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PNASUUUN 2 VoMK UAMUNANANUIADIIAANS UPS 18z Charger Wil GSP6 Uaz

GPPP

1. Scope of Supply

11 gsudedesduiiunmsdan UPS Tnildmaunuveudy sisazideanaz suiumuaidian Tag

4
1 wa 3 v < 1
UPS 1w deslinuantiaamdorimuasas ltitluedniios

No. TAG. CAPACITY | Type Batt Type Load Location
1 3625-AP-02A 20 kVA Separate Separate GSP6 Substation
2 3625-AP-02B 20 kVA Separate Separate GSP6 Substation
3 3627-AP-01A 120 kVA Separate Separate GSP6 Substation
4 3627-AP-01B 120 kVA Separate Separate GSP6 Substation
5 3627-AP-03 15 kVA Separate Separate GSP6 Substation
6 3627-AP-04 10 kVA Separate Separate GSP6 Substation
7 3629-AP-201A 30kVA Separate Central Substation
Common
8 3629-AP-201B 30kVA Separate Central Substation

Y @AY a o Yy Ay a A
1.1.2 UPS Eﬂgﬂﬂﬁlﬂuﬂﬁ'@mﬂ?ﬂﬂ ChargerLmﬁﬁfN!ﬂJL!ﬂﬁﬂlmgNﬂ@lﬁluﬂ3$L‘1/Iﬁ$5]13JLfJﬂﬁTiLLu‘U‘V] 4 PTT

1.1.3 UPS douilu lamanasgiudaenansuunii 5 PTT Engineering Standard [Es-70.02.06_UPS]

FoaoenuunTaed Iput i1 AC 400 Volt 3 Phase 3 Wire / PE 50 Hz t1ag @11 Output 1910 Load
5l AC 220 Volt Single phase 2 Wire 50 Hz 115 Configuration 819891319 ude 1.1 510821500
AINLDNTHITUY Uﬁ 3 Existing Configuration & Plan Installation of UPS and Charger on ‘IEI’JQ UPS
wavsgnesnuuulnamnsaldnuldnuszuy liduazauninlvihues Existing System Tag
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1.1.5 AB43NHITZALUBY Output Voltage fluctuation 1 lan18114%74 + 1 % ¥84 Rated Nominal Voltage
#M5Y Static Load (0 94 100%) tag 19 1801811939 + 4 % U949 Rated Nominal Voltage §11151
Dynamic Load (0 §9 100% 1182 100% 04 0%) 118g Voltage Output ApINAUNIDEIUTII £ 1 %

1 9 1 1 d' = d' v A o ]
Mol 25 ms Aa9AYI9N5 1FU 15U ¥299 Load Imsiasuutlasuuusiuiisiula, 424 Battery
Discharge IagApansouAquaan1sihauluan1ig Full load
A A a a a 1 o 4 9 = . .
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) o 9 o . 9y 12 1
53818 Load 11/69 Line Bypass Tagazaod lutinansznulagae Load
A Y Y
1.1.7 A7NDNAU Output Y4 Inverter 3¢AUTIY 50 Hz + 0.5 Hz
Y v ] Yo A a . A . Y

1.1.8 UPS @evoonuuuInaiuisolsanuldnuuuane3siia Sealed Lead Acid 135 ® NiCd 1oz @04

599503 199711 UPS 3941 Existing Battery Y84 Uan. #1g
Y . v

1.1.9 UPS Input N4 Main Input L1 Bypass foall Surge Protection atleeduusIduF VY uay
Output Y84 UPS 1z@psiiyatlesriu lnsedoundy

1.1.10 @41 Function §1%51N13ATI980UNS Manual Transfer 1unsaiidesnisthzesnut UPS Tao
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1111 #93133n35 Step Up 1139 Step Down 4349 UTLH 19911 Output ¥ Rectifier 1aZA1Y Input
Y94 Inverter (UPS)

1.1.12 @94} Mean Time Between Failure (MTBF) fitian1 11é1n31 200,000 2 Taa

A Yo Y o 9 I 1 A ' ] . = a 1

1.1.13 UPS fig5ud199anmimidouiluguiioglusiq Active Phase 11aziin15Wan Spare Part 9814

1 d’ 1 é 1 = % % d‘
aatiiedlidndn 10 I Wuanntuiauesim
1.1.14 UPS ﬁ‘awm%’ummgm Electromagnetic Compatibility (EMC) IEC62040-2, EN 50091-2 W30
d’ d‘ I} 1 A A 1
WATTIUOUG e UIMIMI 0AN

Y] v A . 9 I 1 A = 1 @
1.1.15 N133A35¢AULa8 (Noise Level) %mmzﬂu"lﬂ@mmm;ﬂ;m L% ISO 7779 INIUINITEAY

1 v
[ v A

AMUAIVDILFES (Sound Pressure Level) Ngnianaalas Tagseusail 1 tuns591na2A309 UPS

a Q
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2zd0a1ia1 liinu 85 dB(A) 13791 UPS 921@11A3999 No Load %30 Full Load
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Resistance Y04 Existing Cable HA1A 1031810005 UM uu1as 11 509199z A0 s dan.
IERbT

1.1.162  m3amnd Bypass Unit 9250 Tvldhanunasse ldiiduves dan. Taedsusadl

mihasteaeuanimvesasli (Main incoming) 1asn153AA1 Insulation Resistance U4

@ o I % v
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U84 Existing Cable UA1A11NA1GBUTVANNINTFIY HTVIILADUAL Uan. N3
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. 1 [ A Y [ 1
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1.1.165  91unNA@n1e Overload Ao UPS 918 IWiAuauaunsainsosasildszuy UPS
Y o 1 [
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4 A o Y a v o ' Yo
1.1.16.6 1340 AC Main Input Voltage ﬂﬁ‘U!ﬁlﬂQﬂTwﬂﬂﬁ UPS 92A09NAUN1918 Power 11101
v B2 g’; 1 Y1 9 1 ] . .

Load Taeon 1wl lasaunsonan 18192 11 UPS 918 Load MU Static Switch 13930015
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MU Y198u Tag UPS Output to Load Voltage 92 A9 4A48N13¢N15918 Load 13T A

é d' 9 1 a d‘ FY 9 o dy
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1.1.16.7 %10 UPS 11115 Set Mode 139 Automatic Recharge N13 Charge AU ULVY Float
& v ° . . LA o q ¥ =

Charge U TagzADIINg Setting Function Current Limit atearu Tl Battery A4

ATLUEDIN Rectifier NIAAUANDONUVY tiazdawalil UPS Failed

1.1.16.8 52UV UPS 92A 043 Function N15 Manual Operation!,ﬁﬁ]?oflﬂﬁ UPS 111113 Charge
Battery 1a08148a5% 1agAIen1IZA13918 Power 1¥nU Load ae19sotiiaauazaei
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1.117.1  Rectifier 3zdosnaansiaaiae l1iiiluog1aios

Q

1.1.17.1.1 vedouilunuy 6-Pulse Heavy-Duty Thyristor Rectifier Bridge a4 udn
ulasIannszuaaduidunszuansa
. A o A 9 9
1.1.17.1.2 Isolation Input Transformer oSy Iinurasae I Idauiseldau

1 [

s2uiu UPS Tdednamiunzan $9zeelilanasoan Main Disturbance HAS AN

{ 1 o I 1
aldausuiv ups Tailueded
1.1.17.1.3 Rectifier 9 N191UATUHANNI1TVDI Constant Voltage, Current Limit (TU

Characteristic) Lﬁﬁ) Battery §§N Discharge 99011 Rectifier 12#09811130911713315 9
ummeﬁl”lﬁ'aiimmmzﬁmﬁn‘ﬁé’wﬁﬁummfﬁ'uuzﬁTw%’am‘%mmwaﬁiwﬂizuﬁ”lﬂ
113 mput ¥o4 Inverter lAfianaiUANURDINT

1.1.17.1.4 13 On, Off Main Input uadaenal¥iing Transient Over Voltage Rectifier Unit
vzl Trip dhvawvia i

1.1.17.1.5 J2AU AC Ripple Voltage ﬁ DC Terminal ¥®4 Rectifier Output vzdoalunu
1% RMS v043%A1 Nominal DC fi Full load Condition raz 13/ I&@eegiiu uuaines

1.1.17.1.6 Temperature Compensation Susunuameswia VRLA wihin/fussauves

o =S 1

. . . A9 a { 9 '
Rectifier output voltage in line ATUNHHAALL AL 23UUL AN Accuracy @gslwmq
a g’; {9 a ) a . dy 9 = A .
+ 1% LLﬁ%ﬂﬂﬁﬁﬁWﬁJﬁEjWﬁﬁlLu%uW YINLNA Error 310 Function HABINIEUUN Disable
. dy (% O
Function Hoon Iag 60 1uiia
. . Y . . . 4 o o
1.1.17.1.7 Rectifier Unit @993 Function Y04 Battery Current Limit esnanseualums
Charge Battery AMUNAHAALDAIADT UL
1.1.17.1.8 Input Y04 Rectifier Unit 93 @098 11150 190 Duseauioglusig £ 10% voq
Nominal Voltage 1ag + 6% U3 Nominal Frequency

1.1.17.1.9 Aol Spare Battery Breakers 914U 1 %A §115 Rectifier Battery Supply Tag

v
= 1 =)

mmamg@mmmﬁﬁu Battery Circuit Breaker L RESIGE) Temporary Battery Tu
AAdo & Y . 9y 1 1 o
n5aiN3 1T uAD9 Maintenance Battery Tagazdnd liinsenuaenisiaiuves UPS tag
UPS #04918 Load W14 UPS Line 1a0813601110958 119 UMT
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1.1.17.2  TInverter wz@oslinaeniianaae liiiiluegiaios

22 /161
24/163



I
1.1.17.2.1 Inverter Part 9@ 0400 ULaziaon 191y IGBT (Insulation Gate Bipolar
4 @ I
Transistors) tioutlas Tvl DC naulihilulvl Ac
wa ]
1.1.17.2.2 Inverter ﬁlﬂx‘lﬁﬂmﬁ WA U Current limiting Type (Short Circuit Proof) H1UN13
‘lﬂﬁﬁﬂ‘]_lﬁﬂ\‘lﬂTﬁﬁﬂ?Q%iﬁﬁJNWﬁﬁTuﬁTﬂﬁ
1.1.17.2.3 Isolation Transformer 920 1M oLEN 1995 AC-power 0BNIINNUFIIZFI0TH
AANITUNIUAE LaZABIIN1311 Neutral 9 Ground i Output Transformer 928
I '
1.1.17.2.4 Output Voltage Waveform U3 Output Voltage vedouilu Sinusoidal tiaziin
Harmonic MtAY 4% @145V Load 1Y Linear tag 14tAY 5% @151 Load 411U Non-
Linear
1.1.17.2.5 Inverter 81315091805 LUATAI93/Overload 1aN Nominal Rating (ﬁ Power
o o Y 19 A . ~ . A A
Factor= 0.8 #1131 Overload) Tave1aios 150% 9N 1 min 8% 125% N 10 min NTUN
. o 1 a J A A o
52U Protection 11471 15U WIdV1A1T® Overload 15093z daD 112995 Bypass Tag
lutimsvadanazlumsaiel
1.1.17.2.6 Inverter Unit 92A 09032 U152 U10A2105 0UAIW Design 910N 1GHaA 1Azl
o A ~ Y a £ 1o q ¥ . A
WYIM Alarm hlllllﬁﬂ\?‘ﬂ UPS Uagr1nuANNIDUINU ﬂgﬁ@\illll‘ﬂ'lslﬁ UPS Trip 150
AIWANTENVADNITIY Load
1.1.17.2.7 #9493 Choke 11 Output Y4 Inverter

L. Y A wa o 1 2 oy
1.1.17.3  Bypass Circuit 9z@0slinmauiiansae lliifluediios

1.1.17.3.1 Bypass Circuit Rating #9351 10111090 100 % Y09 UPS Unit Rating Y ¢
MaOuaBLlog
Y Y
1.1.17.3.2 Bypass circuit N9IHUANNTIU (801U Static Switch) 9EApIARINAULEN

A% NN Rectifier 18 Inverter Parts 19104 18410, Yavanouaziigesnu 1dde
1.1.17.3.3 Bypass Transformer 12 404AAA43 111 Stabilizer Tno 31 1W1nuvd et 10
1an. Mrua (Input 400VAC, 3 Phase, 3 Wire)
1.1.17.3.4 Bypass Static Switch 1% Thyristor switch Lﬂuqﬂﬂi al d1msy Transfer-switching
321 Inverter NU Line Bypass Tasdoaaansniig ”I‘Ll‘ﬁ Rated Capacity Y94 Bypass
Circuit 18 @23l Short Time Rated 150% V94 Bypass Circuit Rating ‘ﬁ 1 min, 125%
V04 Bypass Circuit Rating ‘ﬁ 10 min ‘%Q Load Transfer Criteria & ’Oﬁﬁ‘ﬁlﬁ 1Y Manual

Y
1ae Automatic 1415 Touéy (Transfer) Load 14910 Inverter Supply 14 Bypass
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De

Y
[

Supply L& Bypass Supply 1) Inverter Supply Taglidl waﬂixmﬂm 11 Load N4l
Tunsain Bypass Voltage agﬂu 399 +10% V04 Rated Voltage, Bypass Frequency i’)ﬁui
1199 6% V04 Rated Frequency, Inverter Output (11 Bypass Ao Synchronize i
1.1.17.4 Annunciator, Measurement, Protection !9 Control Equipment 9 & Aol AUaU )
9
[ I 1
fanelyiitluedaion
1.1.17.4.1 ﬁﬂgmmmamuzmiﬁmu, Diagnostic A1890 Liquid Crystal Displays (LCD)
niounaY Keypad Driven Menu 8¢ Light-Emitting Diode (LED) 13il¥vaeald uay
Y = Y [ ) ° a
#1 LCD 1@eazdes liadawalyl UPS sihaudanaia
1.1.17.4.2 #0911 UIBUAAITAIIZAITINY, Status HASUAAIANUAALNAAII VD
UPS Taems14vaen LED (Light — Emitting Diode) 3 0¥aoa ¥ (Status Lamp) 130
Y
Display Unit A1U11A5 §IUYDIFNAA 1ASUINUUIBUTAIAN1IZNITTIOUATT
Mmanuralnfvzdes lidwasin 1y ups onmsAalnavsedinanonisvie lnves
ups liée
1.1.17.43 LED L@a2A29M30 Alarm Circuit 1AB22995 ADIII99INATOUNTTNIUOY
9 Y = 9 [ o 9 o
nelu en1du LEDs ¥94 PCB 1azd1 LED 1@ovzdod lauaswanily UpPsS 1au
Aanana Wiedewa lidaanal Remote Common Alarm e9dayanaAanaln
Y
= 1 =] 1
1.1.17.4.4 Status Indication AeaTiuaaIAImIIBNTTa T uedios lugluuuves
LED/LCD 1422 Measuring Instruments 1986 040aA9A14A94 11 1AVD4 Unit Panel
e l¥eanusoasinaeuan1azmsiinuues UPS 1@ uag Indicator §998d092190¢
1u Mimic Diagram ¥4 UPS 1 T aunsnszyaiulsgneunsensasiinendo 1@
2 v 2 . . = = ' '
89'1Yn3110U Indication ariidaz Aesamnsoduiudaanadiosnniousniunig
_ d A, A A da
Serial Interface, Modbus TCP/IP #3® N131¥BUABOUS) M NUIATTIUaINaous il
~ ] 9 2’, dy Aq ¥ 1w 9 oA
NoousuAI8 NIl Card N5 IUMIAITRYYIVODNNIIUDNITADIAINITOAULUNIS
wagu 1auyy Online Taelidnansznuaen1siiaIuves UPS uazvaeauiums
1asu Card UPS 92@049918 Load laauina
1.1.17.4.4.1 Rectifier Input Supply Available.
1.1.17.4.4.2 Bypass Supply Available.
1.1.17.4.4.3 Rectifier On.

1.1.17.4.4.4 Battery Operation.
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1.1.17.4.4.5 Inverter On.

1.1.17.4.4.6 Load On Inverter.
1.1.17.4.4.7 Load On Static Bypass.
1.1.17.4.4.8 Inverter/Bypass Synchronize

1.1.17.4.4.9 Battery On High Rate Charge

1.1.17.4.4.10 Inverter Output Out of Tolerance
1.1.17.4.4.11 Status of Input-, Battery- And Output MCCBs or Switches
1.1.17.4.4.12 Distribution Breaker Tripped
1.1.17.4.5 Measurement Value GI'N"] waoseenuuulfianiwanu LCD Display ‘ﬁaﬂéﬂ
Y

1A JY Y A Y 1 Y o =
agmnmm@muwm L‘WE)GI,WQ1ﬂ@6ﬂ1i@]i?%ﬁﬂﬂ!m$ﬂﬁﬂﬂﬂ81Hﬂ15‘1/ﬂ\‘ﬂ‘14 T@EJG’I'EN&J
9 9 ' I l Y
mayjammwmimuamﬂuaEnma&l
1.1.17.4.5.1 Rectifier Input Voltage per Phase.
1.1.17.4.5.2 Rectifier Input Current per Phase.
1.1.17.4.5.3 Bypass Voltage per Phase.
1.1.17.4.5.4 D.C. Circuit Voltage.
1.1.17.4.5.5 Rectifier Output Current
1.1.17.4.5.6 Battery Charge and Discharge Current.
1.1.17.4.5.7 UPS Output Voltage
1.1.17.4.5.8 UPS Output Current

1.1.17.4.5.9 UPS output peak current per phase.

1.1.17.4.5.10 UPS Output Frequency.
1.1.17.4.5.11 Battery Autonomy Time Remaining.
1.1.17.4.5.12 Battery Temperature

1.1.17.4.6 Protection and Alarm feiiseaziBeasaiitiuatiuio

1.1.17.4.6.1 Alarmllﬁiazﬁlﬁﬁﬁlﬂdﬁﬂijﬁ UPS Front Panel Status U893 Alarm L% Protection

v Y . ~ v A "y
ﬂgﬂ@\iﬁ1ﬂ1§ﬂﬂ53’ﬂﬁﬂﬂqﬂWTL!‘V]N LED Indicators §519015A4311 408191108

Common alarm Action

Rectifier Input Out of Tolerance Alarm and Trip Rectifier
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Alternative/Bypass Voltage Out of Tolerance

Alarm and Trip Static Bypass

Rectifier Failure

Alarm and Trip Rectifier

D.C. Over Voltage

Alarm and Trip Rectifier / Inverter

D.C. Under Voltage

Alarm and Trip Inverter

Battery Discharged

Alarm Only

Battery Disconnected

Alarm Only

Rectifier Overload

Alarm and Limit Current

Inverter Failure

Alarm and Trip Inverter

Inverter / Static Bypass Overload

Alarm Only

Bypass Static Switch Inhibited

Alarm and Lock Transfer

Inverter Static Switch Inhibited

Alarm and Lock Transfer

Inverter Fuse Failure

Alarm and Trip Inverter

Rectifier Fuse Failure

Alarm and Trip Rectifier

Inverter/Bypass not Synchronized Alarm Only

Individual Fan Failure Alarm Only
Magnetic/Power Module Over Temperature Alarm and Delayed Trip

Fault in Internal Power Supply Alarm Only

Circuit-Breaker Load Open Alarm Only

Load Feeders Open or Tripped Alarm Only

Earth Fault on DC Alarm Only

Earth Fault on Output (If Floating) Alarm Only

1.1.17.4.6.2 Alarm @199 91981 9zA0anTouauil Common Alarm Contact 1fidae) Tag

92#039% Contact Common Alarm 981391798 4 Contact (SPDT)
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: L4 Y ] l
1.1.17.4.6.3 Alarm taz m3nlasumnlasnnmgmsalazgniiuiinnannuldediarios 250

519M3d145U UPS Tutiiv First In-First Out Rolling Manner

= v o J

Y
1.1.17.5  User Menu/ Setpoint and Calibration az@eeinaiauiiasnae lilidlued1anies

q

Y
1.1.17.5.1 Keypad Driven User Menu 3¢#043@ 218005 UA M3 oLananan1n1ee 061
9 @ dy
HoeAail

1.1.17.5.1.1 English Menu Language.

1.1.17.5.1.2 Inverter L1 Bypass Static Switch Control.
1.1.17.5.1.3 High Rate (Boost) Charge Command.
1.1.17.5.1.4 Selection of Automatic High Rate Charge.
1.1.17.5.1.5 Battery Diagnostic Test.

