliilunganuuazlvaamaiiadesredimnadumsine Nilgsuan
asdpuduuiiareudadldhenanaiedumnnszhlufionnmaiiladeuadisins
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1-3

1-4

1-4.1

1-4.2

wuusznaudayan (DRAWINGS)

wUUUsENaUR AN TUHINTEULIAINGTY IR UHURILAE N NMSULEAIM TN UL DY

wwwwwww

szuumuemMaszasuashNThiY Tumsianansgsundasemadaufuuuy
sotlaenssy  wuulaseee  wasLUUNUSTULAY Y Thedestaauduludaensdin
Hufludaudlaiulsnunshunnuuudaimmuell  deldmsiadsnussuugndas
Idaamwanuanudasnsud  giudnasdenauailamsnayd@alumednuaidnysan
Amnsnaumsudly wazasdasidiumslaglidaeldhauiub

wnsgu uazdaisanu (STANDARD AND CODE)

Ny o <& n = na <& n = o
ﬂaﬂﬂ%uﬂ'ﬂ'ﬁlﬂ 9o Nﬂul“&l'ﬂ'ﬁlﬂ “ZIENT]EIG%LQEI@TJTJT\BULL‘IJ‘IJﬂfI']{](ﬂEIﬂ‘J‘JN [ARRR

= L d‘y v
maquummﬂu UEIUNIE

o al Yo v oA Y o & a
nsdl flamuualiduedndy dadnue  wazanespumlvzasnuszuugning uas
Yosnuandneg lvdemuanasgrurasdntuiinetasasas 1

EIT STANDARDS STANDARDS OF THE ENGINEERING
INSTITUTE OF THAILAND

TIS (w.2.n.)  THAI INDUSTRIAL STANDARDS

BMA  BANGKOK METROPOLITAN ADMINSTRATION
MWA  METROPOLITAN WATER WORK AUTHORITY

ASTM  AMERICAN SOCIETY FOR TESTING AND MATERIALS
AWS  AMERICAN WELDING SOCIETY

ASME  AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
ASCE  AMERICAN SOCIETY OF CIVILL ENGINEERS

AISI AMERICAN IRON ANS SHEET INSTITUTE

AWWA AMERICAN WATER WORKS OF ASSOCIATION

BS BRITISH STANDARDS

LPC ~ LOSS PREVENTION COMMITTEE

DIN  DEUTSHER NORMENAUSSCHSS

NFC ~ NATIONAL FIRE CODE

NFPA  NATIONAL FIRE PROTECTION ASSOCIATION

UL UNDERWRITERS LOBORATORIES, INC., U.S.A.

FM  FACTORY MUTUAL

i MITR i MITR TECHNICAL CONSULTANT REVISION ........
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ASHRAE AMERICAN SOCIETY OF HEATING
REFRIGERATING AND AIRCONDITIONING ENGINEERS,
INC.

MEA  METROPOLITAN ELECTRICAL AUTHORITY

NEC ~ NATIONAL ELECTRICAL CODE

NEMA  NATIONAL ELECTRICAL MANUFACTURING ASSOCIATION
IEC  INTERNATIONAL ELECTROTECHNICAL COMMISSION

au Ny

143 nsdingamadauqgamn Jagaunsalildnumudyant  Tinesauluaaduasaalyil

o

NINANENAFNS nIENTIINENMFasuasinalulad
AMLIAINTINAIFNT PUNANNIAINTTINEN Y
wnInenaenalulad wizaaunan suys

sontudug Adluiiseniulasll  wezldSuamaiiumaumngig
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(UPS) shwsuwaq Data Center EXIM BANK duit 3 SN-3-1/1

TeNdaMvuUenNmaiia

3-1 ssuusuwasanlunameawia NOVEC 1230

3-1.1. YDULYANYDINY

Tgsudndiiiunsasnuuy, Aaasuaznadauszuuaunwdsanlusifasuia NOVEC
1230 onwiiunnsmua auaansaldnuldlosaunsaildiduldmadammuassaaliil

3-1.2. safwuamly

3-121  Fuindasdidunmiidaudaesmsidugunudmibesaaindalulszmalnalognsaain
Tsenugudoniniy
3-122  SudndssudasnsdrviadSinaudd, suena, widauwaz Working Pressure ¢oe
Software weslssnugudn uaz WAKAM AU ULAT DI RN
3-12.3  mamedaundimsaana
- lineseumsnduramnihusalasldufalulasaudanamasu 150 psi. faliu
10 wituasiisossaldlidiu 20 wasidud
- TWmaaaumssiduuasias(Enclosure Integrity Test) muanasgru NFPA 2001
Appendix B Tosgf3udhaazdasdigiuuuansdaaiaamadauanngudnmnisznaums
Wasan

- Thmsnegaumsiaueasszuuwuy Function Test ualufinsiouda
3-1.3 UszLNNuaesz UL

szuuauwassaludfemeauda Novec 1230 (Co-fluoroketone
(CF3CF2C(0)CF(CF3)2) #ifmssazaauiluwuu Total Flooding System Taaswualwil
anudnturaudaiisanalumsauiwdmndainuavesudalaiiaanit 4.5% uas
Faslasumsnasaunsaanaanansmsiusasnn UL whilu Tasusinasuasanmely
viaainamgii 20 aseniadedldnanlumsdoudavuadalaiiu 10 5ind uazldsu
nangu UL/FM aunsalluszuvathaipsazdasdsznauaas Cylinder, Control Panel,
Automatic Detector, Gas Release Device, Discharge Nozzle, Alarm Bell, Hom and Strobe

wazgUnsainnedaslussuuy
3-14 WNNIFIUNNETD
3-141 weszrumsesnuvuuaziansaaadluluanuiasgru National Fire Protection

Association “Clean Agent Fire Extinguishing System”
- NFPA 2001 Standard for clean agent fire extinguishing system
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(UPS) shwsuwaq Data Center EXIM BANK daun 3 SN-3-1/2
EMITRNIBUANNMALA
- NFPA 70 National electrical code
- NFPA 72 Standard for the installation, maintenance and use of protective
signaling system

- NFPA 72 Standard on automatic fire detectors

3-14.2 mmgmwmmamﬁmsﬁ%qlﬁuﬁqﬂﬂmﬂmzuuL°ziu Cylinder ,Control Panel, Detector,
Alarm Bell, Horn and Strobe wazdw 9 asdaslasunisiusesanasgiuain UL
(Underwriters Laboratories) uaz FM (Factory Mutual) , DOT (Department of
Transportation) ussdumeluss 360 PSI Agamandiii 70 asenvhisulad

3-143  gunsalazdeauduadduilineldnumnnau uaz avdaahdhaniedsame

3-15 MITNNUYDITEUU

3-15.1  Automatic Taeil¥ Photo Smoke Detector @aasuuy Cross Zone Tas@nas Smoke Detector
$unu 2 Tou ishumisaduiuiamuauiuiiiaadmduia Smoke Detector anTa
TolaunilSudyanaundslnallasunng desdyanumatuaauddaluil
- Smoke Detector Tzuusnvihanu (First Zone Activate)

* nasdia(Bell) &
* LCD Display usaswa Alarm
- Smoke Detector Toufigasrinaru (Second Zone Activate)
* nawdia(Bell) s
* gasu(Hom) aadlusame (Pulse)
* Trinszwsu (Strobe) vaw
* szuvSusImengainnu
gavisnm(Delay Time) Bufunasvds
* Guifunesvdsdauiuie 60 3un wosuanswaiiiu LCD DISPLAY
AAIuAN
- Aouufadaduiwds (lusswhsiigaminnmdannuag)
* gansosndnmainuldlasna Reset Switch # Control Panel zenaaan
viovganminasnldlasmsna ADort Switth naiiddsiusesvdsazmea
wufiilaldasiioann nanasdounduaniunsanaslna
- ufsgniadumaaiegamhanahauiuossdsaudgud
* Fapasnn Control Panel lutadu Gas Valve Assembly #iviada(Cylinder)
W shanuitaddesuda NOVEC1230 aangiduvioathemiai
* gousu (Hom) azdadeens
* Tvlnszw3u (Strobe) deasiaruat
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(UPS) shwsuwaq Data Center EXIM BANK duit 3 SN-3-1/3