9 3’, 1 [ 3’, 1 < 9 I 9 aa
1.1.17.5.2 UBYANTIANA L!ﬁ3ﬂ1§ﬂiﬂﬁ\‘]ﬂ1 Parameter ﬂggﬂlﬂﬂqﬂlﬂumﬂhﬁllﬂﬂﬂi]@]@ﬁ

k)

. ~ 2 @ ] A A Y K 9 J dyd
GI,‘L! Non-Volatile Memory L!aZMﬂWi@QiﬂﬁWWHLW’EJ‘VN]ZL"lﬂi‘lxﬁl@Mﬁﬁ!ﬂﬁWH!ﬂuﬁ@ﬂ

seRvfe seAviinteyaiiod|deduien nazszduiiamsadud ludoyald
1.1.17.5.3 figunsaiiinisianmazuaaslugivesdaynnar Analogue Meter Ingazfos
uaasishmisdumhvenlszad Tasdewannamniaiiidien edrafeedail
1.1.17.5.3.1 AC Input Voltmeter, Ammeter and Frequency Meter W50Y Selector Switch
1.1.17.5.3.2 AC Output Voltmeter, Ammeter and Frequency Meter
1.1.17.5.3.3 AC Input, Output line bypass Voltmeter, Ammeter and Frequency Meter
1.1.17.5.3.4 DC Output rectifier Voltmeter, Ammeter
1.1.17.5.3.5 DC. Voltmeter 7Af1 Volt Battery, Ammeter LRI EEI Charger / Discharge
(Offset Zero) YD Battery
1.1.17.5.3.6 Meter Accuracy Class 1.5
1.1.17.5.3.7 Analogue Meter 110z g1/n3ai1l52nouazAoall Range fimuzausenis i
1.1.17.5.4 3 Communication Module t%4 Modbus TCP/IP Lﬁﬂiﬁﬁ1u1iﬂﬁﬂﬁT Working
Status, Measurement, Alarm, Event Log Tiéanmeuanld Tasdsall Modbus List 130
List Register a4 1370 Uan. Wasanaie
11176 Distribution Panel 9feafigaiauiiasse lifuetaies

1.1.17.6.1 4 Distribution panel 11164 Load 92@04118n00n1ng UPS ¥39z@090001111)

THarwsanaziinsnasu ups 1ddelusuina Tash lideundoudiod
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Distribution tta¢ 13itAa Load Interruption 1aeAall Circuit Breaker @]ING”] “ﬁﬁ”ll‘ﬂl!ﬁh
m391eil sauiadeesam spare Circuit Breaker #1110 I jisi 17y Main Circuit
Breaker ‘ﬁ%ﬁul%liﬂﬂ UPS d 5019 Tie in A Temporary UPS W3e Temporary Charger
YA 100 % e asu Unit Indluenian uag Circuit Breaker 1190z dpuiludiie
ABB, SIEMENS , SCHNEIDER, MITSUBISHI 5 1fig v and1 (de4'1d5un1s
gansuIN Uan.)

1.1.17.6.2 Circuit Breaker §045itna1@az s 11 umuii an. fmua aena1suuud 6
Existing Circuit Breaker of Distribution Panel Wuedrailos %ﬂ‘ﬁ}ﬂﬁ PONUUVITAD
MU AN Existing Load wazdivuna lidesnd Existing Circuit Breaker

=) Qx

9 i . . o 1 dy I ] Y
1.1.17.7  vzAvelinaiauiid General Basic Design #iaao lililifluadatios
Y o 9 1 1 dl d' 1
1.1.17.7.1 UPS 11a% Charger #94%1191% 1A08190011199% Full Load 1a# 13131015 De-
Y
Rating 1uan172113A803 (Ambient Condition) f1a#]
1.1.17.7.1.1 Average Ambient Temperature 25 deg.C (Maximum 40 deg.C)
Y
@ Y] 4 1 1 Y]
1117712 AN UFUFUNNT (Relative Humidity) 0803113019191 95% (Non
Condensing)
1.1.17.7.1.3 Metres Above Mean Sea Level less than 1000 metres
1 a a ' ] a 4 @
1.1.17.7.1.4 ¥2993590aua3a319nugumsila-datasainamuaingilssguaz iaay
v g & 2 @ Y o , A
sru1enMuTouUeq netgUnsaing 2 deeiu Ivlusnarennszuy TWshinge
o 1 d o 4 @
IfuyanIuANA19Y sIudedesiiglnsaidaiesuazglnsaitfesiudie Tae
dw 1 9 . Y, oA A o
Qﬂﬂimﬂﬂﬂm’mmﬁmﬁﬂ Maintenance 1@ 14%3991 UPS #3© Charger N197U
a [ 1 Jd o
Und Tagliaawansznulandoginisivanuas Load

a A

9 [ 9 =~ [ 9
1.1.17.7.1.5 99nUUY Enclosure Mmmmuﬂ‘umﬂmm Mﬂ?1hﬂﬁ@ﬂﬂﬂ@lﬂﬂﬂgﬂﬁﬂu

U
Y

Y A o A ' A a & '
uazgUnsaidiufies mwsasessunnuAani o ldinerunadu g
[ . I [
nseuadA2995018 U |, Rising Temperature , Dynamic Stress 1uAY tazifoanu
A ~ 2 ' < Y
NINANOINAATY 15U NMINTELND Hudu
1.1.17.7.1.6 UPS JuAf5ud19iaueazdoaiin1suiianen d21ve9 Rectifier, Inverter 11z
Static bypass 00n91N&IUYILNOVUDU VDI UPS 13U Incoming, 11ag Distribution

Panels
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1.1.17.7.1.7 Chargeréu‘ﬁﬁj mnmum @]@QNﬂWﬁLL‘]JQLLEJﬂﬁ’JUGUQQ Rectifier 99NN
d’auﬂizﬂamuqmm Charger 1B Incoming Ll81% Distribution Panel

v I Aq Y3 ~ 1 . o YA 1 =

1.1.17.7.1.8 aanuszan ldiluuny Electrolyte amnsasny1 Capacity voaiiu 13na1a
o 9 1 a 1 d‘ d‘ o

f’f”lﬂJ”I'iﬂTﬂ\ﬁuiu'J\‘li]ﬁllﬂﬂEﬂ\iﬂﬂ@ﬂ”IEJGl,uﬂ”Iﬂ’ﬂllﬂTﬂmﬂﬂu‘V]ﬂTWuﬂﬁaﬂﬂ

52OZNAMNNIATTIUGNAR TAsA0IHAAINTTRN Non-toxic 1taz1)51A91N

Polychlorinated Biphenyls (PCB’s)

1.117.7.1.9 Taai1Hifludrusenendien asdeuiluiaqilidalu (Non-flame

' o

Propagating : 1097 luvih1¥ina lrlanawween liilelidszneln viema

[ ] a a a dﬂ@l [ 1 a3 Y v A A [ A
‘lmﬂﬂuumﬂmiqﬂssm"lv\lmﬂmuu,azm"lmLﬂugwqiwaﬂﬂauwaﬂmﬂuma

U

a a 4 ] 1 {3 a
ﬂTNLﬁmmﬂmiqﬂ@ﬂ"l,w@91'3EJ)LmzLﬁa”lwﬁ’"lﬂ%zﬁ’m”luﬂaaﬂﬁwﬁgﬂuwyaaﬂm

o

. @ { o Y a I N '
(Non-toxic Substance : 1age1991 191 @eFIans e ldinanisduiliend

o A

d' 9 UL % [ =Y [y A A a 9 é
?HLL?QLN@!%WﬁiWQﬂ1ﬂIﬂﬂﬁNNﬁﬂUW’Jﬂu\‘lﬂiﬂﬂ181i} Wiﬂﬂﬁl.lﬂulflﬂllﬂcb'\i

1)

(3 a A a a A

Yo
ﬁQﬁW‘HLﬂfJ’U‘Vlﬂ“]fuﬂi]86114ﬂ1°]5WBL3JfJﬂﬂLN1U1W3J1’i'§'E)h1ﬂ‘§‘]Jﬂ’ﬂllﬁf]uﬂlﬂﬂﬂﬁ

q

Y
Y =)

aaedauazuyiaiuuenanzlinsuddilinaaunia fusuaneauasn
ﬁaﬂ-%yjamﬂ International Maritime Organization [IMO])
1.1.17.7.1.10 Circuit Breaker 9¢@040U11AATLLA5095UM5 19911 (A Maximum
Capacity Y93 UPS 130 Charger)
. . L A 9 I
1.1.17.7.1.11 Circuit Breaker ttaz@nsaigosn1e1u UPS %50 Charger 9603111
a o s A A 9 <3| a o o
HanduNnNguaIn lasszaouiunaniaeived ABB, SIEMENS,
SCHNEIDER, MITSUBISHI %5 21fg 1111 an31 (09 145Un158885U910

Jan.)

A Yo Y

1.1.17.7.1.12 UPS 1ag Charger jUNRSUuduoIzanuns lasun1sannsldau

U

Tulsaenmasssund, viinlundugaasunisutlianad, ngundsnu vie

I A

nquuaa i Tidesnd1 10 Units (System) TutlszimaIneaedowaaslang
Y
msaaaaldnuasaazansoasunduld
9 =K P ) [ o [ [ .
1.1.17.7.1.13 msntegUnsainduiudmsunmsthgesnm 15U Cooling Fan tag

. . Y ' o oA 9 =X Y 0 [
Filter Capacitor 9zAp30gludmiisndenazdingIdlunisihgeine
. o @ : I s a g 1
1.1.17.7.1.14 NN Terminal Adoid1vuussdu ihFuiuvesgunsaiidadaodd
A
3

U52qudnrlins9qunINNI1 60 VDC 150 42 VAC (60 peak) 3A099n1HUN50
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o4 uA8 Barriers 17 Degree of Protection l3id1n31 IP31 %4 Barriers A4nan
I @ [ U
wdeuiuin DUV Tds9la (Rigid Transparent), Flame Retardant, Insulating
Material
U Y = [
1.1.17.7.1.15 Bus Bar 122 @341 52noun181u Enclosure Aoedin15oaiuns
dude e ldyanandgiaaulasuanulasasislae lifi Tomadudanudau
a19e) 13 Tl
~Aq Yo Y . tY < A .
1.1.17.7.1.16 Bolt 1182 Nut 1 1¥d1%5U Live Part 92Aouiluwiia Stainless

=KX A

1.1.17.7.1.17 msauaenelugzdesdoiiouas lilisosno devzdsgniaaa

]
~

K% 9y <3 o o a o
agnui lagldnuiunsolndasadio liniesreae i mionaraansa
o a Y | = =) Y ' ' 9
ag lldnvuzmsiaumeizdeuilussidisuFsniesireaonisnuninas

! = Y v g a S
Fouusy Tasfiaonielugazdsuiluansunu@einaziiuee Stranded Copper

Conductor #uauu PVC tazflume Wi ldsusesmasgiuludu i

IEC/IEEE N1Ne404
e ) " ) y g
1.1.17.7.1.18 Main Circuit Switches ¥150 MCCBs (Mechanical) doutulan 1EC
60947
1.1.17.7.1.19 Transformers 1182 Reactors 92@0iu¥iia Air-cooled type taz lid

171 Class H Insulation 914 TEC 60085
1.1.17.7.1.20 Enclosure 9¢@ 03379 1an8 191 (Cable Entry) n13811814 (Bottom)
1 g’; 9 Y1 o a 9 = o & Y =
mniuTagdeacuisnldsrmsuaeviduves dan. 18 minlianusuiludeall
(% 1 Yo Y Y o a [ s a A
msaaaode v guswrzdssduiiumstameas IWuazginsaliasuduun
] a 1 Y Q‘ a 1 9 9 Yo A
194 Tag liamnsafamldemuaunn dan. 18 nazdeslasumsoniianin
lan. nouEFNANIUMNS
@ A 1 Y < Y o a
1.1.17.7.1.21 nasnnyeusemelineuenudnasodedrininisia Cable Entry
A0 LA Fireproofél?ﬂﬁm”lﬂﬂuﬁu Rockwool 11411915314 Euro Class Al lag
A2 MUIATFIU EN 13501-1
1.1.17.7.1.22 Terminal 118 Gland Plates 90 1919937190100 d 195 UNT 9
Cable N11910919UBN
1.1.17.7.1.23 nmsaedenglnssinieluglidiglnsaineuendezdosaoniv

. 1 é’j 1 . YA Y 9 = 1 g
Terminal mduaz luuaas Terminal °lwmw"lmwmmummmmu

(O8]
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1.1.17.7.1.24 MeNNEUNINITABIAN Terminal 92A91N15AA Cable Mark NyAd0
Y s ' 3
191D Terminal %309UnsaiNdeav 100N Taen1s Mark devzaoaiulil
Y o
adeimuaves dan,
Y Y
1.1.17.7.1.25 mmqméfum Internal Wiring (1% External Wiring 1ADIAAAT Lug
A s A A A & v a
W3ogUnssliFouap UMMz AUNINLA sndunTdliignosnUUY IR NIE
Y
uaz lasumseynnann dan. mniu
1.1.17.7.1.26 Ground bar 9¢# 04731491 Bolts 118 Screws IS 1UIUNNINL T Y
9 ddil ~ Y o ' o ' 9 A '
Y119 Ground Bar @oalinuiiniiiaa ludindi 35 mm? waz 19 Bolt Ndivualy
[ 1 Y
AN M12 fwsumsaemuuenilateniassdiu
1.1.17.7.1.27 Ground bar 92A8IgnA0N1TATIA5 19909 Cabinet HazIFOUADDE1S

v 4 &
Qﬂ@]'ﬁ]\?@a@ﬂ‘ﬂﬂ‘ﬂ\‘l Cabinet

1 a 4 9 A o [ dyd
1.1.17.7.1.28 N1TIADFA19IAUVDI UPS LlﬁZQﬂﬂiﬂ!ﬂ181u TANUANHUSAIUND
2 1 { g 1 1 9 1 Y o
Fudrmiilulanguag lilinszua i lvaru vzdesgnaediiy ground bar
) a Y2 9 a o
ﬂWﬂiu%ﬁﬂﬂi%’ﬁWﬂﬂu Ground bar ﬂWﬂiu%“ﬁﬂﬁﬂﬂLlﬂﬂﬂﬂﬂﬁﬂﬂ FEUVFYAUAN
9 ' . o
7181191715 (AD9MOE18 Main ground 910 Ground bar 11/§9 Ground ¥4
. . Y 1o ' I3 Y
Substation YHIAVDIF1Y Main ground #913@1n31 35 mm2 1w 2 )
1.1.17.7.1.29 #1131 Neutral of The Bypass Transformer Output & fo4 an foas

9y 1 a A . 4 Y
Inverter Neutral HAagIcAYNADAIAUN Earth Rail Iﬂﬂﬂ1il%@ﬂﬁ@ﬂ‘ﬂﬂ181u

Enclosure

1.1.17.7.1.30 Gland plates §14151 Outgoing Cable 928 239n1FouADIE1TY Ground
bar

1.1.17.7.1.31 A Terminal ¥9491/n38] tazaIul5eNoUA199 YD UPS 1Ay Charger

12A09gn3zY TAsAIONHIM LD LVDIANAR

1.1.17.7.1.32 ate Ililynidudesgn Mark @1 Electrical Diagram 228 Hot Mark
9
NI
Y
1.1.17.7.1.33 doyane lidesgnideuedsluaunsoanld, Aunuaenisdn

v Y v
ﬂi@uaﬂﬂuu Name Plate “?Q%Glﬂ@ﬂ%}ﬁ Mg Unit Enclosure Door (Stainless
Plate)

1.1.17.7.1.33.1. Purchaser’s Order Number.



1.1.17.7.1.33.2. Year of Manufacture.
1.1.17.7.1.33.3. Name of Manufacturer
1.1.17.7.1.33.4. Type and Serial Number of Unit
1.1.17.7.1.33.5. Nominal Input Current and Voltage (Incl. Nature of Current and Number
of Phases)
1.1.17.7.1.33.6. Rated Nominal Output Current and Voltage
1.1.17.7.1.33.7. Nominal DC / Battery Voltage
1.1.17.7.1.33.8. Ingress Protection Degree
1.1.17.7.1.33.9. Tag Number (a14# 1an. fviua)
1.1.17.7.1.33.10.61%5 Labels/ Name Plates 91 anuaazdoainunainiaginuae
= 1 = 1 ] Y é d' . 1
mMsannseu Weued1e lua1u15aald ¥9 Name Plates U8N¥0 Unit 4a
azqga I ldmlouveuauudrnzdesdeld dan. asrvaeunnugndos
NDUNNATI
Y 9 = ° v o o
1.1.17.7.1.34 Name Plate %11¢52yauf dan.sgmnuali Tagvuiad1onys
ansaveuniu ldesadany Taglddmiadomnsseeadduuudunaiadn
TR TGERe!
9 Y 9 =~ A ~ [ dy I~ 1 9
1.1.17.8  In33e513¢ Y99 UPS, Charger Aodligaiauianusioaziosaastiiiuegiaios
1.1.17.8.1 Unit Enclosure 91/n5ainn¥uszfvoegnandiodisudunuinazudsussog
@811 Enclosure %Qﬂ%ﬁlﬂﬁﬁ IP 42 @13 TEC 60529 /DIN VDE 0470-1 / EN 60529 %30
~ 1 1 g’; [l 3 Aqw Yy =\ 1 ° Aa a 1
andumuundwran lglszneuddoslinnuruiediedi 2.0 Hadwas (s
ANUNUIOIT) SmTumunawaza 1w daulszadeanun lidind 2.0 Hawes

] ¥ <3 1 v [
(lusruanuminvesduaznuriosazomn l9iluaiunilaues Enclosure 1116

= 9 £y I A
1.1.17.8.2 ﬁm@ﬁﬂ%%ﬂ@ﬁlﬂuﬁ RAL7032
Y v Y A 9 Yy A o = A )
1.1.17.8.3 ATUDUVDIE %8@]’6\1‘“%”[’]\13$U18ﬂ31u§’E)L!TﬂﬂﬂgﬂﬂﬁﬂﬁaﬂﬂWWULWﬂﬂﬂﬁﬂu
Y 2 H
ATHUUDNTU
1.1.17.8.4 ﬂ1ii$ﬂ18@1ﬂ1ﬁﬂ$ﬁ}ﬂﬁlﬁﬂ\iW@@iﬂﬂ'ﬁﬁ$°]J'18Jﬂ'ﬂl|%jf’)u"’llﬂl$%'1‘c’l Load ﬁ Rated

Y
Output 110 Iiifiganodeelin1sAAAINAANTZD1801NA TABIZADIAINITOTZUIY
4 1 § 1
A1u3ou00n91NQUnTal Power Electronic Y118 Load 11 Rated Output 180619

aoilosInengungiiiensiaaoudienieiedn Avaeglu Operating Temperature
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o

A o o gl/ 1 o Y < o = A
ffmualy Datasheet vo99Unsaitiug waz livi Idgunsaisgaonis Tunsaina

anszUIeeINIA 119U 1 @2 (N+1 Redundancy) 32UUAIUANYUNYIVOI UPS A09

a

9 ¥ a A Y
aunsamunugungigega lulinunszyla
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Tag Charger Tna doslinuaniaaudotmuansae liililusdraios

No. TAG. CAPACITY | Type Batt Type Load Location

1 3625-AP-01A 24V 450A Separate Separate GSP6 Substation

2 3625-AP-01B 24V 450A Separate Separate GSP6 Substation

3 3627-AP-02A 125V 400A GSP6 Substation
Common Common

4 3627-AP-02B 125V 400A GSP6 Substation

5 3629-AP-202A 125V 100A Central Substation
Common Common

6 3629-AP-202B 125V 100A Central Substation

7 300-AP-014A 24V 140A Separate Separate DPCU Substation

8 300-AP-014B 24V 140A Separate Separate DPCU Substation
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1.2.3 Charger aouilulUamuasgiuauena1suuuf 5 PTT Engineering Standard [Es-70.02.06_UPS]
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1.2.4 294135n13 Step Up 130 Step Down U54AHUTLHINAU Output Y84 Rectifier

1.2.5 @093 Mean Time Between Failure (MTBF) 1581131611191 200,000 %2 T34
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1.2.9 §1%51 Charger Output Voltage 92#039gn 1811929 + 5% Y09 Nominal Voltage Hupuuating
dy Y v o A A Y v A 1 .
U9z 1¥nUN1511914993 Charger NYnNtaon 1911 Load 1008, Float Charge Operation, 1A%
sEANNLUANDIA18UT29¥990ANA0IN Y Maximum Load Current 1ag Specified Discharge
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12.13.1  Rectifier 3zdoslnaaniiaaiae ltiiluegraios
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1.2.13.1.1 92A0911 1V 6-Pulse Heavy-Duty Thyristor Rectifier Bridge 1o 1413 1A
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wiaadnnseuaaduiilunszuansa Isolation Input Transformer o5y lwein
o 9 9 1 1% Y
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1.2.13.1.3 13 On, Off Main Input udaanaliing Transient Over Voltage Rectifier Unit

Y

12d04 14 Trip Meaunail

1.2.13.1.4 52U AC Ripple Voltage 1 DC Terminal Y09 Rectifier Output vzdoaluny
1% RMS ¥8355A1) Nominal DC 7 Full Load Condition tiaz 13/ Id@eagiy uunines

1.2.13.1.5 Temperature Compensation §1MS UUAADI ¥HA VRLA UntNl5uszauves

Rectifier output voltage in line MUNAWAALUAIABT U192 ADIH Accuracy 0811529
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Function Hoon Iag 0 Tula
1.2.13.1.6 Rectifier Unit #043] Function Y04 Battery Current Limit tos1anszialums

Charge Battery mMuinaauuanesuaaz yiaiuzii

]
= 1

1.2.13.1.7 Input ¥®4 Rectifier Unit 92A 0910150 15001530 uf0g 1us19 = 10% Vo9
Nominal Voltage U + 6% VDI Nominal Frequency

1.2.13.1.8 Charger foell Spare Battery Breakers 31191 1 >a #1151 Charger u@iaxﬂgﬂ ﬁ
Hyuamny Battery Circuit Breaker T¥d 5 use Mobile Battery leﬂiiiﬁ{]’deuﬁ)m
Maintenance Battery Tagazdns linsenudemsiauves Charger l1ai¥ Charger Ao
a50910 Load 1degasteriioassninaduiiuns

1.2.13.1.9 #9493 Chock AU Output YD Rectifier Lazau Input UBJ Battery

1.2.13.2 Annunciator, Measurement, Protection @& Control Equipment 9 Aol AMaU 7@
ade lilifuedaton

12.13.2.1 Charger 9z@pa1l5zneudvadnsainsuiluiel¥amisashan, Joady,
aau Wil muderuail tiedumstleaiy Unit taz Component #19 fing
1A5UNanILNUIN Internal AT External Short Circuit, Over Voltage i1 Main or
Control Circuit TN LAANAIA LA A UHADUA

1.2.13.2.2 ﬁé}gmmmamuzmsﬁmu, Diagnostic #1890 Liquid Crystal Displays (LCD)
N5 ouA18 Keypad Driven Menu 4@¢ Light-Emitting Diode (LED) 11 14vasa'l& uag
1 LCD devzdod lianalit Charger amuAanaia

1.2.13.2.3 Charger 9¢A040MUIBLAAIAN1ILATINY, Status azuaAIANUAAUAA
A199U04 Charger 10815 191a0a LED (Light — Emitting Diode) ¥i3o¥aoa 1 (Status
Lamp) 1130 Display Unit AMU1IATFIUUDIRNAR TAgrIn18udaIan1Ign3Hia
maiauAnndvzdes lidsnasi 1y Charger HormsAnilnaviodanadonis
918 11lve9 Charger 1@

12.13.2.4 u@ag LED/ Alarm circuit @0932993naaeun1siiauegnielu enidu LED
v94 PCB 1a¢1 LED 1do9d 03 liaanaiin 1 Charger i1a1uianaia nieaanaim

1¥idyq 191 Remote Common Alarm d9dyaaAanain
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1.2.13.2.5 Status Indication mmmmmmmwmsmNmamﬂuammaﬂug‘iJu‘mJﬂJ’eN

LED/LCD 1182 Measuring instruments 1A8@04UaA4A1UHIA1UUONYD Unit Panel

e 1 aN159A519a0UAN1IZNMIHINUYBY Charger 1@ 1A Indicator §392AB9214

8411 Mimic Diagram Y94 Charger 1o 1 e1u15052yd1uds2nouniea99s

! 2 2 ' yw ] o J
1290914 89'11n3110U Indication itnariideaz dosannsoauiudynmdsoon

NUUBDANIUNIG Serial Interface, Modbus TCP/IP 150 N1FL¥ONADD U A1

A A g A o 9 1 Hq o v o
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edosausoaiunsasulduuy online Tag'ludenaniznuaonsiiauvod

Charger azyizA i uMT1)asu Card Charger 93@04910 Load laauina

1.2.13.2.5.1 Rectifier Main Supply Fail

1.2.13.2.5.2 Rectifier Fail

1.2.13.2.5.3 DC Out of Tolerance

1.2.13.2.5.4 DC Fuse Blown

1.2.13.2.5.5 Rectifier Overcurrent

1.2.13.2.5.6 Load Sharing Fault

1.2.13.2.5.7 Battery Discharged

1.2.13.2.5.8 Battery Disconnected

1.2.13.2.5.9 DC Earth Fault

1.2.13.2.5.10 Control Power Fault
1.2.13.2.5.11 Over Temperature
1.2.13.2.5.12 Fan Failure
1.2.13.2.5.13 DC Over Voltage
1.2.13.2.5.14 DC Under Voltage
1.2.13.2.5.15 Rectifier Output Breaker Open
1.2.13.2.5.16 Distribution Breaker Tripped
1.2.13.2.6 Measurement Value #1349 9203000101 1%11aAIHAHY LCD Display HAAR

' a vy Yy A qur ' o o Y A
fJgJJ‘]JSL’JﬂME]ﬂTHWLH LW@GlWQWEJﬂ@ﬂﬁﬂﬁ’Jﬁ)ﬁﬁ]‘ﬂ!m%‘ﬂﬁﬁ]ﬂﬂﬂﬁluﬂ']ﬁ‘l/l'lﬂu Tﬂﬂﬁ’fNEJ
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m@y)ﬁﬁﬂJiWﬂﬂﬁﬂWHﬁNLﬂu@EJN“L!E’]EJ

1.2.13.2.6.1 Rectifier Input Voltage per Phase.

37/161
39/163



1.2.13.2.6.2 Rectifier Input Current per Phase.
1.2.13.2.6.3 Rectifier Output Current, Voltage
1.2.13.2.6.4 Battery Charge and Discharge Current
1.2.13.2.6.5 Battery Voltage

1.2.13.2.6.6 Battery Autonomy Time Remaining
1.2.13.2.6.7 Battery Temperature

1 1 9 1 dy 9 ~ d o A [
1.2.13.2.7 AaeaaInaiIzasdlglnsaliinisdaauazuaasluziveadygyio

a

v
[

Analogue meter Tngzaoaaasichmismuiveslszgd
1.2.13.2.7.1 AC Input Voltage, Current, Frequency Meter W¥ou Selector Switch
1.2.13.2.7.2 Rectifier Output Voltage, Current Meter
1.2.13.2.7.3 DC Distribution Voltage, Current Meter
1.2.13.2.7.4 DC Battery Voltmeter
1.2.13.2.7.5 DC. Ammeter IAA1N5ZUE Charger / Discharge (Offset Zero) U4 Battery
12.132.7.6 fimedmaizdesiinnuiiinsee1aiios Class 1.5
1.2.13.2.7.7 Analogue Meter ttaza1lnsai1lsznouszdesll Range fimuzausenis e
12.13.2.8 Protection and alarm feafisaziBeadaiiiiuediuio

1.2.13.2.8.1 Alarm u@az@aIN@aoeiio g i Charger Front Panel Status Y93 Alarm o

. ) PR . ~ v A g
Protection ﬁ]mmmmmma%ﬁeﬂﬂmumq LED Indicators 3¥518n15A9311) 1

96131100
Common alarm Action

Rectifier Input Out of Tolerance Alarm and Trip Rectifier
Rectifier Failure Alarm and Trip Rectifier
DC Over Voltage Alarm and Trip Rectifier
DC Under Voltage Alarm and Trip Rectifier

Battery Discharged Alarm Only

Battery Disconnected Alarm Only
Rectifier Fuse Failure Alarm and Trip Rectifier
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Rectifier Overload Alarm and Limit Current

Magnetics / Semiconductor Overtemperature Alarm and Delayed Trip
Fault in Internal Power Supply Alarm Only
Individual Fan Failure Alarm Only
Breaker Output Open or Tripped Alarm Only
Earth Fault on DC Alarm Only

= i3 v = < Y
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1.2.13.3.1.2 High Rate (Boost) Charge Command
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1.2.13.3.1.4 Battery Discharge Test
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1.2.13.3.4.1 Charger Input Isolation Switch (LLEJﬂLm'az“Ijﬂ)

1.2.13.3.4.2 Equalizing Charge Initiate Switch
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1.2.13.3.4.3 Boost Charge Initiate Switch
1.2.13.3.4.4 DC Output Voltage Adjustment
1.2.13.3.4.5 Float Charge Voltage Adjustment
1.2.13.3.4.6 Equalizing Charge Voltage Adjustment
1.2.13.3.4.7 Boost Charge Voltage Adjustment
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Existing Circuit Breaker of Distribution Panel 1311488191708 ¥1911n1500n11VEA 04
IMINZANRY Existing Load tagiivina 1iilesnd1 Existing Circuit Breaker
1.2.13.43 Charger 300-AP-014A 112 g 300-AP-014B 32 J3ifin1sdniiunisilaey
Distribution Panel §5U31980909n11U1 Charger 1He 11150149115 2u0 Y Existing
Distribution Panel l@agnaminnzay
1.2.13.5 Charger ﬁ'@qﬁﬂmauﬁamm General Basic Design AUIIwazBeATe 1.1.17.7 Uag
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enansuuwdi 3 Existing Configuration & Plan Installation of UPS and Charger

DETAIL
No. TAG Installation Plan
TYPE INPUT BYPASS OUTPUT CAPACITY Battery
1 3625-AP-01A Turnaround Charger 3x400Vac, 3Wires - 24 Vdc 450 A 2V, 1200Ah, 12 Cells
2 3625-AP-01B Turnaround Charger 3x400Vac, 3Wires - 24 Vdc 450 A 2V, 1200Ah, 12 Cells
3 3625-AP-02A Normal Operation UPS 3x400Vac, 3Wires 3x400Vac, 3Wires 220 Vac 20 kVA 2V, 220Ah, 108 Cells
4 3625-AP-02B Normal Operation UPS 3x400Vac, 3Wires 3x400Vac, 3Wires 220 Vac 20 kVA 2V, 220Ah, 108 Cells
5 3627-AP-01A Turnaround UPS 3x400Vac, 3Wires 3x400Vac, 3Wires 220 Vac 120 kVA 2V, 380Ah, 182 Cells
6 3627-AP-01B Turnaround UPS 3x400Vac, 3Wires 3x400Vac, 3Wires 220 Vac 120 kVA 2V, 380Ah, 182 Cells
7 3627-AP-02A Turnaround Charger 3x400Vac, 3Wires - 125 Vde 400 A
2V, 720Ah, 63 Cells
8 3627-AP-02B Turnaround Charger 3x400Vac, 3Wires - 125 Vde 400 A
9 3627-AP-03 Normal Operation UPS 3x400Vac, 3Wires 3x400Vac, 3Wires 220 Vac 15 kVA 2V, 275Ah, 108 Cells
10 3627-AP-04 Normal Operation UPS 3x400Vac, 3Wires 3x400Vac, 3Wires 220 Vac 10 kVA 2V, 1200Ah, 108 Cells
11 3629-AP-201A Normal Operation UPS 3x400Vac, 3Wires 220 Vac 30 kVA 2V, 540Ah, 112 Cells
3x400Vac, 3Wires
12 3629-AP-201B Normal Operation UPS 3x400Vac, 3Wires 220 Vac 30 kVA 2V, 470Ah, 112 Cells
13 3629-AP-202A Normal Operation Charger 3x400Vac, 3Wires 125 Vde 100 A
- 2v, 260Ah, 61 Cells
14 3629-AP-202B Normal Operation Charger 3x400Vac, 3Wires 125 Vde 100 A
15 300-AP-014A Normal Operation Charger 3x400Vac, 3Wires 24 Vdc 140 A
- 2v, 1000Ah, 12 Cells
16 300-AP-014B Normal Operation Charger 3x400Vac, 3Wires 24 Vdc 140 A
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3625AP01AB | T T T T 3625APO1ABDP | |
APODYS
CH1+A1 DISPLAY i DIST1+A2 i
: | | |
I Ul u
| P3 -P2 ! ! P43 -P44 !
CHARGER %} ! ! O ® !
! 3 24VDC41T-517A Q2 1 i 1
! 23KVA (630A/ -Q43 e
3P SBOVAG #/15% (B3A185kA) av 36kA)  (630A) ! * ! (630n) oot !
50Hz +/-5% } — T
Terminals P18 | - | i | |
| i | | TO i DC LOAD
24VDC
! | I | |
(R . . 1 | -qot0
al | | —
i -P4 i i i
BATTERY 24VDC i i i i
Type :VRLA
Reference : 100PzV1000 EX | | | |
Number of Cells : 12
Capacity  : 1000Ah ! -Q5_1 ! ! I
Autonomy : 30min I * | (500A/§6kA) | | |
O—x
Float 1 2.25V/cell | el | | |
End of Disch.: 1.8V/cell (@xCu 5OXS)I : ; ; ;
I * 0 : | | |
SPARE MOBILE (2 x Cu 50x5)1 -Q5 2 | | |
BATTERY 3¢
L (B0oAER) L ___._ _d
DC DISTRIBUTION 3625AP01A
LABEL RATING CURVE TERMINAL  CABLE SIZE FEEDER DESCRIPTION
=CH1+A1 : CHARGER CUBICLE
=DIST+A2 : DISTRIBUTION CUBICLE -Q001  100A/ 36kA ‘c P32 35mm? CONTROL POWER FOR GTG UCP
-Q002  100A/ 10kA ‘c P32 35mm? CONTROL POWER FOR SGC#1 UCP
P2 : CHARGER OUTPUT GURRENT -Q003  100A/ 36kA ‘c P32 35mm? CONTROL POWER FOR SGC#2 UCP
...%... INTERCONNECTION CABLES -P3 : CHARGER OUTPUT VOLTAGE -Q004  32A/10KA ‘C P11 6mm? CONTROL POWER FOR GTG UCP-F/F
NOT SUPPLIED BY CHLORIDE -P4 : BATTERY CURRENT -Q005  32A/10KA ‘c P11 6mm? CONTROL POWER FOR SGC#2 UCP-F/F
-P5 : CHARGER INPUT VOLTAGE -Q006  100A/ 10kA ‘c P32 35mm? SPARE
-P6 : CHARGER INPUT CURRENT -Q007 16A / 10kA ‘c P9 4mm? SPARE
SIZE OF TERMINALS -P43: DC OUTPUT VOLTAGE -Q008  16A/ 10KA ‘C P9 4mm? SPARE
) N -P44: DC OUTPUT CURRENT -Q009  16A/ 10KA c P9 4mm? SPARE
P9 (M3) - 0.14102.5 mm -Q3: CHARGER INPUT CIRCUIT BREAKER Q010  16A/ 10kA P9 4mm? SPARE
P11(M4) : 0.2to 6 mm -Q5_1/2 : BATTERY CIRCUIT BREAKER
P18 (M6)  :1.5to 25 mm? -Q001 TO Q010 : DISTRIBUTION CIRCUIT BREAKERS DC DISTRIBUTION 3625AP01B
P32 (M10) : 25 to 50 mm? -Q2 : CHARGER OUTPUT CIRCUIT BREAKER
P40 (M12) : 35 to 95 mm? -Q43 : CHARGER OUTPUT ISOLATOR
P46 (M12) - 5010 150 mm ota . DISTRIBUTION INPUT 1I8OLATOR LABEL RATING CURVE TERMINAL  CABLE SIZE FEEDER DESCRIPTION
P53 (M16) - 70 to 240 mm? "K100: DC EARTH FAULT MONITORING -Q001  100A/ 36kA c P32 35mm? CONTROL POWER FOR GTG UCP
Cu Busbars : Copper busbars -Q002  100A/ 10kA c P32 35mm? CONTROL POWER FOR SGC#1 UCP
-Q003  100A/ 36kA ‘c P32 35mm? CONTROL POWER FOR SGC#2 UCP
-Q004  32A/10KA ‘c P11 6mm? CONTROL POWER FOR SGC#1 UCP-F/F
-Q005  32A/10kA ‘c P11 6mm? SPARE
-Q006  100A/ 10kA ‘c P32 35mm? SPARE
-Q007  16A/10KA ‘c P9 4mm2 SPARE
-Q008  16A/ 10kA ‘c P9 4mm2 SPARE
-Q009  16A/ 10kA ‘c P9 4mm? SPARE 3625AP01A/B
EACH FEEDER INCLUDE INDIVIDUAL EARTH FAULT MONITORING Q010 16A/ 10KA ‘ P9 drnm? SPARE Do v 420A
SINGLE LINE DIAGRAM Ind/Rev | Page
L T
Date Creat. Verif. App. DESCRIPTION