TeNdaMvuUenNmaiia

3-152  uwwu Manual ¥l 2 snwazie
3-1.5.2.1 Tasvhmsdeadnuazna Manual Release Switch idadslimagaiimuualianalanm

wilzinng@desaasu(Hom) uaslvinszwdu(Strobe) vnou  ssuudSuememea

oy uidazgnineanmnaumdiuil wisazlusunsuiita3asaruqu (Control Panel )

wiavhansdia Manual Pull Station usgamirinardsumsiieufsazdasinunau disye

MINNNABUMIAAUAFINNUIUATUUATILYNANBDNINAULWEY

3-1.5.2.2 Tasmséeaannaln aas Manual Actuator asn wazlanaulan(Handle) as Manual Actuator
flazdasinatagiidaussauda danalnilnuasinli Gas Valve Assembly vinonuuas
imsdaudalaalushu Control Panel

3-1.6 daivuazasgunsal

Co P! [ a o va ¥ o v = = Y o
qﬂﬂsmmq | wiﬁ”lusxummwaqam‘[ummmma ACHNNINYISLYNAINYDNIUUN

fanaluil

3-1.6.1  daussquia (Gas Cylinder)

dasudnan Carbon Steel Alloy Huas easnasgu D.O.T (Department of
Transportation) uaz lésumssusasinasguann UL(Underwriter List) / FM
(Factory Mutual) Fwsdasuansnasgumaniilfundiagnianuuasidamadail
40 ,55,95,150,250,400,550,600,750,1000 vaus

aasuda(Release Device) duuuy Gas Valve Assembly Fagnaanuuulivina
wvaauda Novec1230 Taasivu Solenoid Valve whiiu dslisniludasguainmn
(Maintenance Fee) shalgagauuuuuy Initiator waznswuu Rupture Disc
%0 SOLENIOD VALVE asdasiisnasiausesu(Pressure Gauge) daasiien
SOLENIOD VALVEuasaglusumisiterusldhansangunsaidauseduluda
(Low Pressure Supervisory Switch) was snasinszauudawman (Liquid Level
Indicator)mnfudsfifiusanamnahenlibiu 95 veudlisidudasld anasia
seeundaman (Liquid Level Indicator)1wlassmsstaiminuny
ussuisansaaaaalimeluiaslasldiuiliann

aiauFana faanelugs Novec 1230

Tube #ictaszuieds Novec1230 furasethen dauiluaiialons sihald Flexible

gN

3-1.6.2 a5 Novec1230 daalasumsussgnnlssnugndnvasudanueiny o uaziinide
Susasnsns Novec1230 (UL)anuduneuaa

3-1.6.3  hilauda (Discharge Nozzle )

MR AN DUNH DL NAUAZNAIULTAUNAYDIND
siiadasaud 360 asen (Split Fan) vw3s 180 aeen
WUENAUENANEDNMNIATTIUYBIHKAN
lasumssusasanasguain UL
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TeNdaMvuUenNmaiia

3-1.6.4

3-1.6.5

3-1.6.6

3-1.6.7

3-1.6.8

3-1.6.9

sndideuseau (Pressure Supervisory Switch)

- dndenadeusduluds lunsddsfimssusihliamuduudaludainiinosd
asdimsaedayanaanda Control Panel wazeg@arudga Solenoids wiii

- mssusesnasguan UL / FM

Manual Release Switch

- o Aehmsiadnue: udnadadiuiedawsas Novec1230

- lesumssusasinasgruan UL

Abort Switch

Tdmduminalumsdauddlussuhsiissuvagluanmemsiunasudanaunsia

uwiailousasiia nanasduiulua vie mudlusunsaly

mssusasmnasgiuan UL

nsedia (Bell)

- Fushgudnan 6 taldnszua 0.030 wouil 7 24 Taasi(VDC)

- @alaiéhndh 80 0B issaz 1 was wia 10 Wa

- Wulavensinan dues

- léSumsSusessnassruan UL / FM

gasu (Horn) / Tuinszwsu (Strobe)

aasu (Hom)

- wiia Electric Hom Aunssua 0.040 wandd 24 Taasi (VDC)

- dalaidhad 75 db Aises 1 wies vde 10 Wa

Tulnszw3u (Strobe)

- nszualaiiiu 115 uewil(Rates Average Current) =une 75 uaaiwat

- Wl 24 Thavd

- léSumsSusessnassrunn UL / FM

Photo Smoke Detector

- houdludovae houlesmsiamanssdweuauilasmneymeanasaiy

- +hSmoke Detector aiivaan LED dansewsuluanmeidiansiasuaiule LED s
AAFINNIDALID)

- oiiafiuan sa(Head)wss 51u (Base) Gacslaamsarnaua(Head) whaugu
(Base)

- lasumsSusessnassruan UL / FM

3-1.6.10 Combination Rate of Rise Heat Detector

- avnduenneu haulu 2 dnvee ds nonufigamaiinau 135 F uasiie
a o 4‘3’ [ < LY =
gamgiitinuatenadiluden 15 F/ini
- lesumsiusesnasguan UL / FM

3-1.6.11 Control Panel

- MIINUABITTUUME MinOpfOCGSSOf
- msSusesnasguan UL / FM

MITR)|

MITR TECHNICAL CONSULTANT REVISION

I:\DS\PROJECTIDATA EXIM BANKISN\SANSPECISANSPC3-1 DATA EXIM BANK.doc



v = a o o v
NIHANANE) ILAIITH acaan LL‘U‘Ui%‘U‘Uﬂ'ﬁENl‘NV\h

(UPS) shwsuwaq Data Center EXIM BANK duit 3 SN-3-1/5

TeNdaMvuUenNmaiia

Malulsenaumesame 9 Gail
n.  uwa Power Supply

Fanaduih 220 VAC @ 24 VDC wiipselszuu
fgamnsalwsaludiomsauuainas

ii LCD wamemsiiamsdadasiwuamai(Battery Trouble) uaz madadasain
msaasmalnlugunseisne 9 asdu(Ground Fault)

2. wea Common Control Board

LD AUANMTTNINLYBITZUUTINNG

fdanaluaasdunesn LED uamsaanugdrs 9 uazLCD DISPLAY
usaswailudoanu

wanwilanniidienansadaliszuulnsaaale

a.  uwa Suppression Control Board

nmthiianuaumaiausas Detector wuu Cross Zong ,1desdyanmeay
(Audible Alarm Circuit), Manual Station,Pressure Switch wa sadamsfiauda
(Releasing Circuit)

meluiivasminnm smnsaviulann 0-60 Jindidrelusunsuzasues
AUANINIL

snsolusunsudasdyanmanalady 2 dnvaz fe daiilawuasaaiy
Fameiilauaasmaildsusnuzaaimsaay

aansalusunsu Manual Release Switch 16ifiu 2 Snuaida ufadanuiiilagn
davsanasnnmsgniudiliesminnaihou 5-10 Jndfinewieudsd
i

sansalisunsudyanmndunanitg la 2 anvazds Wuwuuudadio
Alarm waz Trouble

3-1.7 Piping & Fitting
- vamdnmilanemlifezdiu Schedule 40 mdduaiia wazmauasiuduuan
3-1.8 Conduit & Wiring
- ldvia EMT w3a IMC Conduit
- selWuuu PVC Insulated Single Core, 750 V 75 C awna 1.5 SQMM. waz 2.5
SQMM. w3a THW zuna 1.5 SQMM. uas 2.5 SQMM.
3-1.9 m3sulsziuqamw
- dassudsziuaamwdumdisivue 1 Idvnniuesasunevnuuazluszuig
Sulssiudasiivimsanadann 9 4 @au vde Taz 3 a3 vialasuuss g
azdaslidaanldngla 9 nadu
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TeNdaMvuUenNmaiia

- winiigunsaindrigadameludniudsziu negsumniaasdas@nnsouing
wWasuuaz/viadanlvivuiilealiifamldaiale 9 nedu (sncdumsieudadedas
aRFUMLIURAZaU)
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T (UPS) dwsuias Data Center EXIM BANK druf 4 SN-4/1

n1s COMMISSIONING, TEST, TOOLS, SPARE PARTS

4-1.