tS

€91
191

W
NS}

| 3625AP02A/B-DP
1 DIST1+A4

-P31_2 P32.2 pas 277302 par 5
BYPASS SUPPLY 2 0 g -P39_. -P37_ | | -P25 -P26 -P27 |
i ® ®
U312 = | = I
| sz -131.2 /\j I 26 Q001 |
BYPASS SUPPLY2  O—X @ O—_———= J
) /\j | :
| I
. L. L. . o . L. L. L. _ |
3625AP02A/B : ! | TO  lcloan
BYP1+A2 -P31_1 -P32_1 -| | | |
-P35_1 -P37_1 I
| BYPASFSA StJ:PLY1 0 9 @ | | | I Q012
| -U31_1 S : — )
I | I
;0311 -T31_1 /\j I :
I
BYPASS SUPPLY 1 (O—X @ | ! ! !
/\/ I I | I
! | I | I
FT7257X 22077~ 25 1 :
UPS1+A1 APODYS ! | ! ! !
DISPLAY HO10 I ! I | I
| HO1 Ho4 HO5 Ho6 Ho7 Ho8 H09 BYPASS / : : :
AC SUPPLY CHARGER CHARGER DC EARTH INVERTER  INVERTER INVERTER STATIC SWITCH| ! | ! ! !
! FAULT HEALTHY  FAULT FAULT ON FAULT ONLINE ONLINE i | i i i
UF I
| )
Ul o|u | u @ UiF -Q21 I | | !
I
! -P5 P3 -P2 P13 -P14 P15 Vol | [———— 1 N | I | I
| A ) 9-00 [P ! | :
0 0 CHARGER 9 9 K100 INVERTER %j@ Vi ! ) ¢ | | ! ! !
I 2 . | :
| B |
o /\/ — \ 4 UIF, LW ! \ | ! I | I
AC SUPPLY Ny I 1A ! | | | 1
IO—x ~ L 4 L 4 | N L 200, T T X —
— | L————— ! | | |
! P4 i -Q21 Contact ’Qﬁ‘éJ i i S01 i
: Position AlB|C . :
el ——mg ® | TS DK | , TESTLED |
: -Q5_1 Ho11 HO12 : TRANSITION [ ][ o[ : :
I I I | I
3625BT02A/B O INVERTER / SOURCE STATIC SWITCH TEST K K
BATTERY 370VDC I e SYNCHRONIZED HEALTHY I MAINTENANCE | o | 1| o I | I
i : | BYPASS SWITCH OPERATION i i i
SPARE MOBILE =~ : i i i i
BATTERY I O : : :
R Lo ..
Q5.2
HO13 HO16 HO19 H022 HO24 HO27
BATTERY VOLTAGE CHARGER BRIDGE AC OUTPUT CABINET MAINS BYPASS SUPPLY 1 CONTROL CIRCUIT
OVERVOLTAGE FUSE FAILURE HIGH/LOW VOLTAGE HIGH TEMPERATURE FREQUENCY OUT OF LIMITS FAULT
HO14 HO17 H020 Ho23 HO25 H028
BATTERY VOLTAGE LOW CHARGER OVERLOAD FAN FAILURE MAINS BYPASS SUPPLY 1 AC OUTPUT
UNDERVOLTAGE OUTPUT VOLTAGE VOLTAGE OUT OF LIMITS SUPPLIES FAULT
HO15 HO18 HO21 H026
BATTERY CHARGER CURRENT OUTPUT FREQUENCY INVERTER NOT IN
ISOLATED LIMITER OPERATING OUT OF LIMITS SYNCHRONISM
: : : : 3625AP02A/B
AC UPS 220V 20kVA
ACTIVE MIMIC CHLORIDE Ind/Rev Page
2iouaony | L FOR FINAL INDUSTRIAL systens | PA318084 1 =1
Date Creat. Verif. App. DESCRIPTION
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3627AP01A/B-DP
DIST1+A4
|
|

i P31_2 P32.2 131 2 U3t 2 -P35_2-P36_2-P37_2 -P25 -P26 -P27
v -U31_. | | |
120KVA A A
., 90 306 Glge
3Ph/380VAC -1Ph+N/220VAC 220VAC 4/-1% Q22 i i i
NI OHz NO Q25 Q26
630A / 120kA - | [ |
BYPASS SUPPLY 2 (6304, ) (630A/36KA) o30m) (©308) Q001
3Ph/380VAC +-10% | (Ith=400A) Eo— L«
50Hz +/-2% h p ~ O ~
Busbar Cu 50x5 /\j I | | | |
| I | AC LOAD
Y 8 _. ! ! TO I 4Ph+N
: i i | | 220VAC
50H
! | | | Q012 “
| : L——
| | | |
! P31_1 -P32.1 T34 U311 -P35_1-P36_1-p37 1 : i i i
| 120kVA g A
DO 3Ph/380VAC -1Ph+N/220VAC 2201/2&\1/7_1.,/ C\!P_C)ﬁ | ! ! !
! -Q31_1 50Hz ° | i i i
BYPASS SUPPLY 1 (630A / 120kA) /\j |
3Ph / 380VAC +/-10% (th=400A) | ! ! !
50HZ +/-2% I i i i
Busbar Cu 50x5 | /\j |
! | | |
i I
: | | |
AR — — L. L. L. L. L. RRRREHEHEES ! : : :
UPS1+A1 APODYS |
. DISPLAY ! ! ! ! !
u UF I | I | |
| UL F Ul u | UF |
| -P5 -P6 -P3 -P2 'NVEREE:‘ZOKVA P13 -P14 P15 ! (ég!gi) | ! ! !
A I
. o5, D D (]l s Q@@ ' o |
-Q3 T3 3 - T11 | -Q21 ! | | |
AC SUPPLY 1(630A / 120kA) 215.6kVA p— 120kVA V18 \ 4 R LW Q23 \(630A) : | | |
3Ph / 380VAC +/-15% (Ith=400A) /\j L -= T . (630A) |
50Hz +/-5% 00— ’_©_ _ L) | | |
Busbar Cu 50x5 | - i -Q24 1 i i i
1 . -Q 21[22]23
| AUTO X (630A/36KA) ! ! !
! i TRANSITION | X X[X] i i i
o TesT__|X
I I MAINTENANCE | X | | |
BATTERY 370VDC : P4 :
Type :VRLA I I | | |
Reference :50PzV350 EX i e i i i i
Number of Cells : 182 .
Capacity : 350Ah | -Q5 1 | | | |
Autonomy : 30min (400A25KA)
I * b I | | |
Float :2.25V/cell Custsxs) T ; | | |
End of Disch.: 1.626V/cell .
I I | | |
* N
SPARE MOBILE I 1S I | | |
BATTERY I(Cu 31.5x5) 052 | i i i
(400A/25kA)
P S ] |
3627AP01A/B
AC UPS 220V 120kVA
SINGLE LINE DIAGRAM Ind/Rev | Page
Qano0e Lo FOR FINAL ﬁlg-l}!?r%?I_IDSYESTEMS SU318083 03 1
Date Creat. Verif. App. DESCRIPTION
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3627AP02 3627AP02-DP
CH1+A1 APODYS ! DIST1+A2 I
DISPLAY i | .
i U, F U, u | | |
| -P5 -P6 P3 -P2 i | |
0 e CHARGER 1 @
! 13 125VDCI400-460A Q2 ! ! !
AC SUPPLY 1 ! -Q3 84.3kVA V2 (500A/ | i |
3Ph / 380VAC +-15% (250A /120kA) /\/ (500A) 36KA) | | |
50Hz +/-5% (‘) — T
Terminals P46 | _ | | |
| | | |
| | | |
| . . . | | |
| | | |
BATTERY 125VDC | | i i
Type : VRLA | P4 P43 -P44
Reference : 60PzV600 EX | | |
Number of Cells : 63 | 9 i K6 9 9
Capacity  : 600Ah ! - !
Autonomy : 30min | -Q5_1 -Q25 -Q26 1
% (400A/36KA) (500A) * (500A) -A46 -Q001
Float :225Vicell | |- - - X 1 o— >t T
End of Disch.: 1.8V/cell (2x Cu 31.5x5) | | i 6 DIODES / 1 step | |
| 400A T0 DC LOAD
| * | | | 1 | 1 125VDC
I -Q053
SPARE MOBILE | (2 x Cu 31.5x5 Q5.2 ! | L«
BATTERY | (400A/36KA) | | | !
—mrmmm s m sl 8— - | |
3627AP02
CH2+A3 APODYS | | i
h DISPLAY i
L ___._._.1
| UL F Ul u |
| -P5 -P6 P3 -P2 |
0 0 CHARGER 2 @
! 13 125VDC/400-460A Q2 [
-a3 84.3KVA V2 (500A/ |
AC SUPPLY 1 ! .
3Ph / 380VAC +/-15% (250A / 120kA) f\/ (500A) 36kA) ;
50Hz +-5% ’_@_ — — -
Terminals P46 | - |
| |
| |
I L _—_.._..4
=CH1+A1: CHARGER 1 CUBICLE -P2 : CHARGER OUTPUT CURRENT -Q3 : CHARGER INPUT CIRCUIT BREAKER
=DIST1+A2 : DISTRIBUTION CUBICLE -P3 : CHARGER OUTPUT VOLTAGE -Q5_1/2 : BATTERY CIRCUIT BREAKER
=CH2+A3 : CHARGER 2 CUBICLE -P4 : BATTERY CURRENT -Q001 TO Q053 : DISTRIBUTION CIRCUIT BREAKERS
-P5 : CHARGER INPUT VOLTAGE -Q2 : CHARGER OUTPUT CIRCUIT BREAKER
-P6 : CHARGER INPUT CURRENT -Q25 : CHARGER OUTPUT ISOLATOR
___* __ INTERCONNECTION CABLES -P43 : DC OUTPUT VOLTAGE -Q26 : DISTRIBUTION INPUT ISOLATOR
NOT SUPPLIED BY CHLORIDE -P44 : DC OUTPUT CURRENT -K100 : DC EARTH FAULT MONITORING
3627AP02
DC UPS 125V 400A
SINGLE LINE DIAGRAM CHLORIDE Ind/Rev | Page
Te/0912008 | LBO SITE MODIFICATON DROPPING DIODES INDUSTRIAL SYSTEMS SU318087 o ]
Date Creat. Verif. App. DESCRIPTION
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I 3627AP03-DP |~ 1
i DIST1+A4 i

| Ho: -P31.2 -P32.2 pas 572 00 s :
BYPASS SUPPLY2 (T (A) - P37 ! ! -P25 -P26 -P27 !
! FAULT @ ! ! @ !
-U31_2 Q2 2
ez 312 /\j NO : ' -a oot !
BYPASS SUPPLY2 ~ O—x @ O Ao O0— J
! v, ! L I i
S _ | :
3627AP03 : ! ! | TO e load
BYP1+A2 Ho: -P31_1 -P32_1 -| - | | |
-P35_1 -P37_1 I
| BYPASS suPPLY 1 (V) () = - | |
A | | -Q012 |
| FAULT -U31_1 @P_(Dﬁ | L~
I I I
;o311 T3t /\/ : :
BYPASS SUPPLY 1 (O— @ | ! ! !
/\/ I I I I
| I
L T T Ll | I | I
3627AP03 |
UPS1+A1 APODYS ! | ! ! !
DISPLAY HO10 | : | |
| HO1 Ho4 Ho5 HO6 HO7 Ho8 Ho9 BYPASS / : |
AC SUPPLY CHARGER CHARGER DC EARTH INVERTER  INVERTER INVERTER STATIC SWITCH| ! | ! !
! FAULT HEALTHY  FAULT FAULT ON FAULT ONLINE ONLINE i | i | i
UF I
|
@ o @ @ . ’ | @ ’ @ @ i - I I I I
I
! -P5 -P6 -P3 -P2 -P13 -P14 -P1 vl | === — 1 ) | I | I
| A B 9-CO [P ! 1
0 6 CHARGER 9 9 K100 INVERTER @ @ @ ! )¢ | | ! ! !
| V18 : | B\ | |
o /\j — A 4 ufLw o \ | | I | I
AC SUPPLY Ny I 1A ! | 1 1 1
IO—K " L & > 9-CO ! T X, —
—_ | L————— ! | | |
| Ny -Q24_1
Py : Po(iﬁiln for:at::t NC : ! So1 :
[ _ o o : :
al ® I AUTO o] I i TESTLED I
: -Q5_1 : TRANSITION [ 1f[o[7
| — HO11 HO12 | | |
36278703 * 0O INVERTER / SOURCE STATIC SWITCH TEST o [
BATTERY 370VDC I g SYNCHRONIZED HEALTHY I MAINTENANCE [0 [ 1] 0 I | I
i : | BYPASS SWITCH OPERATION i i i
SPARE MOBILE * b : | | | |
BATTERY I - - B : : !
Lo el _._._._.1 [ . _.1
Q5.2
HO13 HO16 HO19 H022 H024 Ho27
BATTERY VOLTAGE CHARGER BRIDGE AC OUTPUT CABINET MAINS BYPASS SUPPLY 1 CONTROL CIRCUIT
OVERVOLTAGE FUSE FAILURE HIGH/LOW VOLTAGE HIGH TEMPERATURE FREQUENCY OUT OF LIMITS FAULT
HO14 HO17 H020 Ho23 HO25 H028
BATTERY VOLTAGE LOW CHARGER OVERLOAD AN FAILURE MAINS BYPASS SUPPLY 1 AC OUTPUT
UNDERVOLTAGE OUTPUT VOLTAGE VOLTAGE OUT OF LIMITS SUPPLIES FAULT
HO15 HO18 Ho21 H026
BATTERY CHARGER CURRENT OUTPUT FREQUENCY INVERTER NOT IN
ISOLATED LIMITER OPERATING OUT OF LIMITS SYNCHRONISM
@ 3627AP03
AC UPS 220V 15kVA
ACTIVE MIMIC CHLORIDE Ind/Rev Page
28/01/2009 LML FOR FINAL INDUSTRIAL SYSTEMS PA318085 02 5
Date Creat. Verif. App. DESCRIPTION
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| 3627AP04-DP
i DIST1+A4

! HO03 P2 P2 P35 2 82 b7 5 P25 -P26 -P27
| BYPASS SUPPLY 2 (V) (B) o - ! ! - ’A - !
FAULT U312 C\]D_Q)ﬁ ! %ﬁ :
;a2 -131.2 /\j I 26 Q001 |
BYPASS SUPPLY2  O—x @ o— ——— J
)
v, | ' |
........ O S |
3627AP04 ! | TO e load
BYP1+A2 P31_1 -P32_1 pas 1 0= a7 ! !
BYPASS SUPPLY 1 ) ) | :
! FAULT O ® @ i Q012 |
i -U31_1 = —x y
;o -Q311 -T31_1 /\/ ! !
BYPASS SUPPLY 1 O—X @ ! !
AV, ' !
|
PRSPPI | I
3627AP04 : :
UPS1+A1 APODYS I ! I
DISPLAY HO10 | | |
| HO1 Ho4 HO5 Ho6 HO7 Ho8 Ho9 BYPASS / : :
AC SUPPLY CHARGER CHARGER DC EARTH INVERTER  INVERTER INVERTER STATIC SWITCH| ! ! !
! FAULT HEALTHY  FAULT FAULT ON FAULT ONLINE ONLINE i i i
UF
I o @ @ . ’ I @ ’ @ @ o ! I |
! -P5 -P6 P3 P2 P13 -P14 P15 Vol | [————1 N | I
| A - |—0'CID—| 11 :
0 0 CHARGER 9 9 K100 INVERTER %j@ Vi ! ) °¢C | ! !
| . : |
| B
o /\/ — \ 4 UIF, LW | \ | | I
AC SUPPLY O—x & ® ® [ 2N L—e0 : 2 i : !
! = v | oo ! ! |
| P4 i -Q21 Contact | S01 |
. Position A c -
e : :
al ® I AUTO ) DK I i TESTLED I
-Q5_1 HO11 HO12 TRANSITION [ ffol
I I | I
36278704 * O INVERTER / SOURCE STATIC SWITCH TEST o [
BATTERY 370VDC I e SYNCHRONIZED HEALTHY I MAINTENANCE | o | 1| o I | I
i : | BYPASS SWITCH OPERATION i i i
SPARE MOBILE | * jﬁ : i i i i
BATTERY hd : : :
Lo Dl _______________u4 [ _._..1
Q5.2
HO13 HO16 HO19 H022 HO24 HO27
BATTERY VOLTAGE CHARGER BRIDGE AC OUTPUT CABINET MAINS BYPASS SUPPLY 1 CONTROL CIRCUIT
OVERVOLTAGE FUSE FAILURE HIGH/LOW VOLTAGE HIGH TEMPERATURE FREQUENCY OUT OF LIMITS FAULT
HO14 HO17 Ho20 Ho23 HO25 HO28
BATTERY VOLTAGE LOW CHARGER OVERLOAD AN FAILURE MAINS BYPASS SUPPLY 1 AC OUTPUT
UNDERVOLTAGE OUTPUT VOLTAGE VOLTAGE OUT OF LIMITS SUPPLIES FAULT
HO15 HO18 HO21 H026
BATTERY CHARGER CURRENT OUTPUT FREQUENCY INVERTER NOT IN
ISOLATED LIMITER OPERATING OUT OF LIMITS SYNCHRONISM
AC UPS 220V 10kVA
ACTIVE MIMIC CHLORIDE Ind/Rev Page
28/01/2009 LML FOR FINAL INDUSTRIAL SYSTEMS PA31 8086 02 5
Date Creat. Verif. App. DESCRIPTION
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MEASUREMENTS 0 8E READ ON THE DISPLAY

€91 /6S

191 /LS

72000581

~X090 BYPASS
1.2 Q080 -1090
BYpass mans | 13 .
Ix380V, 50Hz 40 " I~ +
3PH, W PE ~-Q050
ra:?rp.:m:m BYPASS ~ __
TEST - —
—PD53 ~-P052 -Q092 AUTO /_;7
P o
INCOM[NG 1 UPS 1 ~Po21{ A m v )-P022 _Fo28 _AO:S?EN k2 Lt
~X001 03 {3
MAINS INPUT 1 E?.’LZ —‘0001 ;TOO1 —ﬂE]ISO ~F026 ~LQ11 mé&iﬁ . _L Z- {3 A -Q094
i - DA TR TA | g
FOM ! T
I6IFFOPZ0] "‘SOB% WCBOZ
(7] 0 40 A
-P094
-P032 S— -P025-P024
_______ = — —
(BY OTHERS) ' INCO MG 1 N —Loos
(| 1X0Z - t_{os‘ ~1Q04
_____ _: B%.B- \I H
FeeT T T T T -2x02 -2Q04
I I} ~ 1 JETE e ~0093
INOBLE BATT.(BY OTHERS)! | INCOMING 2 ~L005 dj _po22 s
—— @ ~AQ35
ll)\(l(%(%)MlNG 2 UuPs 2 -po21(A) t—[2] —F028 {:}EN
L —T001 —=AQ30 —F026 —LO11 - -A032.. - —T002 _ v
w2 |52 ~aoor 3Tom A030 ~F026 -L01 1 -015 (4032 Looz o1 rkh;t 0095
B 4 =G+ T O"f'j Lo >
mon ? T
16ZSPOPI0 —8031 _CBOZ _C 03 V A F
7| Lajlv i s
-P032 ~P025 -P024
4 | 19.11.08 LM / KO TYPE : PEW 1030--220/220-EAN-R
g3 | 140808 Lw / kG GUTOR SINGLE LINE DIAGRAM
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MEASUREMENTS TO BE READ ON THE DISPLAY
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Project Name : 6th GSP Project

ELECTRICAL CABLE SCHEDULE

SHEET NO. : 65 OF 215

DATE : 2010-03-30
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P3627AP01BSS2
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0.6

0.6

0.6

0.6

0.6

L1

L1

L1

L1

L1

L1

3+PE

3+PE

3+PE

3+PE

3+PE

3+PE

95

95

95

95

95

95

80 220V AC INCOMING OF UPS FOR INST.

80 220V AC INCOMING OF UPS FOR INST.

80 220V AC INCOMING OF UPS FOR INST.

80 220V AC INCOMING OF UPS FOR INST.

80 220V AC INCOMING OF UPS FOR INST.

80 220V AC INCOMING OF UPS FOR INST.

FROM TO CONDUIT CABLE
NO. CQ%LE I(RV'\OI\E\?E REMARKS REV.
. EQUIPMENT No GLAND ITEM No GLAND (kKVA)[  si1zE | LENGTH| VOLT | CABLE | No. OF | SIZE |LENGTH
’ ' (inch) (m) (kV) TYPE | CORE | [mm?] (m)
TYPE| SIZE TYPE | SIZE
1261 P3628WR45S1 3628SWO02A E1W 63S 3628WR45 E1FW  63S 100.00 3" 2 0.6 L1 4+PE 120 183 WELDING RCPT 150A
1262 P3628WR47S1 3628SW02A E1W 758 3628WR47 E1FW 63 100.00 3-1/2" 2 0.6 L1 4+PE 185 355 WELDING RCPT 150A
1263 P3628WR49S1 3628SWO02A E1W 63S 3628WR49 E1FW  63S 100.00 3" 2 0.6 L1 4+PE 120 200 WELDING RCPT 150A
1264 P3628WR51S1 3628SW02A E1W 63S 3628WR51 E1FW  63S 100.00 3" 2 0.6 L1 4+PE 120 131 WELDING RCPT 150A
1265
1266 P3626EML01S1 3628SW02A E1W 758 3626EMLO1 E1W 63 100.00 0.6 L1 4+PE 185 399 CENTRAL SUBSTATION EMERGENCY FEEDER
1267 P3626EML01S2 3628SWO02A E1W 75S 3626EMLO1 E1W 63 100.00 0.6 L1 4+PE 185 399 CENTRAL SUBSTATION EMERGENCY FEEDER
1268
1269 P3628PC02AS1 3628SWO02A E1W 50 3628PCO02A E1W 50 0.6 L1 3+PE 120 30 POWER CAPACITOR
1270 P3628PC02AS2 3628SW02A E1W 50 3628PC02A E1W 50 0.6 L1 3+PE 120 30 POWER CAPACITOR
1271  P3628PC02AS3 3628SWO02A A2 25 3628PCO02A A2 25 0.6 L1n 2+PE 25 30 CT POWER FOR APFR

m
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Project No. : SG2180 ELECTR|CAL CABLE SCHEDULE SHEET NO. : 66 OF 215

Project Name : 6th GSP Project DATE : 2010-03-30
FROM TO CONDUIT CABLE
NO. C':‘lg"E kRV'\ol‘Tk'\'jf REMARKS REV.
. EQUIPMENT No GLAND ITEM No GLAND (kKVA)[  si1zE | LENGTH| VOLT | CABLE | No. OF | SIZE |LENGTH
’ ' (inch) (m) (kV) TYPE | CORE | [mm?] (m)
TYPE| SIZE TYPE| SIZE
1282 P3625AP02B1S1 3628SW02A A2 40  3625AP02B1 A2 40 10.00 0.6 L1n 3+PE 25 100 220V AC INCOMING OF UPS FOR GTG CONTROL
1283  P3625AP02BBS1 3628SW02A A2 40  3625AP02BB A2 40 10.00 0.6 L1n 3+PE 25 100 220V AC INCOMING OF UPS FOR GTG CONTROL
1284
1285 P3625AP02ASS1 3628SW02A A2 40  3625AP02AS A2 40 10.00 0.6 L1n 3+PE 25 100 220V AC INCOMING OF UPS FOR GTG CONTROL
1286
1287  P3625AP01ANS1 3628SW02A A2 32 3625AP01AN A2 32 4.20 0.6 L1n 3+PE 10 100 24V DC INCOMING OF UPS FOR GTG CONTROL
1288
1289  P3627AP03A1S1 3628SW02A A2 32 3627AP03AT A2 32 15.00 0.6 L1n 3+PE 16 65 220V AC INCOMING OF UPS FOR F/A & TELECOM.
1290 P3627AP04ASS1 3628SW02A A2 32 3627AP04AS A2 32 10.00 0.6 L1n 3+PE 10 65 220V AC INCOMING OF UPS FOR F&G SYSTEM
1291
1292 P3627AP04ABS1 3628SW02A A2 32 3627AP04AB A2 32 10.00 0.6 L1n 3+PE 10 80 220V AC INCOMING OF UPS FOR F&G SYSTEM 1

%

1293

1294 P3628HVACO01AS1 3628SW02A A2 75 3628HVACO1A A2 758 0.6 L1n 4+PE 185 77 HVAC MAIN PANEL-1

1295 P3628HVAC01AS2 3628SW02A A2 75 3628HVACO1A A2 758 0.6 L1n 4+PE 185 77 HVAC MAIN PANEL-1

1296

1297 P3628HVAC02AS1 3628SW02A A2 75 3628HVAC02A A2 758 0.6 L1n 4+PE 185 135 HVAC MAIN PANEL-1

1298 P3628HVAC02AS2 3628SWO02A A2 75 3628HVAC02A A2 758 0.6 L1n 4+PE 185 135 HVAC MAIN PANEL-1

1299

1300 P3604E003CLS01S1 3628SWO02A E1W 25 3604E003CLS01 E1FW 25 0.37 1-1/4" 2 0.6 L1 3+PE 4 265 CENTRALISED LUBRICATION SYSTEM
1301 C3604E003CLS01S1 3628SW02A 3604E003CLS01-LCS E1FW 25 1-1/4" 2 0.6 C1 14+PE 1.5 265 ST/SP/SS/2L/AM/PE

1302
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Project No. : SG2180 ELECTR|CAL CABLE SCHEDULE SHEET NO. : 67 OF 215

Project Name : 6th GSP Project DATE : 2010-03-30
FROM TO CONDUIT CABLE
NO. CABLE RATING REMARKS REV.
NO. EQUIPMENT No GLAND TEM No GLAND  |kW(VA)[ g1z [ LENGTH| VOLT | CABLE [ No. OF | SIZE | LENGTH
’ ' (inch) (m) (kV) TYPE | CORE | [mm?] (m)
TYPE| SIZE TYPE| SIZE
1303  P3606E001CLS01S1 3628SW02A E1W 25  3606E001CLSO1 E1IFW 25 037 1-1/4" 2 06 L1 3+PE 4 122 CENTRALISED LUBRICATION SYSTEM
1304 C3606E001CLS01S1 3628SWO02A 3606E001CLS01-LCS E1FW 25 1-1/4" 2 0.6 C1 14+PE 1.5 122 ST/SP/SS/2L/AM/PE

iR R S R R S A R A R R R A A S R R A R R S R A AR R RS

1306 P3627AP02ASS1 3628SWO02A A2 508 3627AP02AS A2 508 50.00 0.6 L1n 3+PE 70 80 125V DC INCOMING OF UPS FOR SWGR. CONT.
[IAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAANAAAAAAAAAAAANAAAAAAAAANAAAAANANAAAAAAAAAAAAANAANAAANAAAANAAAA NI A AAAAAAAAAAAIAAAANAAAAAAAAAAANAANIAAA A A A AAAAN

1307

1308 P3601-1E002CLS01S1 3628SW02A E1W 25 3601-1E002CLS01 E1FW 25 0.37 1-1/4" 2 0.6 L1 3+PE 4 246 CENTRALISED LUBRICATION SYSTEM (MOTOR)

1309 C3601-1E002CLS01S1 3628SW02A 3601-1E002CLS01-LCS E1FW 25 1-1/4" 2 0.6 C1 14+PE 1.5 246 ST/SP/SS/2L/AM/PE

1310

1311 P3608F001CMO07S1 3628SWO02A E1W 32 3608F001CMO07 E1FW 32 7.50 1-1/2" 10 0.6 L1 3+PE 16 246 SEA AIR BLOWER MOTOR FOR AIR FAN GUILLOTINE
1312 C3608F001CMO07S1 3628SWO02A 3608F001CMO07-LCS E1FW 25 1-1/4" 2 0.6 C1 11+PE 1.5 246 ST/SP/2L/AM/PE

1313

1314 P3621PM003S1 3628SWO02A E1W 40 3621PMO003 E1FW 40 22.00 2" 3 0.6 L1 3+PE 50 279 CPI SEPARATOR PIT PUMP

1315  C3621PM003S1 3628SWO02A 3621PM003-LCS E1FW 25 1-1/4" 3 0.6 C1 14+PE 1.5 279 ST/SP/SS/2L/AM/PE

1316 C3621PM003S2 3628SWO02A 3628IRP(135) 0.6 C1n 4+PE 1.5 45 Start, stop signal

1317 C3621PM003S3 3628SWO02A 3628ESD(229) 0.6 C1n 2+PE 1.5 45 Emergency stop

1318

1319 3628SW02B

1320 P3608F001CMO06S1 3628SW02B E1W 63 3608F001CM06-JB E1FW 63S  150.00 3" 5 0.6 L1 3+PE 185 264 COMBUSTION AIR FAN
1321 P3608F001CM06S2 3628SW02B E1W 63 3608F001CMO06-JB E1FW  63S 3" 5 0.6 L1 3+PE 185 264 COMBUSTION AIR FAN
1322 P3608F001CM06S3 3628SW02B E1W 20 3608F001CM06-SH E1FW 258 1.00 1" 5 0.6 L1 2+PE 2.5 264 SPACE HEATER
21323 P3608F001CM06S4 3608F001CMO06-JB 3608F001CMO06 0.6 L1 3+PE 185 6 COMBUSTION AIR FAN '09/10/16
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Project No. : SG2180
Project Name : 6th GSP Project

ELECTRICAL CABLE SCHEDULE

SHEET NO. : 80 OF 215
DATE : 2010-03-30

o)
o8]

FROM TO CONDUIT CABLE
NO. CQ%LE I(RV'\OI\E\?E REMARKS REV.
. EQUIPMENT No GLAND ITEM No GLAND (kKVA)[  si1zE | LENGTH| VOLT | CABLE | No. OF | SIZE |LENGTH
’ ' (inch) (m) (kV) TYPE | CORE | [mm?] (m)
TYPE| SIZE TYPE | SIZE
1576
1577 P3608MOV06S1 3628SW02B E1W 32 3608MOV06 E1FW 32 7.55 1-1/2" 2 0.6 L1 3+PE 16 263 MOV(3608-P002B)
1578 C3608MOV06S1 3608MOV06 3608MOV06-LCS E1FW 25 1-1/4" 2 0.6 C1 11+PE 1.5 15 '09/10/15
1579
1580 P3608MOV08S1 3628SW02B E1W 32 3608MOV08 E1FW 32 7.55 1-1/2" 2 0.6 L1 3+PE 16 247 MOV(3608-P002R)
1581 C3608MOV08S1 3608MOV08 3608MOV08-LCS E1FW 25 1-1/4" 2 0.6 C1 11+PE 1.5 15 '09/10/15
1582
1583 P3628PC02BS1 3628SW02B E1W 50 3628PC02B E1W 50 0.6 L1 3+PE 120 50 POWER CAPACITOR
1584 P3628PC02BS2 3628SW02B E1W 50 3628PC02B E1W 50 0.6 L1 3+PE 120 50 POWER CAPACITOR
1585 P3628PC02BS3 3628SW02B A2 25 3628PC02B A2 25 0.6 L1n 2+PE 2.5 50 CT POWER FOR APFR

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

1596

P3625AP01BNS1 36285W02B A2 32
P3625AP02A181 36285W02B A2 40
P3625AP02ABS1 36285SW02B A2 40
P3625AP02BSS1 3628SW02B A2 40
P3627AP01ASS1 36285W02B E1W 508
P3627AP01ASS2 3628SW02B E1W 508

3625AP01BN

3625AP02A1

3625AP02AB

3625AP02BS

3627AP01AS

3627AP01AS

A2

A2

A2

A2

E1W

E1W

32

40

40

40

508

50S

4.20

10.00

10.00

10.00

60.00

0.6

0.6

0.6

0.6

0.6

0.6

L1n

L1n

L1n

L1n

L1

L1

3+PE

3+PE

3+PE

3+PE

3+PE

3+PE

10

25

25

25

95

95

80 24V DC INCOMING OF UPS FOR GTG CONTROL

80 220V AC INCOMING OF UPS FOR GTG CONTROL

100 220V AC INCOMING OF UPS FOR GTG CONTROL

100 220V AC INCOMING OF UPS FOR GTG CONTROL

65 220V AC INCOMING OF UPS FOR INST.