4-11

4-111

4-11.2

4-1.1.3

4-1.14

4-1.1.5

4-1.1.6

4-11.7

4-118

4-1.2

4-121

4-12.2

sransinmuelrilunts COMMISSIONING, TEST, assuilszau

f5udneazdaaauaiznns COMMISSIONING  waz TEST szuu Tesduusibuesdude
HAzdAIENBNEIT, glouaATelie lumsUTulduaznadauaInaaNnTNiauEs
WOUNY FazdasiimsUSuudsuaznaaaubiteaniiimuualudamnuail aeil

v o H & ¥
szuudseth ounuihuaziaIasguih
mmsasagunsal wassguih enw DATA REPORT
TihmsnesauuaziufinnamuauaaumsNNULa e3FUIN

o U R o d‘ 2’ = Y a
MMINOFTIU  LASUUNNHEINMININIU LATANFULN ﬂ’iml‘iﬂWW’lQﬂLQu

vhmsnadauuaziiuiinuaszuu BY-PASS (MANUAL) (s

Uuuds wastiufinwaussdunhissihnnae Tas PRESSURE REDUCING VALVE (PRV),
GLOBE VALVE (GLV) Tehussurissthaglugesswin 45-60 PSI viamuema

LWNISEN

mmsnagau uaztufinwa SHUT OFF VALVE wngeassuaquituiienamssanuuy

tfuineh FLOW RATE uas HEAD waszehnszualwihaasduimndarildon
PERFORMANCE CURVE av.3al#eu, 9alnd SHUT OFF HEAD uwasqalnddars
CURVE FLOW RATE avwl#mssunmemamnuzinasia, HEAD dutgan
PRESSURE GUAGE uazmsl#luihgananasiig CONTROL w3al# AMP.METER 3a

nmsnadaunaztiuiinuaduanauiaudn 9 laun SUPERVISED VALVES, sinduaas
szauihlutadsasih

STUUAUIWEY  gmsnadaumsnnuasszuuaunds Ussnaudatasasguth (ENGINE
FIRE PUMP, JOCKEY PUMP) szuua3anaas aasnaudaanaudaudieq Tuszuu

mmsananuasuiugunsel wasmsieas EFP, P, szuuvie

yhmsuiuudeuseduii RELIEF VALVE Tévhawiiussdugsniuseduil JOCKEY PUMP
v 5-10 PSI
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T (UPS) dwsuias Data Center EXIM BANK druf 4 SN-4/2

n1s COMMISSIONING, TEST, TOOLS, SPARE PARTS

4-12.3

4-124

4-124.1

4-12.42

4-125

4-13

4-131

4-13.2

MMIUFUURILRAUNIENMINNUEIgUnIal (Fend1ay 69l
- JOCKEY PUMP (useau a gevhaumuszylumaegunsalwan)
- ENGINE FIRE PUMP  (use6u s gavhanuanuszylumsigunseiuan)

manasauIATasguhssuudunas flagnetiasiige 4 dunaudsil

- tueeuil 1 SHUTOFF HEAD Tasdwuduasosguih wasvhmsilavszqihéuaen
nnesasguihauaiin Tuiinuauseiu (Redasliviu 120%-140% vasemudussy
THau)

- 2umsuil 2 OVERLOAD Tesdniduindasguin  wasyhmasnavssgineny BY-
PASS aunsenasuaansimsivald 150% (azdassrudussaulalaishnin 65%
yaeanuauszylinu)

- gueaud 3 9aldnu (szylumsngunseiugn) azdaslSundwusdulindumns
wseouszyldonu usztiuiinsasimslua (an FLOW METER)

- gueaui 4 mmadau uwaztiufinuansinuraasasguinaunadlassaluld

ssuuvadunazgaumaslasmsiladszgihnasssldnuaseiasuwdewa 1 1/2" FIRE
HOSE, 2wa 2 1/2"HOSE VALVE anagasne q tduiinuasusidumsizuuaswge

ynaueaes JP, EFP

szuuviaaUSunand mszuuvalenuasvauwislasmsitla TEST VALVE #iusingluwuu
szuual3anaas tuiindusaudaumsian uasvgavnauuas JP

nadaudyanmdaudn 9 lussuvadiunass nn 9 alussuulvivhmsnesauwaztuiin
HaMSNUEINEM a6 Uil

- FLOOR CONTROL VALVE (WITH SUPERVISORY SWITCH), e - Ua ms
uanssouzdi SUPERVISORY PANEL

- FLOW SWITCH +havuena FLOOR CONTROL VALVE msuaassonusii
SUPERVISORY PANEL

vaiuth (Ueuhd, vevde, dadnluau

#9980UMINTN lagssehlutesaniuisaunisvaud MivUauazNutanneudes
W L sae 97y

a5adau Zautle thile :
- ANNATUDIY
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T (UPS) dwsuias Data Center EXIM BANK druf 4 SN-4/3
a5 COMMISSIONING, TEST, TOOLS, SPARE PARTS

- anudzanlumsinis
- anudzanlumsdle-Ua
- aNUGEUIREYBNY

- AN

- anwvansalumsnudeeasanatluta, fundu,unes, oo 9 Wy ny

4-1.3.3 @as19dau vianeawnUe |

- ANNATUNIU
- anuGeuies
- msiasiuaiu
- yiavhudh ANNYNABIUBIIUNUN, TEAUNDINID
- viethaan ANNYNA DIWBNEIUNUN, TzOUYIBIYIB
- vaguh ANNYNABIUBIIUNUN, TEAUNDINID
- YiasEugaIMe ANNYNA DIWBNEIUNUN, TzAUYIBIVIB
- viadezaeluih ANNYNABIUBIIUNUN, TEAUNDINID
- YiaAaIEnINUe ANNYNA DIWBNEIUNUN, TzAUYIBIVIB
- YeMgmaIMe ANNYNABIUBIIUNUN, TEAUNDINID
FENINUD

- §wihdu anugnaszasiiuniy, stauihnay Tumsuasdnhdumsazlaszauih
[ v (4 = Py
@alildszauuaziBauinniige

- msmuan Usuma@en g lules

- FLEXIBLE sz vianu PUMP wazvianuia fdwsuinsan PUMP 2uannua
4-1.4 LAIRIFUINLEE

o v ¢ a & I = y A& gy <
4-141  shmsesnenuesudiurasglnsaluazmsinas (Uaiihendasmisazuia tisliuaadiu
NuifeaIlanivam)

4-14.2 Tvvhmanedau waziiuin |

- MANUAL ON/OFF was duudazéa

- mssninsaludd esindszauth

- msaasnealuld areunwm

- MSEIUSIAUM TN SNUUUUTELUY

- Funamslnaiagh tugaduthavialai

- msmuanliundr Thginhlaszainvsals

- ALARM, 2asilaasu PUMP vhaushlaluwasthusiaia
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T (UPS) dwsuias Data Center EXIM BANK druf 4 SN-4/4

n1s COMMISSIONING, TEST, TOOLS, SPARE PARTS

4-14.3
4-14.4
4-1.4.5
4-1.4.6

4-15

4-15.1

4-1511

4-151.2

4-15.1.3

4-2 .
4-2.1

lumsneasudaudmhdnualulinauiiesws mslihusshuiealfindesseilad Toe
wivliimnmau  gsumanasiivahaaseuss iialduyudemhilimessulldisi
aoams ivafilidasgadeiinn wiailddasszunahdanilaihiasanmahamssasly