65 220V AC INCOMING OF UPS FOR INST.
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Project No. : SG2180 ELECTR|CAL CABLE SCHEDULE SHEET NO. : 81 OF 215

Project Name : 6th GSP Project DATE : 2010-03-30
FROM TO CONDUIT CABLE
NO. CABLE RATING REMARKS REV.
NO. EQUIPMENT No GLAND TEM No GLAND  |kW(VA)[ g1z [ LENGTH| VOLT | CABLE [ No. OF | SIZE | LENGTH
’ ' (inch) (m) (kV) TYPE | CORE | [mm?] (m)
TYPE| SIZE TYPE| SIZE

1598 P3627AP01BBS1 3628SW02B E1W 50S  3627AP01BB E1wW  50S 60.00 0.6 L1 3+PE 95 65 220V AC INCOMING OF UPS FOR INST.

1599 P3627AP01BBS2 3628SW02B E1W 50S  3627AP01BB E1W 508 0.6 L1 3+PE 95 65 220V AC INCOMING OF UPS FOR INST.

1600

1601 P3627AP01B1S1 3628SW02B E1W 50S  3627AP01B1 E1W 508 60.00 0.6 L1 3+PE 95 65 220V AC INCOMING OF UPS FOR INST.

1602 P3627AP01B1S2 36285W02B E1W 50S  3627AP01B1 E1W  50S 0.6 L1 3+PE 95 65 220V AC INCOMING OF UPS FOR INST.

1603

1604 P3627AP02ANS1 3628SW02B A2 50S  3627AP02AN A2 508 50.00 0.6 L1n 3+PE 70 65 125V DC INCOMING OF UPS FOR SWGR. CONT.
1605

1606 P3627AP03ABS1 3628SW02B A2 32 3627AP03AB A2 32 15.00 0.6 L1n 3+PE 16 65 220V AC INCOMING OF UPS FOR F/A & TELECOM.
1607

1608 P3627AP04A1S1 36285W02B A2 32 3627AP04A1 A2 32 10.00 0.6 L1n 3+PE 10 80 220V AC INCOMING OF UPS FOR F&G SYSTEM
1609 P3627AP03ASS1 3628SW02B A2 32 3627AP03AS A2 32 15.00 0.6 L1n 3+PE 16 80 220V AC INCOMING OF UPS FOR F/A & TELECOM.

1610
IPINAAAAAAAAAAAAAAAINIAIAAIAAAIINIAAIAAAAAIAAAANAARNAAAAIAAAIDNNAIAINAIIAAINAIAIAAAANAAAAAAAAAANAAANAAAIAAANAAANAAAAAAAAAAAAAAAAAAAAANARNAINAAAAAAANANAAAAAAAAAANAAAAAAANANAANIAANANAAAAAAANAAANAAANAN]

1611 P3628HVAC01BS1 3628SW02B A2 75 3628HVAC01B A2 758 0.6 L1n 4+PE 185 97 HVAC MAIN PANEL-1
1612 P3628HVAC01BS2 36285SW02B A2 75 3628HVAC01B A2 758 0.6 L1n 4+PE 185 97 HVAC MAIN PANEL-1
1613
1614 P3628HVAC02BS1 3628SW02B A2 75 3628HVAC02B A2 758 0.6 L1n 4+PE 185 150 HVAC MAIN PANEL-2
1615 P3628HVAC02BS2 3628SW02B A2 75 3628HVAC02B A2 758 0.6 L1n 4+PE 185 150 HVAC MAIN PANEL-2
1616
%1617  P3607E001CLS01S1 3628SW02B E1W 25 3607E001CLS01 E1FW 25 0.37 1-1/4" 2 0.6 L1 3+PE 4 159 CENTRALISED LUBRICATION SYSTEM (MOTOR)
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X2 J) X2 X2 X2 J) X2 X2 X2 X2
vV W4 vV V V \V4 Vv
TAG NO. 3628HVACOTA § [3625AP02B1 K3628HVACO2A ¢ [3627APOTAT 3625AP01AN 3528PDPO2A ¥ [3627AP01AB 3627AP04AB
DESCRIPTION HVAC PANEL NO.1 220V AC UPS SYSTEM FORHVAC PANEL NO.2 220V AC UPS SYSTEM FOR24V DC UPS SYSTEM FOR|B4IERGENCY FEEDERS &(° | 220V AC UPS SYSTEM FOR220V AC UPS SYSTEM FOA
GTG GCP INST NO.1 CTG LJGHTING  PANEL INST NO.1 FaG
LOCATION AF-1/01 ( |AF=1/02 BF=2/01  |AF-2/02 AF—2/03 A-3/01 ( [aF=3/02 AF-3/03
POWER (kW /kVA) 165 vl §i 40 e = 0 1B -
CURRENT (A) 630.00 (- 30.00 ¢l - $0.00 (|- -
SIZE (E) 32 5. 16 2 } 16 8 3 } 16 16
TYPE OF SCHEMATIC IMF=01-3 ¢ [IWF-01-1 JMF-01-3 ( [MF-01-1 IMF=01-2 IMF—01-3 ( [IMF-01-1 IMF=01—1
MCCB (—QO1) T5L630 PR221DS-LS/I 6(O[T4L250 TMA 160 {51630 PR221DS-LS/I 6§0[161400 PR221DS~LS/I 400|TZL160 TMD 80 T3L630 PR221DS-LS/I 660[T5L400 PR221DS-LS/I 400|T4L250 TMA 160
DIGITAL METER (—AO1) CVM9B—ITF ¢ [CvmgsITF VMI6—ITF ( [cvmse-TTF CVNO6ITF MI6-ITF ¢ [CvMgB—TTF CVMO6ITF
MAGNETIC CONTACTOR (—KO01) ¢ ) ¢ ) C
MCU TYPE (—NO1) 2801 ¥ [2A01 AO1 ¢ |20t 2A02 %01 ¥ 2401 2A01
CT (-TO1L2) ( ( h) (
CT (~T02L1,L2,L3) 600,/1A 5. 150/1A 00/1A }— 400/1A 75/1A @@o/m }. 400/1A 150/1A
ZCT TYPE (~T03) RCT D110 ¢ [RCT D110 RCT D110 ( [RCT DiT0 RCT D60 RYT D710 ( [reT D10 RCT D110
MCU ADDRESS 1/01 ; 1/02 n/03 } 1/04 1/05 Qoa ; 1/07 1/08
EXTERNAL POWER CABLE SIZE t 1 ( ¢
GROUP NO. 3628SW02A ( [36285W02A 156285W02A 3628SW02A 3628SW02A 3$28SWOZA (| 36285W024 3628SW02A
4 12010.04.27 FOR FINAL MSYOUN |JHYQON | YSLEEA ST RUALIC COMPAY NI sy g mw TITLE SINGLE LINE DINSRAMANAAGUSTRUE B\ DA NOMAANAAN NN AN
S| 2009.04.05 FOR FINAL MSYOUN |JHYOON | YSLEE s e, 1 Jaa 0. scaten ABB Ltd. , ABB-70-4-0504.05-3628-203 [ +
2 |2009.02.14 | FOR CONSTRUCTION MSYOUN [JHYOON | YSLEE b e @ ENGINEERING /¢ No. FRIpIw GROUP:36285W02A/8(3/34) A58 DrAWING NoO. SHEET
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1 2 3 \ \ 5 \ 3 7 8
TO [©
BUS-A, 400230V, 3PH, 4W, 50HZ, 50004, 85KA, 1SEC. NEXTSHEET 1o
FROM =
BEFORE SHEET AC220V 504z N
X1 v —X1 -X1 X1 v —X1 —X1 X1 v —X1
—Q01 —Q01 —Q01 —Q01 —Q01
3P 3P 3p 3p 3P
405\
%}47 % - 2P, 4A
B
3 —A01 7 3 —A01
-T02 DM -T2 DM
o o] Qo]
—Nort =NOT| ycu ||
[ Feu
—K01
1 1
103 ( 103 <3 703 <3 c
—X2 (L —X2 —X2 —X2 J) —X2 —X2 —X2 $ —X2 $
J J
!L\ e VvV |
SH 7MY S MY
vV V vV \V4 \V4 lize ) | 3
(] N N
TAG NO. ¢ [3627AP01BS 3627APOZAS 3625AP02AS 3625AP0288 3627APO3AT 3627AP04AS 36)6X001ACMOT 3601-1E002CLS01 b
DESCRIPTION 720V AC UPS SYSTEM FOH125V DC UPS SYSIEM FORZ220V AC UPS SYSTEM FOR220V AC UPS SYSTEM FOH220V AC UPS SYSTEM FOR220V AC UPS SYSTEM FOHTURBINE] ENCLOSURE  |CENTRALISED
INST NO.2 S/S FOR SWCR S elelels cTG GCP FA&FF F&G VENT FAN MOTOR LUBRICATION SYSTEM
(3601—-1£002,/003)
LOCATION { [ar=4/01 AF—4/02 AF—4/03 AF—4/04 AF—4/05 AF—5/01 AR-5/02 AF-5/03
POWER (kW/kVA) (- - - - - - 59 0.37 ]
CURRENT (A) Cl- - - - - - 6454 0.97
SIZE (E) r e 16 12 12 8 16 12 8
TYPE OF SCHEMATIC C [MF=01-1 IMF=07—1 MF-071—1 IMF—01—1 IMF-01-2 IMF—01—1 IRI—TAB—1 IMM—2AB~1
MCCB (—QO1) § [T51400 PR221DS—LS/I 4041250 TWA 250 T4L250 TMA 160 4250 TMA 160 20160 TMD 80 T4L250 TMA 160 TA 760 WA 100 T2L160 MF 2 £
DIGITAL METER (—A01) { [cvmIB-TTF CUMGE—TTF CVMaB—ITF CVMGB—TTF CVM@B—ITF CVMaB—ITF g6 CVMGB—ITF
MAGNETIC CONTACTOR (—KOT) ¢ A§I0 A9
MCU TYPE (—NO1) ¢ 201 2801 2A01 2801 2A02 2801 2801 2A01
CT (-T01L2) ¢ 4
CT (—T020112,L3) ¥ [400/Th 250/1A 100/1A 100/1A 75/7A 150/1A 79/7A 5/1A B
7CT TYPE (-T03) ([RCT D110 RCT D110 RCT DBO RCT D60 RCT D60 RCT D110 RAT D60 RCT D6D
MCU ADDRESS §11/09 /10 /71 /12 /13 /14 biE /76
EXTERNAL POWER CABLE SIZE ( D!
GROUP NO. { [36285W02A 3628SWO2A 36285W02A 3628SWOZA 3678SWO2A 3628SWO2A 3428SW02A 3628SWO2A F
7 12010.04.07 FOR FINAL L VSYOUN, JJLVOGN 1| YSLEE . e 77 ASUNG ENGJIEERING G010 TILE SINGLE LINE DIAG CUSTOMER DOC. NO. =
- I
5 |2009.04.03 FOR FINAL___— MSYOUN [JAVODN [YSLEE W s s 1080 S52180 A ) ABB-70-4-0504.05-3626-203 | +
2 [2009.02.14 | FOR CONSTRUCTION MSYOUN |JHYGON | YSLEE @ RS e @ ENGNEERING /¢ to. Fuavip GROUP:36265W024/B(4/34) K55 DRAWING No. SHEET
REV. DATE DESCRIPTION DRN CHKD APPD RS B s e e PTT GSP—-6 PROJECT PTPM LV SWGR & MCC GSP-6 45040—-L11—-G04 8 OF 102
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2 3 [ 5 [ 6 7 3 R
70 [©
BUS-B, 400-230Y, 3PH, 4W, 50HZ, 50004, BSKA, 1SEC NEXTSHEET -
FROM o
A BEFORE SHEET A
X1 P —x1 -X1 X1 P —x1 —X1 —X1 X1
—Qo1 ~Qo1 ~Qo1
4P 3P 3p
-t B
e \ 1
E | 101 (-1 B
3 —A01 ‘ 3
~T02 -DM ~T02 -DM
~T02 ( < } <
—NO1
_| ] ~NOT| ey |- — ||
[reul= 5
} —KO1 \{
1 ‘ 1
c 103 ( 103 <3 — 103 <3 — c
X2 X2 -X2 —X2 X2 -x2 %)
| |
/MY |
vV V vV vV IO A V Vv
( - )
y
ol TG nNo. 3628HVACO1B Y [3627AP04AT 628HVAC02B § [3627AP0TAS 3625AP01BN E08F002BCMO5R 3628PDPO3B ¥ [3627AP07BI ol
DESCRIPTION HVAC PANEL NO.1 220V AC UPS SYSTEM FORHVAC PANEL NO.2 220V AC UPS SYSTEM FOR24V DC UPS SYSTEM FOR|AMONIA INJECTION AR [EMERGENCY FEEDERS 220V AC UPS SYSTEM FOH 4
F&G INST NO.1 GTG BJOWER LIGHTING PANEL INST NO.2 1
| { :
LOCATION BF—1/01 L [BF-1/02 WBF—2/01 ¢ [Br-2/02 BF-2/03 —2/04 BF-3/01 ( [pFr-3/02 1
— |4
POWER (kW /kVA) 140 - ) 20 vl - 14 250 ¢ |- p
CURRENT (A) 630.00 NE J530.00 (|- - 79.00 630.00 ([ 4
SIZE (E) 32 ¢ |8 2 } 16 8 8 32 } 16 :
TYPE OF SCHEMATIC IMF=01-3 ¢ [WF-01-1 MF—01-3 { [MF=01-1 IMF=01-2 IM—28 IMF=01-3 C [IMF=01-T 4
e| wees (—qon) T5L630 PR221DS-LS/} 63[T4L250 TMA 160 KI5L630 PR221DS-LS/I §3[T50400 PR221DS-LS/I 40[T2L160 TMD 80 TA160 MA 52 T5L630 PR221DS-LS/1(63pI50400 PR221DS-LS/I 40 ]
DIGITAL METER (—AO1) CVMIG—ITF ¢ |cumo6—ITF VMO6—ITF ¢ [CvMes-TTF CVM36 —ITF CRV96-ITF CVM96—ITF ¢ [Cvmes-ITF )
MAGNETIC CONTACTOR (—KO1) 3 ) 4 Ap ¢ 4
P
MCU TYPE (—NO1) 2A01 2A01 A1 T [2807 2402 282 2401 ¢ |2r00 )
CT (~T01L2) ) ¢ 49/1A ¢ 4
CT (~T02L1,L2,L3) 600/1A ¢ [150/1A K500/ 1A }. 400/1A 75/1A 40%A 600,/1A }- 400/1A j
ZCT TYPE (~T03) RCT D110 ¢ [ReT DI10 CT D110 (|RCT D110 RCT D60 RE D60 RCT D110 ( |RCT D110 4
MCU ADDRESS 1/01 Y o102 {/03 g 1/04 1/05 1@6 1/07 5. 1/08 :
EXTERNAL POWER CABLE SIZE ¢ ¢ 4
Fl GROUP NO. 36285W028 3628SW02B JB628SW028 (]36285W028B 3628SW02B 36385W028 36285W02B ( [36285W02B 4
4 2010.04.27 FOR FINAL MSYOUN |JHYOON | YQLEE OB, SO D S/EMSENGK ENGINEERING CO., LTD. TITLE SINGLE LINE DIAGRAM CUSTOMER EQC‘ NO. = :
3 [2009.04.03 FOR FINAL MSYOUN |JHYOON | YS[EF | 1 ww&w WM ‘ ABB-70-4-05045- 35285208, |t 2 x xrad )
2 ]2009.02.14 |FOR CONSTRUCTION MSYOUN [JHYOON | YSIEE. sy @ A —— i GROUP:36285W02/B(19/ 34} S 55 DramiNG XO- SHEET
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6 7 3 R
T0 [©
BUS-B, 400-230V, 3PH, 4W, 50HZ, 5000A, B5KA, 1SEC NEXT SHEET oo
FROM =
BEFORE SHEET A
—x1 & —X1 —X1 —x1 & —X1 —X1 —x1 —X1
-qQo1 -Q01 —Qo1 -Qo1 —Qo1 —Q01
3P 3P 3P 3P 3P 3P
@ -
—‘ 1 1
| —101 (F o1 . 101 } 77777 . B
, ~PO1 s —A01 || R ! 4 A0l !
| |
2 (] o ((Hw w ()| 3
-NO'1| ey = — —NoY N -NO1| yeyf= =577 -NO| yey[= 577 ||
| [revf= | |
\ | ‘ | | ! |
—KOT \ e | | —KOT \ | —KOT \ = o
| | . |
1 1 1 | 1 |
703 <3 — 103 <3 — 103 <3 —— 703 Qf = c
| |
| |
—x2 X2 —X2 —x2 J; —x2 —x2 ! X2 ! —Xx2
i . o
A= PN [ N o) =
/M M SN
\\ ~ ) \V4 V Vv \\ ~ ) L] \\3~/ [ vV
TAG NO. 3601-2E002CLS01 ([ [3627AP03AB 3627AP01BB 3625AP02A1 3627AP02AN 360)-2P002PMOT SPARE (  [3625AP024B
DESCRIPTION CENTRALISED 220V AC UPS SYSTEM FOR220V AC UPS SYSTEM FOR220V AC UPS SYSTEM FOR125V DC UPS SYSTEM FORAUXA LUBE OIL PUMP SPARE(5.5kW) 220V AC UPS SYSTEM FOR
LUBRICATION SYSTEM FA&FF INST NO.2 GTG GCP S/S FOR SWGR MOTOR GTG GCP
(3601-2E002,/003)
LOCATION BF-3/03 ( [pr-3/04 BF—4/01 BF-4/02 BF-4/03 Br§/04 BF-4/05 v [Br-5/01
POWER (kW ,/kVA) 0.37 e - - - 554 55 ¢ |-
CURRENT (A) 0.97 ¢ |- - - - 12.38 rol-
SIZE (E) 8 ; 8 16 16 16 8 _2 8 ( 12
TYPE OF SCHEMATIC IMM—2AB—1 v [wF-o1-2 MF=01—1 IMF—01—1 IMF=07—1 IV 2B IMM—2B L [IMF=01-T
MCCB (—QO1) T2L160 MF 2 ( T2L160 TMD 80 T5L400 PR221DS—LS/I 400T4L250 TMA 160 T4L250 TMA 250 TZLQGO MA 20 T2L160 MA 20 t T4L250 TMA 160
DIGITAL METER (—AO1) CVM9B—ITF v |cvge-TTF CVM96—ITF CVM9B—ITF CVMO6—ITF CVMDG-ITF CVM9G—ITF (  [cvMoe-TTF
MAGNETIC CONTACTOR (—KO01) A9 ( A50) ASO b
MCU TYPE (—NO1) 2A01 {202 2A01 2A01 2A01 2AQ 2402 ( [erot
CT (-TO1L2) ¢ T5A1A 15/1A ¢
CT (~T02L1,L2,L3) 5/1A § 75/1A 400/1A 150/1A 250/1A 1521/& 15/1A t 100/1A
ZCT TYPE (~T03) RCT D60 ¢ |RCT D60 RCT D110 RCT D110 RCT D110 RCK D60 RCT D60 { |ReT D8O
MCU ADDRESS 1/09 ( 1/10 1/11 1/12 1/13 w/y 1/22 ? 1/15
EXTERNAL POWER CABLE SIZE ¥ ¢
GROUP NO. 36285W02B (  [36285W028 36285W028 3628SW02B 3628SW02B 36385W028 3628SW02B ¥ [36285w028
4 2010.04.27 FOR FINAL MSYOUN [JHYOON | YSLEE T DING B w PR O 77 SANSUNG_ENGINEERING CO., LTD. TITLE SINGLE LINE DIAGRAM CUSTOMERQOC. NO. =
S | 2008.04.05 FOR FINAL MSTOUN JHYOON YWWWWTMFC:DW“NYrL‘MFD %J&Wm GROUP:3628SN02A/B(20,/ 34} o = 0T SIS
2 [2009.02.14 |FOR CONSTRUCTION MSYOUN |[JHYOON | YSLEE byt s ] [V — : ABB DRAWING NO. SHEET
REV. DATE DESCRIPTION DRN CHKD APPD i PTT GSP—-6 PROJECT PTPM LV SWGR & MCC GSP—6 45040—-L11-G20 24 OF 102
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1 2 3 ] 4 ] 5 ] 3 7 8 R
T0 [©
BUS-B, 400-230V, 3PH, 4W, 50HZ, 5000A, B5KA, 1SEC NEXT SHEET >
FROM =
BEFORE SHEET A
—x1 & —X1 —X1 —x1 & —X1 —X1 —x1 —X1
-Q01 -Qo1 —Qo1 -Qo1 —Qo1 -Qof1
3P 3P 3P 3P 3P 3P
-
1 -1
BRI S— - \ B
3 —A01 } 3 —A01 3 —AO01 3 —A01 3 —AO1 3 —A01 ‘
|
T OATT I 2 (] o oz o ()
|
—NO1| vcu ;’{"T —NOT| wou ;;”‘} ~NO1| veu ;’{”j} —NO1| yeu ;’{"j} ~NOT| vou ;’{”‘} —NOT ] ||
ol o o o . [Fevl= 5
—k01 N } } —k01 N } | K01 \ e } | —k01 N } | Kot \ e } 1 }
\ | \ } \ } \ } \ } \
| | | | |
1 | 1 | 1 | 1 | 1 | 1
_ M _ M _ 1 _ 1 _ - _ N o
703 CQ i 703 Q i 703 (a i T03 <3 i 703 <3 i 703 <3
| | | | |
—x2 —x2 ! —X2 ! —x2 ! —x2 ! —x2 ! X2 —Xx2
5 ! | : | ; | ; | : |
J ) J o J T J 0 J 0
~TEN Ay AN EUR STUEN TSN ]
/ \ =71 / \ | | / \ | | / \ | | / \ | |
\VA { M ILesi { M ILCS| { M ILCS| [ M ILCS! | M ILCS! \V4
\\j)N / L_ O // L_ A /) L_ \\BN / L_ \ A~ ) L_ \J
TAG NO. ¥ [3625AP028S 3641 ~2P002RPMOTR 3601—2PMO02CMO1 3601—2PM002CMO2 3601—2PMO0ZRCMO1 3601—2PMO0ZRCMO2 3628WR52 { [3627AP03AS D’:
DESCRIPTION 220V AC UPS SYSTEM FORAUY. LUBE OIL PUMP COOLING FAN FOR MAIN |COOLING FAN FOR MAIN |COOLING FAN FOR MAIN |COOLING FAN FOR MAIN |WELDING RCPT 150A 220V AC UPS SYSTEM FOH 4
GTG GCP MOR0R MOTOR MOTOR MOTOR MOTOR FA&FF :
4
LOCATION ¢ [Br-5/02 BF45/03 BF-5/04 BF-5/05 BF-5/06 BF-5/07 BF-6/01 § [Br-6/02 ;
POWER (kW ,/kVA) ¢ - 5. 2.2 2.2 22 2.2 ¢ |- 2
CURRENT (A) C - W2.¢8 5.03 5.03 5.03 5.03 150.00 s_ - 4
SIZE (D) I 8 8 8 g 8 16 e :
TYPE OF SCHEMATIC ¢ [MF=01-1 IMMJ-2B IMM—2A IMM—2A IMM—2A IMM—2A IMF—01-3 ¢ [wF-01-2 4
MCCB (—QO1) 5_ T4L250 TMA 160 T2460 MA 20 T2L160 MF 8.5 T2L160 MF 8.5 T2L160 MF 8.5 T2L160 MF 8.5 T4L250 TMA 160 } T2L160 TMD 80 Ej
DIGITAL METER (—AO1) ¢ |CvMos-TTF CVJo6-ITF CVM96—ITF CVM9B—ITF CVMO6—ITF CVMI6—ITF CVM9G—ITF ( [CMoe-TTF )
MAGNETIC CONTACTOR (—KO01) ¢ A5 A26 A26 A26 A26 ¢ :
MCU TYPE (-ND1) v [2n01 2A0p 2402 2A02 2h02 2h02 2A01 ( [2p02 )
CT (-T01L2) ( 1541A ¢ 1
CT (~T02L1,L2,L3) }. 100/1A 15/ij 10/1A 10/1A 10/1A 10/1A 150/1A ? 75/1A ﬁ:
ZCT TYPE (~T03) ( |RCT Do RCY) D60 RCT D60 RCT D60 RCT D60 RCT D60 RCT D110 ¢ |RCT D8O 4
MCU ADDRESS ; 1/16 w/457 1/18 1/19 1/20 1/21 2/01 } 2/02 :
EXTERNAL POWER CABLE SIZE ( p
GROUP NO. (  |36285W028 3623SW02B 36285W028 3628SW02B 3628SW02B 3628SW02B 3628SW02B L [36285w028 1
e T Y. N T P L ol 5 N ‘
AND IS LENT WITHOUT CONSIDERANICN OTHER THAN v — —4— — —
= e T S FERATI enoneemnG 08 NG 2180 PRIDID ‘| GROUP:36285W02A/B(21/34 et
2 [2009.02.14 |FOR CONSTRUCTION MSYOUN |JHYOON | YSLEE R L / ABB DRAWING NO. SHEET
REV. DATE DESCRIPTION DRN CHKD APPD i PTT GSP—-6 PROJECT PTPM LV SWGR & MCC GSP—6 45040-L11-G21 25 OF 102
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A B C D E F G
REV. REV. REV. REV. REV. REV. REV,
01 | SWITCHBOARD 3629-DP-201(N0B) V AN 30 SEET 027
02 | BUSBARS L1-(2-L3-N SSS -
03 [ VOLTAGE 400/230VAC "
04 | RATED CURRENT 800A ®—"~£—‘
05 | SHORT CIRCUT CURRENT  85KA
08 | FREQUENCY 50 Hx
07 2 X b J
o e 1 Q1 Q2 Q3 Q4 Q5
% 5 QM1
10
11 x3 <] <]
12 _()
13
14 v 4 y y y
15
16 [ LOCATION (PANEL NO.— MODULE POSHTION) 3-20 2-8 2-12 2~16 2-20 2-24
EQUIPMENT TAG aM1 at 02 Q3 as as
17 CLABEL DESIGNATION MAIN.1 BULDING UTILITY HVAC PANEL POWER SUPPLY POWER SUPPLY BEATER & UGHTING
PANEL (LDP-01) - 220VAC UPS §1 125VDC CHARGER §1 15KV GIS
18 CURRENT A 800A 100A 1004 1004 254 16A
19 POWER KW - - - - - -
NWOSHZ /4P, DWT VIGI NS160N/4P VIGI NS160N/4P NS100N/4P NS100N/4P NS100N/4P
20 | CIRCUIT BREAKER
800A/100KA 1604/36KA 1604/361A 1004/36KA 1004/36KA 100A/36KA
21 |TRP unT Micrologic 2.0A(320~800A) TM100D(80—1004) TM1000(80—100A) TM1000(80—100A} TM25D(20~254) TM16D(t2—164)
22 JEARTH FAULT PROTECTION - - - - - -
23 | CURRENT TRANSFORMER 800/15A - - - - -
24 |POWER METER PMB820MG -~ - - - -
25 | TRANSDUCER - - - - - -
26 PROTECTOR TRIP RELAYS - - - - - -
27 FAST—ACTING FUSE - Ll - it it Lt
28 |KEY LOCK - - - - - -
29 MAGNETIC CQNTACTOR - - - - - -
30 | TERMINAL TYPE - - - - - -
31 | CABLES SIZE (PHASE) 4x(1C—300)SQ.MM. 4x(1C-35),(1C-6,6)SQ.MM. | 4x(1C-35),(1C-6,G)SAMM. | 4x(1C—35),(1C~6,G)SQMM. | 4x(1C-B),(1C—6,G)SO.MM. 4x(1C—6),(1C—6,6)SQ.MM.
32 [CONTROL SCHEMATIC / SHEET - - - - - -
33 [NUMBER OF MODULES 12 4 4 4 4 4
C | 16/12/08| Revise(as note) Anucha K. Title Switehboard
8|02/10/08| Revise Chatchai E.| G |04/02/09| ASBUILT Anucha K. m Single fine diagram.1 3629-DP-201(M0B)
s A | 23/09/08) First issue Chatchai E. | E | 22/12/08| Revise(as note) Anucha K. |QE No. POB0/0851KSB/IPT |dob No. Drawing| Revise | Sheet
5 5 Rev) Cate Modification Drawn By |Rev. Date Madification Drawn By |{OR No.08-016 SMD 031/1051 ot G 026
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A REV. B REV. C REV. D REV. E REV. F REV. G REV.
01 | SWTCHEOARD 3629-0P-201(08)  FROM SHEET 026 N\ N\ TO SHEET 028
02 |BUSEARS L1-(2-L3-N SN
03 |voLrase 400/230VAC
04 |RATED CURRENT 800A
05 SHORT CIRCUIT CURRENT  85KA
06 | FREQUENGY 50 Hz
07 3 % b k
p Q6 Q7 Q8 Q9 Q10 Q11 Q12
09
10
1
12
13
14 \ A 4 A Y \
15
16 LOCATION (PANEL NO.— MODULE POSITION) 2-28 2~-32 2-36 1-7 1-10 1-13 1—-16
EQUIPMENT TAG as Q7 Q8 Q9 Qto Qio 010
17 |easeL BESIGATION FAN HEATER & UGHTING FAN HEATER & LIGHTING HEATER & UGHTING HEATER & UGHTING SPARE SPARE SPARE
334V SWCR #1 33V SWCR #2 115k TPP1&TPP2 3KV LINE PANEL - - -
18 | CURRENT A 16A 16A 284 164 164 164 164
19 |PoweR KW - - - - - - -
NS100N/4P NS100N/4P NS100N/4F NS10UN/2P NS100N/2P NS100N/2P HS100N/2P
20 | CIRGUIT BREAKER
100A/36KA 100A/36KA 1004/36KA 100A/85KA 100A/85KA 100A/85KA 100A/85KA
2t |TRIP UNT T™I6D(12~164) TM16D(1216A) TMZ50(20-254) TH16D(164) TH16D(16A) TH16D(164) TM160(164)
22 EARTH FAULT PROTECTION - - - - - - -
23 CURRENT TRANSFORMER - - - - - - -
24 POWER METER - - = - - - -
25 [ TRANSDUCER - - - - - - -
26 |PROTECTOR TRIP RELAYS - - - - - - -
27 | FAST-ACTING FUSE - - - - - - -
28 KEY LOCK - - - - . - -
25 | MAGNETIC CONTACTOR - - - - - - -
30 [TERMNAL TYPE - - - - - - -
31 |CABLES SIZE (PHASE) 4X(1C-6),{1C-6,G)SQMM. | 4x(1C—6),(1C-6,0)SQMM. | 4x(1C-6).(IC-EGISAMM. | 4x(1C~4)(1C-4G)SAMM, | 4x{(1C—£),(1C~4,G)SAMM. | 4x(1C—4).(1C—4C)SAMM. AX(10—4),(1C—4,G)SQ.MM.
32 | CONTROL SCHEMATIC / SHEET - - - - - - -
33 | NUMBER OF MODULES 4 4 3 3 3 3 3
C | 16/12/08 | Revise(as note) Anuchg K. Title Switchboard
B [ 02/10/08} Revise Chatchai E.| G |04/02/09| ASRUILT Anucha K. Single line diagram.2 3629-DP-201(HD8}
A | 23/09/08| First issue Chatchai E. | E | 22/12/08| Revise{as note) Anucha K. | QE No. POSO/0851KSB/JPT | Job No. Drawing} Revise | Shest
Rev. Date Modification Drawn By [Rev.| Date Modification Drawn By [DR No.08-016 SMD 031/1051 ot G 027
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A REV. REV. ¢ REV. G REV.
01 _[SHITCHBOARD 3629-DP-201(4o8)  FROM SHEET 027 TO SHEET 029
02 {BUSBARS L1-L2L3-N -
03 YOLTAGE 400 /230VAC
123 RATED CURRENT 800A
05  [SHORT CIRCUM CURRENT  85KA
08 | FREQUENCY 50 "Hz
o7 3 3 3 3
08 Q13 Q14 Q1S5 Q16 ¢ Q1
09 \ TIE
10
11
12
13
14 ] Y v { 1
15
16 |LOCATION (PANEL NO.— MODULE POSITION) 1-19 1-22 1-25 1-28 3-36 420 5ed
EQUIPMENT TAG Qi3 Q14 Qt5 @6 e Qu2 Q1
17 |wBEL SPARE SPARE SPARE SPARE POWER SUPPLY
DESIGNATION TIE MAIN.2
. - . - 220VAC UPS #2
8 | CURRENT A 16A 164 16A 16A 800A 800A 1004
19 POWER Kw - - - - - - -
NSTOON/2P NS100N/2P NS100N/2P NS100N/2P NWOBH2/49,0WT NWOEH2/4P, BWT NSTBON/4P
20 CIRCUIT BREAKER
100A/85KA 1004/85KA 100A/85KA 1004/85KA 800A/100KA BOOA/100KA 160A/36KA
21 [TRIP UNIT TM16D(16A) TM180(164) TMI6D{164) TM16D(164) Micrologic 2,04(320-800A) | Micrologic 2.0A(320—80G0A) TM100D(80—100A)
22 | EARTH FAULT PROTECTION - - - - - - -
23 | CURRENT TRANSFORMER - - - - - 800/SA -
24 |POWER METER - - - - - PHB20MG -
25 | TRANSDUCER - - - - - - -
26 [PROTECTOR TRIP RELAYS - - - - - - -
27 FAST-ACTING FUSE bl - - - - - -
28 [KEY LOCK - - - - - - -
29 | MAGNERC CONTACTOR - - - - - - -
30 | TERMINAL TYPE - - - - - - -
31 | CABLES SIZE (PHASE) Ax(1C—4),(1C-4,G)SAMM. | 4x(1C—4),(1IC—4G)SAMM. | 4x(1C-4),(1C—4G)SOMM. | 4x(1C-4)(1C—4G)SQAMN. - 4x(1C—-50)SQMM. 4x(1C—35),(1C—6,G)SQ.MM.
32 |CONTROL SCHEMATIC / SHEET - - - - - - -
33 |[NUMBER OF MODULES 3 3 3 3 12 12 4
C | 16/12/08| Revise(as note) Anucha K. Title Switchboord
B | 02/10/08| Revise Chatchai £.| G | 04/02/09)| ASBUILT Anucha K. m Single fine diogram.3 3629-DP-201(4D8)
A [ 23/09/08| First issue Chotchai E.| £ | 22/12/08| Revise(as note) Anucho K. | QE No. PO0/0851KSB/UPT |Job No. Drawing{ Revise | Sheat
Rev.| Date Modification Drown By [Rav. Date Modification Drawn By |[DR No.08-016 SMD 031/1051 ot G 028
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o1,