LENEINNYBITIDLAT DY
MITZUNEDIN AN DLATDY

MI5LNLINLELDANNNIBILAT B

v

Aanihe

M55ulsenu

[

o [ Lo = v 4 v v = &’
M3t RsnwgUnsalien g Tussezinm 2 U egniisedelssnaudmeneazideaasil
Junnyeazead

nn 3 oy

a 2’ LY <~ =y v s d' Y
- @mhduniansilinugunsaisesdunne
- ATRIBEIINNMUTDYN
- @RANNAUMIUQR, MuDBLaznIsz W

nn 6 iau
" & ' & P
- msdSugudssninduuaznanes
= z’ LY Gl = v o L4 -ﬂ' =Y
- @ahiuvsensilinuaunsnisesdunnaiio
- 0999508 NOUNBAR
- Jsuanuiesewny
nn 13
4 Y e 4 o d
- wWaswnhIunesdy wazasUseeau
- ATIRIRENINNNAILBLTRNNITAUT
- ayamsanzaslaaniwa
- A59TBIINTEIIN LUNAUBEULAIUN UED
-7 v v 1
- ATRANNAUMUYA MuDBLazm Iz

- AIATTAULFLATMTIUFLIDY

A A ' )
LAINNE aslwa LasaNa

WP3a9ie wazazlvia

MIT‘F@] MITR TECHNICAL CONSULTANT REVISION

I\DSIPROJECT\DATA EXIM BANKISN\SANSPEC\SANSPC4 DATA EXIM BANK.doc



NUINENE 3Lﬂi’l$1’{ HAZADNWUUILUUEITY

T (UPS) dhwsusias Data Center EXIM BANK druf 4
s COMMISSIONING, TEST, TOOLS, SPARE PARTS
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4-211  Fuindessiamadssiistgumwinniy dmsumsnneduliuuaansssins gunsal

o197 i Usuluad, dae, 18, LU 1871 2106709 9 Ha8INEANNEEAINLANTYUS

Snwa3aeans gunsalsng g sasndnealy we3ssiiawmariidasussyaglundainiagase

e

4-212  Fuindewemeslvaninemsdsllil

amsazlua

Part Description

Wiater storage tank Float controlled valves
Adjusting Tools Special lockable steel box
Open ended spanners
Screw drivers
Screw drivers for cross
recessed head screws
Hexagon wrench keys

Monkey wrench
Branch shut off valve ~ Valve
(water supply)
Branch shut off valve ~ Valve
(Fire protection)
Sprinkler head Sprinkler head
Sprinkler Wrench
installation tool
Sprinkler Wrench
installation tool
Pump seal Seal

Unit
Nos
Set

Nos
Nos
Nos
Nos

Nos
Nos

Nos

Nos

Set

Set

Set

Quantity

[N N R S e NG )

3

2

5% of total number
(minimum 1 set)

for each type and each size
5% of total number
(minimum 1 set)

for each type and each size
upright type 1% of total nos.
pendent type 1% of total nos.

93°¢ 1% of total nos.

drainage pump = 2 for each property
sewage pump =2 for each property
fire pump = 2 for each property
jokey pump = 1 for each property
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Pressure regulating Valve
Valve (LPG)
4-2.2 Afiawadnsinsnunsal

AauNUMNFUA LIS |

Nos

cold water pump = 2 for each property
booster pump = 4 for each property
Sewage pump(WWTP)=2 for each
plant
Sludge pump = 1 for each plant
Effluent pump = 2 for each plant
dia 1 =1 for each plant
dia 1 2" = 1 for each plant
dia 2” = 1 for each plant

4-22.1  gEuineesieon uasfeaeuaeguaaianlauuriassuugniug uazssuuauiwasly

ﬁ'mmuqmwumms

4-22.2  wngessiinsau lassgnihaniagiamu wihglunszaniisiala sansanansanle wih

gaouunudle uazllale giumnaloauszana 80 =, X 50 zu.

4-223  Fuindessiahnemseslva, gilate3ssing gunsaliilanudiisnngudatenlise

Tagasuiiu dmsuiaissinsgunsalfigsudadugdomenudyan Tiudghdreduu 3

v I < v 1 a < ] = v
40 LLGIGS"QG‘ILﬂ‘uL'f‘)ﬂﬂ’liLEl‘UL“ll’]LaNﬁl(ﬂﬂﬂLL‘ZNﬂEI’NLiiIUiBEJ

¢ v Ay o~ e,
a‘ﬂﬂiml,ﬂi'ﬂ\jﬂﬂiﬂ(ﬂaﬁutaﬂa’]iﬂua .

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 semsaunsaiian uazaunsainaysin lvld

emMsiag uazgunsaifiayi@lvldmuidaduanilfuiisunmalsznoumadonisouas
gunsallulasams fiudsasdassuaiaguasgunsalau g muiissyluidadeanild Tasasdas
Buldaadadvue  uasasdosdineasndaamanaiin uaamnden wianniszyiy wazmNg
vosaunsaliuliianu uazazdauauanaayidnaumasiiumsiade

5-2  @dneenu

- aunsalnndszmagudevan mineds gunsaiindannuszinanssyuwiuy
- REGIONAL ASSEMBLY UNDER LICENSE wans@is wmwzmsusznavaunseinieneuszimne

TaglssnuasdaauaatlususaamstssnaunnUssnaguannan

- REGIONAL UNDER LICENSE waneda aunsoiiiedaluniimaviemelutszna Tos

Usznagudavan  Wugasuuasnde wazdaslimssusawdadarilosmsasnniiadaan
UseinAnannan
%'aqﬂnmi UsznAgHannan Useinalugiinia
5-2.1 PUMP & PACKAGE BOOSTER PUMP (1% List)
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 (2 List)
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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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
ERIATIN
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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5-2.6 FIRE 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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CRANE

SIAM FITTINGS
BIS

SANHA

VIROTEC
VICTAULIC
SHURJOINT
TYCO/GRINNELL
MECH

VIKING

Ussinaguannan

5-2.10BLACK STEEL PIPE & GALVANIZED STEEL PIPE

COTCO KLM THAILAND

FIRST STEEL PIPE THAILAND

SAHA THAI STEEL PIPE THAILAND

SAM CHAI STEEL PIPE THAILAND

PACIFIC PIPE THAILAND

MITR STEEL PIPE THAILAND

SPS UNITED STEEL HYUNDAI THAILAND

NIPPON STEEL AND SUMITOMO METAL (NSSMC)  JAPAN

TMT STEEL PIPE THAILAND
5-2.11 SEAMLESS STEEL PIPE

MANNESSMANN GERMANY

NIPPON STEEL AND SUMITOMO METAL (NSSMC)JAPAN

HYUNDAI KOREA

BENTELER GERMANY

5-2.12 MALLEABLE IRON FITTINGS (FITTINGS 1#riuvia GSP)

UK

THAILAND
THAILAND
GERMANY

5-2.13 MECHANICAL GROOVED COUPLING

GERMANY
USA

USA

USA
CHINA
USA

seinalugiinig

or

or
or
or
or

or

or

or
or
or
or
or
or

Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License

Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
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5-2.14 COPPER 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
SAMPON.B.C KOREA or Regional Under License
KMCT THAILAND

5-2.15CAST IRON PIPE , FITTINGS & DRAINAGE PRODUCTS

TCP THAILAND
WENCO THAILAND
KNACK THAILAND

5-2.16 HIGH DENSITY POLYETHYLENE PIPE & FITTINGS

THAI ASIA P.E. PIPE THAILAND
WIIK & HOEGLUND THAILAND
TGG PIPE THAILAND
UHM THAILAND
THAI PATTANA PE PIPES THAILAND
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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5-2.18 POLYVINYL CHLORIDE PIPE (PVC)

THAI PIPE
SCG oz asnde

BANGKOK PIBOOL PIPE

5-2.19PP-R PIPE (1% List)

FUSIOTHERM
BANNINGER
POLOPLAST
TORO 25

5-2.20 PP-R PIPE (2" List)

SCG

THAI PPR
GEORGE FISHER
WEFATHERM
REHAU

SLYM

RIIFO

5-2.21 POLYPROPYLENE PIPE (PP)

PBP
SLYM
REHAU

GEORGE FISCHER (HAKAN)

Ussinaguannan

THAILAND
THAILAND
THAILAND

GERMANY
GERMANY
GERMANY
ITALY

THAILAND
CHINA

MALAYSIA
GERMANY
GERMANY
THAILAND
CHINA

THAILAND
THAILAND
GERMANY
TURKEY

seinalugiinig

or
or
or
or

or
or
or
or

or

or

Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License

Regional Under License
Regional Under License
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5-2.22 POLYPROPYLENE 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
5-2.23 VALVES & 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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5-2.24 BUTTERFLY 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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5-2.26 CHECK VALVE (SILENT TYPE)

CHECK RITE
VALMATIC
DUO CHECK / CRANE
NIBCO
METRAFLEX
CRANE
BERMAD
WATTS

FS VALVE
WEFLO
HOFFER
CALICI

Ussinaguannan

CANADA
USA

USA

USA

USA
UK / USA
ISAREL
USA
CHINA
UK
CHINA
CHINA

seinalugiinig

or
or
or
or
or
or
or
or
or
or
or
or

5-2.27FOOT VALVE, SEWAGE CHECK VALVE & VACUUM BREAKER

VALMATIC
SOCLA / DANFOSS
SINGER

BERMAD

WATTS

MECH

5-2.28 AUTOMATIC AIR VENT

VALMATIC
METRAFLEX
ARMSTRONG
CRISPIN
TOZEN
WEFLO
CALEFFI
GALA

USA
FRANCE
CANADA
ISAREL
USA
CHINA

USA
USA
USA
USA
JAPAN
UK
ITALY
CHINA

or
or
or
or
or
or

or
or
or
or
or
or
or
or

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
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5-2.29 WATER 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

5-2.31 FLOAT 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 Under License
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 HOSE ~ USA or Regional Under License
5Elem USA or Regional Under License
WILSONS CANADA or Regional Under License

5-2.34 HOSE 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

5-2.35FIRE DEPARTMENT CONNECTION

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 BAN CHANG TAIWAN or Regional Under License
WILSONS CANADA or Regional Under License

= ==
}W"IJH Hi’| MITR TECHNICAL CONSULTANT REVISION

I:\DS\PROJECTI\DATA EXIM BANK\SN\SANSPECISANSPCO5 DATA EXIM BANK.doc



v =1 = Id o v
VHAINANY ILAIIEH LLa&E]E]ﬂtLUU‘S%UUa’]‘JE]\ﬂV\lﬂ'I

(UPS) @w3uskas Data Center EXIM BANK dui 5 SN-5/12

MNamyiaguazaunsal aunseifiayaitlvld

#aainsal UsenAHanvan Usznaluniinng
I U U

5-2.36 SUPERVISORY 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

5-2.37 SPRINKLER 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

5-2.38 PORTABLE FIRE EXTINGUISHER
(CO, , 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
TOTAL FIRE THAILAND

5-2.40C02, FM200, NOVEC-1230, NITROGEN FIRE 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

5-2.41 WATER 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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5-2.42 WET CHEMICAL FIRE 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

5-2.44 FLEXIBLE 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

5-2.45 ISOLATOR

MASON USA or Regional Under License
KINETIC USA or Regional Under License
TOZEN JAPAN or Regional Under License
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5-2.46 PRESSURE 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

5-2.47 CAST 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

5-2.48 CLOSED 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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Ussinaguannan

5-2.49 WATER METER & DIGITAL METER

KENT / ELSTER
ACTARIS

ITRON

ASAHI

THAI AICHI
DWYER

AZBIL

GWF

EUROLAB
METERLAB/VEQOTRA
ONICON

AICHI TOKEI DENKI

5-2.50 SUBMERSIBLE AERATOR

SHINMAYWA
TSURUMI
FLYMARATOR
OXIDIZER
KAWAMOTO
CALPEDA

5-2.51 AIR BLOWER

TSURUMI
SHINMAYWA
ANLET

TAIKO

ROOTS

TUTHILL

ATLAS COPCO
GARDNER DENVER

UK

USA
FRANCE
JAPAN
THAILAND
USA
JAPAN

SWITZERLAND

THAILAND
THAILAND
USA
JAPAN

JAPAN
JAPAN
THAILAND
THAILAND
JAPAN
ITALY

JAPAN
JAPAN
JAPAN
JAPAN
USA
USA
SWEDEN
USA

seinalugiinig

or
or
or
or

or
or
or

or
or

or
or

or
or

or
or
or
or
or
or
or
or

Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License

Regional Under License
Regional Under License

Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
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
5-2.54 HEAT PUMP
STIEBEL ELTRON GERMANY or Regional Under License
BIG RED THAILAND
ECOTECH J7 THAILAND
ENERGY MASTER THAILAND
PAC THAILAND
NS CANADA or Regional Under License
HEISMANN THAILAND
HEAT THAILAND
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5-2.54 HEAT PUMP (sia)

HEATEC THAILAND
PEERAPAT ENERGY THAILAND

5-2.55 CHEMICALS RESISTANT VALVE

GEORGE FISCHER AUSTRIA or Regional Under License
SAUNDER AUSTRIA or Regional Under License
FIP ITALY or Regional Under License

5-2.56 CHEMICALS 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

5-2.58 GAS 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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5-2.59 GAS DETECTOR (HOME USE TYPE)

GUARD KOREA or Regional Under License
SHINWOO KOREA or Regional Under License
BEST THAILAND

E-WO0O0 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

5-2.61 LPG GAS METER

EMAIL GAS/AMPY AUSTRALIA or Regional Under License
TOYO JAPAN or Regional Under License
ELSTER GERMANY / USA or Regional Under License
LANDIS & GYR USA or Regional Under License
CLESSE FRANCE or Regional Under License

5-2.62 LPG VAPORIZER

KAGLA JAPAN or Regional Under License
ITO KOKI JAPAN or Regional Under License
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5-2.62 LPG VAPORIZER (sia)

ALGAS

5-2.63 MOTOR

BROOK
ABB
SIEMENS
HITACHI
MITSUBISHI

5-2.64 FIRE STOP AND BARRIER

3M
HILTI
ABESCO
FIREPRO
STI

BIO FIRESHIELD

MATACAULK
BOSTIK

Ussinaguannan

USA

UK
SWITZERLAND
GERMANY
JAPAN

JAPAN

USA
LICHTENSTEIN
UK

UK

USA

USA

USA

FRANCE

5-2.65 VARIABLE SPEED DRIVES (VSD) (THDi < 15%)

DANFOSS
ABB
SCHNEIDER
SIEMENS
FUII
YASKAWA

DENMARK
SWITZERLAND
FRANCE
GERMANY
JAPAN

USA

seinalugiinig

or

or
or
or
or
or

or
or
or
or
or
or
or
or

or
or
or
or
or
or

Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License
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5-2.66 PACKAGE 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
COTTO SCG THAILAND
SAN-PAC THAILAND
BIOCLEAN THAILAND
BIO-TECH THAILAND
5-2.67 MECHANICAL SCREEN
SAM McCOY MALAYSIA or Regional Under License
ANDRITZ SPAIN or Regional Under License
SAN-TECH THAILAND
AQUA NISHIHARA THAILAND
5-2.68 DAF
PURAC USA or Regional Under License
SEPA AUSTRALIA or Regional Under License
ECONOWATT THAILAND
5-2.69 SLUDGE BELT PRESS
ANDRITZ AUSTRIA or Regional Under License
ERIATIS
5-2.70HELIXOR
POLCON ITALY or Regional Under License

WIDBUWN
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5-2.71 DECANTOR
TSURUMI

WD UL

5-2.72 DIFFUSER
A3
SSl

WD UL

5-2.73 SEWAGE GRINDER
MUFFIN MONSTER

WIDLNBUWN
5-2.74 WATER TREATMENT SYSYEM

SIAM CHEMIETECH
DYNAMIC ENGINEERING
OSMOPURE

FILTER VISION

5-2.75 ULTRAVIOLET DISINFECTION SYSTEM FOR WATER

SANITRON
AQUALIGHT
UV PURE
VIQUA
TROJAN

5-2.76 PAINT

DULUX/ICI
JBP

JOTUN
RUST-OLEUM
TOA

ZINGA

Ussinaguannan

JAPAN

THAILAND
USA

USA

THAILAND
THAILAND
THAILAND
THAILAND

USA
CHINA
CANADA
CANADA
CANADA

UK
THAILAND
NORWAY
USA
THAILAND
BELGIUM

seinalugiinig

or

or

or

or
or
or
or
or

or

or
or

or

Regional Under License

Regional Under License

Regional Under License

Regional Under License
Regional Under License
Regional Under License
Regional Under License
Regional Under License