91

A REV. B REV. C REV. D REV. E REV. F REV, G REV.
01 | SWITCHBOARD 3629~DP-201(MDB) " FROM SHEET 028 AN\ 10 SHEET 030
02 |Busears Li-12-L3-N AAN RN >
03 VOLTAGE 400/230VAC
04 | RATED CURRENT 800A
05 SHORT CIRCUIT CURRENT  85KA
06 | FREQUENCY 50 Hz
07 3 3 3 b J
- Q2 Q3 Q4 Q5 Q6 Q7 Q8
09
10
11
12
13
14 y y y 3 3 ¥ ]
15
16 LOCATION (PANEL NO.- MODULE POSITION) 5-8 5-12 5-i6 5-20 524 5~28 5-32
EQUIPMENT TAG 73 Q3 Q4 Qs Q6 Q7 Qs
17 |taseL BY PASS HVAC §2 SPARE 115/33%V POWER 115/33 POWER POWER SUPPLY SPARE
DEsIGNATion 220VAC UPS - - TRANSFORMER (TR1} TRANSFORMER (TR2) 125VDC CHARGER #2 -
18 | CURRENT A 1004 1004 634 254 254 354 16
13 |Power oW - - - - - - -
NS160N/4P NS100N/4pP NS100M/4P NS100N/4P NS100N/4P NS100N/49 NS100N/4P
20 CIRCUIT BREAKER
160A/36KA 100A/36KA 1004/ 36KA 100A/36iA 1004/36KA 100A/36KA 100A/36KA
21 TRIP UNT TH100D{80—1004) TME3D{50-634) TME3D{50-63A) TM25D(20-254) TM25D(20~254) TM40D(32-40A) TM1ED{12--16A)
22 | EARTH FAULT PROTECTION - - - - - - -
23 | CURRENT TRANSFORMER - - - - - - -
24 | POWER METER - - - - - - -
25 TRANSCUCER - - - - - - -
26 | PROTECTOR TRIP RELAYS - - - - - - -
27 | FAST-ACTING FUSE - - - - - - -
28 |KEY LOCK - - - - - - -
29 MAGNETIC CONTACTOR - - - - - - -
30 [TERMINAL TYPE - ~ - - - - -
31 CABLES SIZE (PHASE) #x(1C=35),(1C—6,G)SQ.MM. 4x(1C—35),(1C~6,G)SQ.MM. 4x(1C=35),{1C~6,G)SQ.MM. Ax(1C~6).{1C—8,G)SQ.MM, 4x(1C~6),(1C-6,G)SQ.MM. tx(1C—-6),(1C~6,G)SQ.MM. 4x(1C~6),{1C—8,8)8Q.MM.
32 [ CONTROL SCHEMATIC / SHEET - - - - - - -
33 |NUMBER OF MODULES 4 4 4 4 4 4 4
C | 16/12/08| Revise(us nots) Anucha K. Title Switchboord
B 02/10/08| Revise Chatchoi E.| G | 04/02/09| ASBUILT Anucha K. Single line diagram.4 3629-DP-201(HDB)
A | 23/09/08| First issue Chatchai E. | E | 22/12/08| Revise(as note) Anucha K. |QE No. POS0/0851KSB/JPT |Job No. Orawing| Revise | Sheet
Rev. Date Madification Drawn By |Rev, Date Modification Drawn By DR No.(08-016 SMD 031/1051 o1 6 029
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W@AFITWULT 4 PTT Rayong Gas Separation Plant Approved Brand List Rev20