Regional Under License

Regional Under License
Regional Under License

Regional Under License
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5-2.76 PAINT (da)
CHUGOKU JAPAN or Regional Under License
BENJAMIN MOORE/IMPERIAL ~ USA or Regional Under License

5-2.77 CONTROL 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

5-2.78 CIRCUIT BREAKER, PANEL BOARD & SAFETY SWITCH (witouszuuluih)
5-2.79 ELECTRIC CABLE  (witouszuululih)

5-2.80 FIRE RESISTANCE CABLE ~ (iifauszuulyti)

5-2.81 CONDUIT (METAL) (wifauscuulwtin)

5-2.82 CONDUIT FITTING (METAL) (witouszuuluih)

5-2.83 CONDUIT (HDPE, EFLEX) (iifouszuulwih)

5-2.84 WIRE WAY, CABLE TRAY  (wifauszuulush)

5-2.85 CONTROL EQUIPMENTS  (wifausuuluih)

5-2.86 METERING & ACCESSORIES EQUIPMENT  (iwitouszuulwih)

5-2.87 ELECTRICAL SWITCHBOARD  (wiiauszuulwih)
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Ty BueamauIunIuazsIa (BIL of Quantities)

(2 14 weiy)



-
THAILAND

O sensdszanunnsannasdsna

wuy s, 6

TassnsauAnen Ainsnei uazaanuuuszuudisasliin (UPS)

sunATiianisdsaanuazidinuislsmalng

O aowfiiedsns sunAnafiennsdeeanuastidinuiaszmetng
O wuwad seEnsiani]
O éwin/nas n9u
O dszannsadledud 12/09/2568
e A ATAAUAZAIUTINY
feun PRTRRE) UNEILUR
Fruoulu [ um )
1 |wonenwszuyininuasdeans 3,491,174.28
2 |wmesauszuutfusiniAuazsringenia 202,654.21
3 |mnenuszunganiung fumds uazilesiudedse 554,195.00
4 |vansusondnanss 200,200.00
saumnagiafluluiedy 4,448,223.49




dszannsmausziAaanssy  Iasnnsaune izt uazesnuuuszuudisesiia (UPS) wuy s 4 wiudt 1
Emm suwennilanssseanuaztihidiuvisszmalng
THAILAND anwitesine  spaienisdseanuazindinuinlssmelne wuLLALT MEna
fhetlszanmusan szannumandud 12/09/2568
dszannunnsing
e . . ECRLLT AusaU FAATARUAE
fAUN s18Ms AU | uilon - - — - - — .
MAwtieaz FuuRY | sewbeas | d1uauitu AMUTINY
nuAuanlnanssy
1 [ewsielnsesng, smsftuen (Raised Floor), Wszauazginsal, 11 o 120,200.00 80,000.00 200,200.00
FIUTIMVNIANUANN T RN TN 120,200.00 80,000.00 200,200.00




dszannsmausziAaanssy  Iasnnsaudne izt uazesnuuuszuudisesiia (UPS) wuy s 4 wiudt 2
- snAnsiensdieenuazrindinwislszmelne
THAILAND gowinedine  sunAnsitenisdeeenuaziindnwislssmalne WA s
fhelszunniean Uszannisendud] 12/09/2568
szanuinising
e . . ECYLLT Auganu FAATERUAE
fauf 51805 F1uau | widee
FIAMUEAE|  AUWIURY  [TIAndlEa]  AuIuRu AT
1 [ewsilnsesng, smsituen (Raised Floor), Wszauazginsa,
11 |wkriedguaain muﬁuﬁﬂw{i 2611 NERNR LA NEULAZTILNAS 1 U 30,000.00 30,000.00]  45,000.00 45,000.00 75,000.00
zga‘nuﬁmﬁyu - ATA9a3I9
12 |ewfiuen 1 U 25,200.00 25,200.00] 12,000.00 12,000.00 37,200.00
13 |ewusrn uazeinsnl 1 U 30,000.00 30,000.00]  3,000.00 3,000.00 33,000.00
14 |9wdrma mavageninsaaiiamiu 1 1 10,000.00 10,000.00{ 10,000.00 10,000.00 20,000.00
15 |szuuitessulwuazaduany (Fire Barrier System) 1 U 25,000.00 25,000.00] 10,000.00 10,000.00 35,000.00
- uniieguanimiieann BOQ Standard isetnaannussvinl
sugenaf 1 120,200.00 80,000.00 200,200.00




szanmusenauszuAdonssy  lasannsauAnen szt uaveanuuuszuudisesinin (UPS) wuy s 4 wiudt 1
- snAaitenadeeanuazidinuiszmalne
THAILAND anuiinedine  swanailensdseenuasihduinlszmelng WA Menaaei
fhenlszannisan Usznnumaniudt 12/09/2568
szanunnslng
L. . . F1A1940) Auganu FIUANIARUAT
fAUT 5185 | wioe . - — . - — .
Fimuazay  AwaulY | fAvileEa | Swiuilu AT
UAAINTsNssULlsznauaiAg
wnnnuszL i uazdeans
1 |wnasulnindes, uadndeesuazimeinusnines 1 KL 433,370 433,370.00 21,800 21,800.00 455,170.00
2 |anelnin, sraduaneln uasviesesans 1 KL 197,621 197,621.28 53,693 53,692.96 251,314.24
3 |amduazifindu 1 KL 662 661.53 385 385.00 1,046.53
4 [Taxlnn, thevenmeiln uazlnuasadnegnidy 1 KW 5,412 5,412.00 418 418.00 5,830.00
5 |eruudynnuiavemasig 1 K 32,880 32,880.41 30,633 30,633.10 63,513.51
6 |ruueiasndliiseiies (UPS) 1 KW 2,530,000]  2,530,000.00 75,900 75,900.00 2,605,900.00
7 |BUSDUCT 1 Ko 84,000 84,000.00 4,400 4,400.00 88,400.00
8  |TEST AND COMMISSIONING 1 Ko 20,000 20,000.00 20,000.00
sausAmEanussL i ua s Aaans 3,283,945.22 207,229.06 3,491,174.28




szanmusenauszuAdonssy  lasannsauAnen szt uaveanuuuszuudisesinin (UPS) wuy s 4 )
- snAaitenadeeanuazidinuiszmalne
THAILAND anuiinedine  swanailensdseenuasihduinlszmelng WA Menaaei
fhenlszannisan Usznnumaniudt 12/09/2568
szanunnslng
L. . . F1A1940) Auganu FIUANIARUAT
fAUT 5185 | wioe . - — . - — .
Fimuazay  AwaulY | fAvileEa | Swiuilu AUTINY
1 |unasulniindes, weadndeesuazimesinusnines
11 [unswulvineae
- DB-IN 1 an 80,300.00 80,300.00 4,000.00 4,000.00 84,300.00
- DB-OUT 1 an 86,300.00 86,300.00 4,000.00 4,000.00 90,300.00
- ATS 1 an 256,100.00 256,100.00 12,000.00 12,000.00 268,100.00
12 |uwwssdndeienuazimainniusnines
- ELP 1 an 9,070.00 9,070.00 1,500.00 1,500.00 10,570.00
- ISOLATOR SWITCH 20A,2P (OUTDOOR TYPE) 2 an 800.00 1,600.00 150.00 300.00 1,900.00
sougena 1 433,370.00 21,800.00 455,170.00
2 |anelnin, sraduansln wasviesesans
anellyiin (CABLE & WIRE)
aneiaaiia [EC 01, 450/750V 70 °C
- 25 ud 135 | wms 1138 1,536.30 7.00 945.00 2,481.30
- A a? 135 | wms 17.94 2,421.90 10.00 1,350.00 3,771.90
- 6 un? 5 wns 21.30 136.50 12.00 60.00 196.50
- 10 an? 20 wns 44.86 897.20 16.00 320.00 1217.20
- 16 an? 18 wns 7131 1,283.58 20.00 360.00 1,643.58
- 35wl 72 wns 162.83 11,723.76 30.00 2,160.00 13,883.76
anelliiafin CV-FD (XLPE), 0.6/1kV 90 °C
- 16 an? 180 | wms 76.28 13,730.40 25.00 4,500.00 18,230.40
- 35wl 720 | wms 169.25 121,860.00 40.00 28,800.00 150,660.00
ACCESSORIES (5% M, 10%L) 1 man 7,679.48 7,679.48 3,849.50 3,849.50 11,528.98
- unasteduenivileann BOQ Standard isiedinaannusavied]




szanmusenauszuAdonssy  lasannsauAnen szt uaveanuuuszuudisesinin (UPS) wuy s 4 wiuit 3
- suAnilenssseanuaztindinwialszmelne
THAILAND anuiinedine  swmaiemsdseanuasidinuisszmelng WD PN A
fhetszannusen Uszannumen i 12109/2568
sznninising
L. . . F1A1940) Auganu FIUANIARUAT
aauh F18ms fuau | wiae
FIAMUdERY  AUIURY TIAMdEAs | AUIURU AT
aiusnelnuazviesaaanelviin (RACE WAY AND CONDUIT)
sausnelninaiiatiniiu (WIRE WAY)
- 100 sia. X 100 susa. 42 wAs 333.00 13,986.00 46.59 1,956.78 15,942.78
vetenanalwinaiia EMT (EMT CONDUIT)
-g 12 90 wwAs 19.95 1,795.50 22.00 1,980.00 3,775.50
-@ 3 wwAs 32.64 24.00
-g1 5 wwAs 471.32 236.60 28.00 140.00 376.60
-0 156 | wms 119.25 18,603.00 40.00 6,240.00 24,843.00
ACCESSORIES (5% M, 10%L) 1 s 1,731.06 1,731.06 1,031.68 1,031.68 2,762.73
- mannanstedueniiteann BOQ Standard isiedinaannusavieil
s9ugENI7 2 197,621.28 53,692.96 251,314.24
3 |admduazifindu
- DUPLEX UNIVERSAL QUTLET 3 an 186.13 558.39 90.00 270.00 828.39
- SWITCH 1 GANG (1 WAY) 1 an 43.00 43.00 80.00 80.00 123.00
ACCESSORIES (10% M, 10% L) 1 s 60.14 60.14 35.00 35.00 95.14
- unasteduenimileann BOQ Standard isiedinaannusavied]
s9u9ENa 3 661.53 385.00 1,046.53




szanmusenauszuAdonssy  lasannsauAnen szt uaveanuuuszuudisesinin (UPS) wuy s 4 wiud 4
- suAnilenssseanuaztindinwialszmelne
THAILAND anuiinedine  swmaiemsdseanuasidinuisszmelng WD PN A
fhetszannusen Uszannumen i 12109/2568
sznninising
L. . . F1A1940) Auganu FIUANIARUAT
aauh F18ms fuau | wiae
FIAUUIERY  ATUIUEY TIAMdEAs | AUIURU AT
4 [Taxlnn, thevenmailn wazlnuasadnegnidu
- 2x18W LED-T8 SURFACE 2 Tn 1,990.00 3,980.00 115.00 230.00 4,210.00
- 2X9W LED EMERGENCY LIGHT 1 an 940.00 940.00 150.00 150.00 1,090.00
ACCESSORIES (10% M, 10% L) 1 s 492.00 492.00 38.00 38.00 530.00
- manastedueniiteann BOQ Standard Asisedinaannusaviil
sougennaf 4 5,412.00 418.00 5,830.00
5 |eruudynnuiavemaciug
- FATB 1 an 26,100.00 26,100.00 1,305.00 1,305.00 27,405.00
ane/lwiih (CABLE & WIRE)
-IEC 01 1.5 SQ.MM. 15000 . 7.46 1,119.00 5.00 750.00 1,869.00
-IEC 01 2.5 SQ.MM. 4000 [ s 11.38 455.20 7.00 280.00 735.20
-TWISTED PAIR /SHIELD 22 AWG 2000 . 28.85 577.00 7.00 140.00 717.00
viatananaly (CONDUIT)
vitesanalwsinaiia EMT (EMT CONDUIT)
-@2 95.00 [ 19.95 1,895.25 22.00 2,090.00 3,985.25
- @3 2000 . 32.64 652.80 24.00 430.00 1,132.80
ACCESSORIES (5% M, 10%L) 100 < 2,081.16 2,081.16 588.10 588.10 2,669.26
é”wmw‘l}ﬂﬂmaummqﬁﬂsrﬁﬁx,ﬁuﬁﬂﬂw"lui:uu 100 9w 25,000.00 25,000.00 25,000.00
- unnastedueniileann BOQ Standard isiedinaannusaviedl
s9usEnns 5 32,880.41 30,633.10 63,513.51




szanmusenauszuAdonssy  lasannsauAnen szt uaveanuuuszuudisesinin (UPS) wuy s 4 wiudi 5
- suAnilenssseanuaztindinwialszmelne
THAILAND anuiinedine  swmaiemsdseanuasidinuisszmelng WD PN A
fhetszannusen Uszannumen i 12109/2568
sznninising
L. . . F1A1940) Auganu FIUANIARUAT
aauh F18ms fuau | wiae
FIAMUdERY  AUIURY TIAMdEAs | AUIURU AT
6 |muuetesineliiseiies (UPS)
- UPS 60 kW W/ LI-ION BATTERY BACK UP 30MIN AND BATTERY MONITORITN 1 an | #HERREE 2,530,000.00 75,900.00 75,900.00 2,605,900.00
- CABINET 1 N INCLUDE INCLUDE INCLUDE
- CABLE BETWEEN UPS TO BATTERY 1 M INCLUDE INCLUDE INCLUDE
- FOUNDATION 1 M INCLUDE INCLUDE INCLUDE
- ACCESSORIES 1 M INCLUDE INCLUDE INCLUDE
- manansteduenimiteann BOQ Standard Asisedinaannusavinil
usEnah 2,530,000.00 75,900.00 2,605,900.00
7 |BUSDUCT
PLUG-IN UNIT
- 125AT 200 4 40,000.00 80,000.00 2,000.00 4,000.00 84,000.00
ACCESSORIES (5% M, 10%L) 1 s 4,000.00 4,000.00 400.00 400.00 4,400.00
- mamandteguenmiteann BOQ Standard Asisedinaannussvinil
smensd 7 84,000.00 4,400.00 88,400.00
8 |TEST AND COMMISSIONING 1 s 20,000.00 20,000.00 20,000.00
s9u97en37 8 20,000.00 20,000.00




dsranmumanusyuLddnsy  Tasannseudne Aiesed uazeanuuuszuudisesindn (UPS) wuy 1. 4 wiudt 1
Emm sunAaensaseenuazindinuinszmelne
THAILAND anuiinedtne  swasitenisdeeanuasiidinusialszndlng wLiae Ensa
dhenlszanausnan AszannimAiud 12/09/2568
tszanaumising
e i ) $IANIED) AU FanATARUAE
faun s18Ms fuau | uian . - - . - - .
Fimuoeay|  Swauldu | simuwieeaz|  dwauly AUTINY
UNIANUTTLLUS IR N ARAZSTLNERINA
1 |wiessuannmszuy SPLIT TYPE 1] e« 105,000 105,000 4,620 4,620 109,620
2 |WeauszunaenA 1| aw 11,830 11,830 845 845 12,675
3 |enwie (Piping Work) I sw 7,924 7,924 845 845 8,769
4 |ausutiuvie (Pipe Insulation) I ewm 3,140 3,140 1,164 1,164 4,303
5 |szuuviean (Duct Work) 1 sw 592 592 454 454 1,046
6 |vnszanaenmauazginsadilszneu (Air Outlets and Accessories) 1| aw 6,941 6,941 950 950 7,891
7 |szuuliuazaauau (Electrical & Control System) 1] awm 43,683 43,683 4,667 4,667 48,351
8  |TEST AND COMMISSIONING Il eow 10,000 10,000 10,000
FUTIAMNIANUTLLLL UM ALALIZLN RN A 179,109.45 23,544.76 202,654.21




dsranmumanusyuLddnasy  Tasannseudne Aiesed uazeanuuuszuudisesinda (UPS) wuy 1. 4 widl 2
- sunAaensaseenuazindinuinszmelne
THAILAND anuiineatne  swasitenisdeeanuasiidinusialszndlng wLiae Ensa
dhenlszanausnan AszannimAniud 12/09/2568
tszanaumising
e i ) 1R AUTIY FIMANIAGUAL
faun s18Ms fuau | uian . - - . - - .
Fimuieay]  Awaulu | siAviozaz)  Swaulu AUTINY
1 |wdealfuannaszuu SPLIT TYPE
- CDU-FCU-1 (FCU-1 24,000BTUMHR) 1 an 35,000.00 35,000.00 1,500.00 1,500.00 36,500.00
- CDU-FCU-2 (FCU-2 24,000BTU/HR) 1 an 35,000.00 35,000.00 1,500.00 1,500.00 36,500.00
HANGER AND SUPPORT, PANIT 1 s 17,500.00 17,500.00 900.00 900.00 18,400.00
ACCESSORY 1 R 17,500.00 17,500.00 720.00 720.00 18,220.00
- unafidteguanwiteann BOQ Standard isetinaannusavindl
sousemsi 1 105,000.00 4,620.00 109,620.00
2 |Waanszunzanne
- EF-1(CM 150 CFM) 1 qn 9,100.00 9,100.00 650.00 650.00 9,750.00
HANGER AND SUPPORT, PANIT 1 s 2,730.00 2,730.00 195.00 195.00 2,925.00
- munnavisteguenwiteann BOQ Standard Yisedinemnnussiinil
s9u3EM3T 2 11,830.00 845.00 12,675.00
3 |swie (Piping Work)
wiemasuna Type 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
vie?#74wu 8.5 (PVC Pipe Class 8.5)
-Dia 1" 25 . 19.95 498.75 20.00 500.00 998.75
- Fitting 1 s 1,131.94 1,131.94 54051 54051 1,672.45
HANGER AND SUPPORT, PANIT 1 s 1,131.94 1,131.94 54051 54051 1,672.45
ACCESSORY 1 s 1,131.94 1,131.94 54051 54051 1,672.45
- munavisteguenwiteann BOQ Standard Wisedntannussiinil
s9usemsh 3 7,923.56 3,783.55 11,707.12




dsranmumanusyuLddnasy  Tasannseudne Aiesed uazeanuuuszuudisesinda (UPS) wuy 1. 4 wivdl 3
- sunAaensaseenuazindinuinszmelne
THAILAND anuiineatne  swasitenisdeeanuasiidinusialszndlng wLiae Ensa
dhenlszanausnan AszannimAniud 12/09/2568
tszanaumising
e i ) 1R AUTIY FIMANIAGUAL
faun s18Ms fuau | uian . - - . - - .
Fimuieay]  Awaulu | siAviozaz)  Swaulu AUTINY
4 |a+B74:J101unijavie (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 W 72450 72450 26850 26850 993.00
- munaniteguanwiteann BOQ Standard Viredinemnussiinil
sousens 4 3,139.50 1,163.50 4,303.00
5 |szuuviean (Duct Work)
danz@uduizau (Galvanized Steel Sheet)
- danzdiues 26 200 [ w2 185.00 370.00 193.68 387.36 757.36
- Hanger & Support 100 | wian 111.00 111.00 33.30 33.30 144.30
- AmadeUuATINE 100 [ wan 111.00 111.00 33.30 33.30 144.30
- munavisteguanwiteann BOQ Standard Yisedinemnnussiinil
s9usemsh 5 592.00 453.96 1,045.96
6 [WhnszaneenmAuazginsaiilszneu (Air Outlets and Accessories)
EAG WVD 8'X8" 100 | 4n 450.00 450.00 350.00 350.00 800.00
EAG WIINS 12'X8" 100 | am 609.00 609.00 350.00 350.00 959.00
MD 8"x8" 100 | am 5,000.00 5,000.00 125.00 125.00 5,125.00
GD 8"x8" 100 | 4n 882.00 882.00 125.00 125.00 1,007.00
) 6,941.00 950.00 7,891.00




dsranmumanusyuLddnasy  Tasannseudne Aiesed uazeanuuuszuudisesinda (UPS) wuy 1. 4 wiudl 4
- sunAaensaseenuazindinuinszmelne
THAILAND anuiineatne  swasitenisdeeanuasiidinusialszndlng wLiae Ensa
dhenlszanausnan AszannimAniud 12/09/2568
tszanaumising
e i ) $IANIED) AU FanATARUAE
faun s18Ms fuau | uian . - - . - - .
Fimuieay]  Awaulu | siAviozaz)  Swaulu AUTINY
7 |szuvliuazaaugu (Electrical & Control System)
- STF-EF-1 100 | an 20,000.00 20,000.00 1,500.00 1,500.00 21,500.00
- CONTROL PANEL FOR AIR CONDITION 100 | an 20,000.00 20,000.00 1,500.00 1,500.00 21,500.00
adndilla/Tananszunaenne 100 | 4n 300.00 300.00 300.00 300.00 600.00
anelwin (Cable & Wire)
aneliiaiia [EC 01, 450/750V 70 °C
- 25w 15 wes 11.38 170.70 7.00 105.00 215.70
- 4 42 Rg 17.94 75348 10.00 420.00 1,173.48
eseuanelviinatia EMT (EMT CONDUIT)
-g 12 19 wes 19.95 379.05 22.00 418.00 797.05
ACCESSORIES (5% M, 10%L) 1 s 2,080.16 2,080.16 424.30 424.30 2,504.46
- unafisteguenwiteann BOQ Standard Wisetinaannusavind]
squsemsi 7 43,683.39 4,667.30 48,350.69
8  |TEST AND COMMISSIONING 1 s 10,000.00 10,000.00 10,000.00
s9u3EMsT 8 10,000.00 10,000.00




- dsranmumanusyuLddnsy  Tasannseudne Aiesed uazeanuuuszuudisesindn (UPS) wuu s, 4 windl 1
- snasiiensdseenuanihidinwiszmlng
THAI:-{::EJ\..\..M anuiinedtne  swasitenisdeeanuasiidinusialszndlng wLiaed sEn A
shenlszunusnan AszannimAniud 12109/2568
tszanaumising
. . ) F1Ian AUTIY FIMANIAGUAL
faun s18Ms fuau | wiae . - - . - - . WAELUR)
TIANUIELAE AMUIUNUY TIAUUIERE AMUIUNUY ATLLTINY
NUIANTINSEULLSENAUDIANS
PUIAUITLLGIIALNG LA uazlasiudpdsie
1 [suusuwdsdnlud@atinasazenna (Clean Agent Extinguishing System ) 1] sw 414,195 120,000 534,195
2 |TEST AND COMMISSIONING I em - 20,000 20,000
FINTIAWMHIANUTTLLAINALS TLInAS wazesudaasi 414,195.00 140,000.00 554,195.00




dsranmumanusyuLddnsy  Tasannseudne Aiesed uazeanuuuszuudisesindn (UPS) wuu s, 4 w2
= sunAnstitensdeeenuaztinwissmelng
THAILAND gonsiineaie  suansilensdseenuasiidinwielssinalng wuaed sEnsae
thenlazanusan Uszannsnaniu 12/09/2568
lszanumslag
. 59A19ER AUFINU SAINANIARALAL
Meud s1ams 0 | wise . ! AL
TAmiasay FUUIURY | miaeas FIUIURY ALTIU
1 [szuusumdednluiRatingnsazann
(Clean Agent Extinguishing System )
1.1 |UPS & BATTERY ROOM : FK-5-1-12
- System Equipment & Control Panel 1] wan 414,19 414,195.00 | 120,000.00 120,000.00 534,195.00
sousemsi 1 414,195.00 120,000.00 534,195.00
2 |TEST AND COMMISSIONING 1] wan 20,000.00 20,000.00 20,000.00
39NN 2 20,000.00 20,000.00
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