Page 22 of 55
Engineering & Maintenance PTT Rayong Gas Separat.lon Plant Revision 20
Department Approved Brand List Date of Issue
(PTTGSP ABL) 4 JUN 2025
Year Year
Item Product Brand Coo Qualified ‘ Expired |
4 4.14. Electric Heater
- Bartec Germany - 2029
- ELMESS Germany - 2029
- Chromalox U.S.A/UK. - 2029
- Watlow U.S.A. - 2029
4.15. Electronic Soft Starter LV., MV.
- Solcon-IGEL Israel/Romania - 2029
- ABB Switzerland - 2029
-INNOMOTICS Germany - 2029
- TMEIC Japan/Australia - 2029
4.16. Vary Speed Drive (VSD) for MV. Motor
- ABB Switzerland - 2029
-INNOMOTICS Germany - 2029
- TMEIC Japan - 2029
4.17. Vary Speed Drive (VSD) for LV. Motor
- SIEMENS Germany/U.K/ - 2029
China
- Toshiba Indonesia/China - 2029
- Schneider Indonesia/China - 2029
- Danfoss Denmark./FlnIand/ : 2029
China
- Fuji Electric Japan/Thailand - 2029
- ABB Finland - 2029

A AAAAAAAAASAAAAOSOSOOthhhathhttd

4.18. UPS and D.C. Charger Unit

- Yuasa Japan - 2029

- Gutor Swnzerla.nd . 2029
/Malaysia

- Borri Italy - 2029

- Statron Switzerland - 2029

- AEG Germany - 2029
/Singapore

IANAAAAAAANAAAANNANAAAINANAANAANAAANAAANAANAANNAAAANANAAAAAAAAAANAANNN]

4.19. Seal Lead Acid Maintenance Free Batteries

- Yuasa Japan - 2029
-GNB US.A. - 2029
- Sonnenschein Germany - 2029
- Exide Germany - 2029
- Hoppecke Germany - 2029
- Fiamm Italy - 2029
- BAE* Germany 2024 2027 Temporary List
4.20. Closed Circuit Television (CCTV)
- Pelco US.A. - 2029
- Avigilon US.A. - 2029
- AXIS Sweden - 2029
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ADDENDUM
Reference

Item / Section

Description

2.8/ System
requirement

Added

2.8 Incoming breaker of distribution panel (PDP) shall
be spared with the same rating of its incoming breaker
for future UPS hot-line replacement.

411/
Construction

Added
4.11 Charger, distribution board (PDP) and batteries
cubicles shall be separated.

And Figure 3 : Distribution board (PDP) configuration

MPI6600009 : ms
Tie-in Online sz
UPS 1unsai Bypass
Fail

2.15/ System
requirement

Added

2.15 Contractor shall confirm all outgoing circuit
breakers coordination with loads such as UCP, VMS,
LCP, etc.

MPI6700022 :
oonuuy UPS iitella Gap

Case UPS Failure

2.4 / System
requirement

Added
Table 1 : minimum battery backup durations

N/A

3.3/ Battery

Added

Batteries shall be dispatched in a condition suitable for
storage, with storage durations specified (e.g., up to 12
months) and monthly maintenance tasks, such as
checking voltage and electrolyte levels..

Lesson learned :
High TDS GSP5
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1 General

This Engineering Standard defines the design, performance, testing, and
commissioning of uninterruptible power supply (UPS) systems, including 125Vdc,
24Vdc, and 220Vac configurations.

. The UPS specification shall conform to the specified standards / codes and the
requirements defined below.

2 Systems Requirements

2.1 UPS systems shall be designed to the latest technology and in accordance with
Section 2.7 of ES-70.01. The 220Vac UPS shall be configured in accordance with Fig1.
The 125Vdc & 24Vdc UPS system shall be configured in accordance with Fig 2 anrd-3-

2.2 The UPS unit shall comply with IEC 60146-1-1, IEC 62040-1-2, IEC 62040-2, IEC 62040-

3

2.3 The Rectifiers/Battery Charger unit shall comply with IEC 60146-1-1, IEC 62040-3, IEC
60623, IEC 60896, IEC 62259.

2.4 The design and performance of UPS equipment shall conform to the requirements
within this standard and the following characteristics.

System General Telephone & PA Fire Alarm Fire Fighting
Type User System System System
sz5s\/ de 0.5 hrs N/A N/A N/A

64PVSdC 0.5 hrs 2.0 hrs 4.0 hrs 24.0 hrs
62POSV""C 0.5 hrs 2.0 hrs 4.0 hrs 24.0 hrs

Table 1 : minimum battery backup durations

1. Fail Safe Auxiliary Power System 125 Vdc
System shall be centralized and designed for the following characteristics:

a)
b)

c)

Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

Battery backup shall be available over a period of minimum 0.5 hour, for
general user.

Charger units shall be suitable for continuous load supplies in both battery
boost and float charging operation.

77/ 161
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d) The system shall have parallel redundancy (50% load sharing from each
rectifier) and each rectifier shall be designed for the full load requirement
plus a surplus of 30 % minimum.

e) The output voltage ripple shall be less than 5% rms total harmonic
distortion with or without the battery connected.

2. Fail Safe Auxiliary Power System 24 Vdc.

The system shall be centralized and designed for the following characteristics:

a) Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

b) Battery backup shall be available over a period of minimum 0.5 hours for
general user, 2.0 Hrs for Telephone and Public Address System, 4.0 Hrs for
Fire Alarm System and 24 Hrs. for Fire Fighting System

c) Charger units shall be suitable for continuous load supplies in both battery
boost and float charging operation.

d) The system shall consist of 2 UPSs. Each UPS shall be provided with its
own battery backup and each rectifier shall be designed for the full load
requirement plus a surplus of 30 % minimum. Then from output of each
UPS, it will feed via double feeders to each load.

e) The output voltage ripple shall be less than 5% rms total harmonic
distortion with or without the battery connected.

3. Uninterruptible Power Systems 220 VAC.

The system shall be centralized and designed for the following characteristics:

a) Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

b) Output harmonic content shall be less than 5 % of the fundamental wave
with linear symmetrical load.

c) Inverter output frequency shall be 50 Hz +- 0.5 Hz.

d) Voltage dip shall be less than 8 % at 100 % load step.

e) Load power factor shall be considered with 0.8 lag to unity.

f) Battery backup shall be available over a period of minimum 0.5 hours for
general user, 2.0 Hrs for Telephone and Public Address System, 4.0 Hrs for
Fire Alarm System and 24 Hrs. for Fire Fighting System

d) The system shall consist of 2 UPSs. Each UPS shall be provided with its
own battery backup and each rectifier shall be designed for the full load
requirement plus a surplus of 30 % minimum. Then from output of each
UPS, it will feed via double feeders to each load.

h) The inverter shall be provided with high-speed electronic bypass for
uninterrupted EMC in the event of an inverter failure.

2.5 The limits of voltage and frequency fluctuation permissible for connected loads shall
be less than that required by equipment within system.

78 /161
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2.6 As far as possible, instruments needing specially stabilized power supplies shall be
avoided. If any such instruments are required, they shall be furnished complete with
power units capable of accepting the normal instrument power with its permissible
fluctuations in voltage or frequency or both.

2.7 The 2 of (min) outgoing circuit breakers shall be spared for each type of circuit
breaker.

2.8 Incoming breaker of distribution panel (PDP) shall be spared with the same rating of
its incoming breaker for future UPS hot-line replacement.

2.9 The electronic parts and components shall be designed without effective from
electromagnetic and radio interference.

2.10 The design and selection of equipment and components shall be based on
achieving the following minimum lifetimes:

a) 20 years for the rectifier, inverter and associated auxiliaries.

b) 6 years continuous operation for rotating equipment, e.g. cooling fans.

c) 10 years for capacitors of the electrolytic type to retain the capacity needed
to operate within the specified tolerances;

d) 15 years for Lead Acid battery cells when operating in an average indoor
ambient temperature of 25 °C

2.11 Service Conditions

Rectifiers / Battery charger / Inverters / Battery shall be located inside a freely
ventilated room or module in which the following conditions apply:

maximum ambient air temperature : 42°C
average room air temperature : 20°Cto 25°C
relative humidity not exceeding : 90 %

altitude not exceeding : 1000 m

2.12 All batteries shall be located in a suitably conditioned environment separate from
the UPS. The Manufacturer shall specify the size of conductor required for the
battery cables, based on a cable length not exceeding 20 m.

2.13 All Rectifiers/ Inverters units shall comply with the requirements for EMC as
defined in IEC 62040-2 Category C3.

2.14 The battery capacity calculation shall be based upon IEEE 485.

2.15 Contractor shall confirm all outgoing circuit breakers coordination with loads
such as UCP, VMS, LCP, etc.

3 Rectifiers / Battery charger / Inverters Specifications

79 /161
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3.1 General
3.1.1 Static type rectifiers/Battery charger and inverters of the transistorized or

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

thyristorized type shall be used in general.

They shall be installed within metal enclosed panel boards that are ready
assembled and wired. The enclosure shall satisfy IP42 as the minimum
degree of protection in accordance with IEC 60529. Sufficient ventilation
shall be provided to ensure that internal heating limited to acceptable
values by calculation.

The characteristic of the rectifiers/Battery charger and inverters shall be
compatible with connected systems (e.g. instrument system).

All essential conditions shall be MIMIC on the front side of the rectifier /
inverter panel boards. Provision shall be made for common alarms on the
main control panel of a plant/ area.

Battery charger shall be designed with 1 (one) spare breaker. In the event of
shutdown existing battery bank for maintenance, this breaker will be used
to connect with mobile battery bank to supply DC voltage instead of existing
battery bank. The connection diagram is shown in figure 1 and 2 at the end
of this document.

The monitoring device for input and output side shall be analog meter type
consisting of, at least but not limit to,

For input side: Voltmeter, Ammeter.
For output side: Voltmeter, Ammeter, Frequency meter.

Outgoing circuit breakers at distribution panel shall be integrated with
adjustable setting of earth leakage protection
Manual Self Discharge Function shall be able to enable or disable.

3.2 Rectifiers/Battery Charger Specifications

3.2.1

The rectifier shall be of the constant voltage, current limiting type, suitably
protected against over loading, with floating output (if free from earth). It
shall be capable of supplying the inverter with the battery disconnected.

The inverter output voltage shall remain within the specified tolerance.
The battery charger shall be provided with automatic current limit control

and a load under float charging conditions, or a load and recharging the
battery following an interruption of supply for a specified period.

80/161
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Means shall be provided (e.g. by blocking diodes) to prevent the inverter
voltage moving outside the specified tolerance as a result of faults on the
rectifier, battery or battery charger.

The arrangement shall be combined rectifier and battery charger for feeding
the inverter.

Other loads expect the inverter shall not be connected to the rectifier/battery
terminals.

For UPS, Voltage dropping diodes and parallel contactors and/or similar
devices in series with the DC output to limit the voltage range is not
acceptable.

A 0-72 hr equalize timer shall be provided. Charger shall automatically
return to float charge at end of time interval selected.

Charger voltage regulations shall be + or -1% of the set point voltage under
all input conditions.

In addition the battery charger shall be capable of periodic boost charging
to equalize cell voltages where the cell type allows.

This feature will be manually selected with automatic return to float charge
after completion. Boost charge interlock shall be provided.

Provision shall be made for adjustment of boost and float charge levels.

The boost charge voltage levels of single battery charger units shall be
optimized to regulate the voltage to the load.

For Valve Regulated Lead Acid (VRLA) batteries, the charger shall conform
to a battery temperature compensation circuit and confirm with calculation,
which will automatically adjust the charging current, in order to optimize
the battery life. The temperature sensor shall be located in the center of the
battery rack and shall adjust the rectifier output voltage in line with the
battery Manufacturer’'s recommendations.

For battery charger, the application of voltage dropping diodes or similar
devices in series with the load to control the output voltage limits is

81/161
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3.2.2

3.2.3

3.24

permitted. Battery chargers shall be capable of supplying the load direct
without the battery connected. See output voltage ripple limits in (2.2)
above.

Transient mains supply voltage depressions of not more than 20 %, which
may be the result of motor starting activities, shall not result in a trip of the
rectifier or the initiation of battery discharge.

Charger Controls

The following charger controls shall be provided:

On/Off Switch Boost Charge Switch (lockable where applicable)
Metering/ indication

All control indication and meters shall be flush mounted on the front panel.
The control shall indicate the status continuously of all major UPS
functions.

The following condition indicator and metering shall be provided on the
front side of cubicles:

a) Rectifier/Battery Charger metering
- D.C. Voltmeter for output Volts.
- D.C. Ammeter for rectifier output current.
- D.C. Ammeter for battery charge/discharge current (offset zero).
- D.C Battery Voltage
- AC Voltmeter/Ammeter for Incoming and selector switch.
- AC Frequency

b) Lamp indication shall be provided as follows:

- Mains supply indicator lamps — Green
Boost charging indicator lamp- Amber
Float charging indicator lamp — Green
- Lamp Test

Protection
Circuit protection shall be by circuit breaker. A comprehensive protection
system shall be incorporated to co-ordinate with the supply circuit breaker

82 /161
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and circuit breaker in the outgoing circuits of the distribution board. This
shall include but not be limited to the following: =

- Charger input circuit breaker

- Charger output circuit breaker

- Battery circuit breaker
The battery circuit breaker shall be located next to the charger, and
arrangements shall be made for withdrawing the fuses offload. Battery
cabling shall be "fault free" (i.e. routed to prevent short circuit).

3.2.5 Monitoring and Alarms
Flag relays or relays and lamps shall be utilized to indicate alarm conditions.
The following conditions shall be monitored and alarmed when out of
operating limits.
- Mains loss of Voltage (three phases) Alarm and Trip Rectifier

- Battery Voltage Over Voltage Alarm (See Note)
- Battery Voltage Under Voltage Alarm
- Battery isolated/disconnected Alarm

- Earth Fault on DC battery or load Alarm
- Rectifier charger failure/fuse failure  Alarm and Trip Rectifier

- Rectifier Overcurrent Alarm
- DC Fuse Blown Alarm
- DC out of tolerance Alarm
- Low charger output voltage Alarm
- Charger current limiter operating Alarm
- DC output over Voltage Alarm and Trip Rectifier
- DC output under Voltage Alarm and Trip Rectifier
- Cubicle Fan Failure Alarm
- Cubicle Temperature High Alarm

Note: Battery over Voltage shall trip the battery circuit breaker.
Alarms shall be inhibited for 4 seconds to obviate nuisance alarms.
Alarm log system shall be provided.

Floating systems shall have high impedance earth fault monitoring.

All alarm conditions shall be identified at the charger panel. In addition a
group alarm or common alarm signal from a volt free N/O and N/C contract
shall be available for the external alarm panel.

3.3 Battery

Batteries shall consist of Lead Acid type accumulator cells with 15 (fifteen) years
maintenance free.

83 /161
85/163



UNINTERRUPTIBLE ‘ ES-70.02.06

POWER SUPPLIES PTT PUBLIC CO., LTD PAGE: 10 OF 21

(UPS) ENGINEERING STANDARD
REV: 4

The number and size of batteries supplied for each UPS system shall capable of
supplying the required load for the stated period refer to ES-70.01.

Batteries and charging system shall be designed to fully recharge an 8-hour
charge from a discharged state. The battery sizing calculations shall be included

within the manufacturer record book.

The estimated life of valve regulated battery cells shall be assessed against the
rated ambient conditions specified.

The battery casing shall be of sealed lid type assembled in mechanically self-
supporting transparent or translucent containers to form a leak proof assembly.

Spray-deflecting vent plugs or recombination plugs shall be provided on
appropriate types of cells

The battery shall be completed with intercell connectors of adequate current
carrying capacity and mechanical strength.

All battery connector bolts and nuts shall be corrosion resisting.

Battery terminals and connectors shall be insulated to prevent accidental short
circuits from metal objects dropped across the terminals.

Individual battery cells shall be accessible for maintenance.

Battery cells or groups of cells shall be numbered.

Batteries shall be dispatched in a condition suitable for storage, with storage
durations specified (e.g., up to 12 months) and monthly maintenance tasks, such

as checking voltage and electrolyte levels.

Material of battery rack shall be corrosion resistance and material treatment such
as PE-COATED.

Battery voltage shall not exceed 2Vdc per block.

84 /161
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Freestanding support racks of batteries having shall be steel. Steel racks shall
have a plastic or epoxy coating to provide complete protection against the
effects of electrolyte spillage.

For inspection and maintenance purposes the support racks shall be such that the
top of the upper battery row shall not be higher than 1600 mm and total rack
depth shall not exceed 1000 mm.

Battery enclosures shall be naturally ventilated to ensure that temperatures inside
the enclosures do not exceed the maximum limit allowed and to prevent the
accumulation of a flammable atmosphere.

3.4 Inverter Specifications
3.4.1 General

The inverter shall be of self-commutating solid static unit with electronic
voltage regulation. It shall be possible to start up the inverters with power
only available from the associated batteries.

Under and over-voltage and frequency monitoring with adjustable settings
shall be provided.

The inverter shall be automatically disconnected from the DC supply if the
minimum allowable inverter input voltage level is reached (partially
discharged battery) or when the inverter output is outside the stated
voltage and frequency tolerance.

The inverter unit shall be designed to operate from the rectifier output
without the battery in circuit.

Filters shall be provided at the input of inverter unit to reduce the feedback
from the inverter to the battery and charger if required.

Automatic adjustable current limits shall be included to protect the inverter
against overloads or short circuits at the output. As long as an overload
exists, the device shall limit the output current to a value, which will not
damage the inverter or operate its protective equipment.

Once the overload is removed, the inverter shall automatically resume
normal operation at full voltage.
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The power supply shall have sufficient regulation to feed into a fault
without dropping the voltage to a level, which would prevent the faulty
circuit being isolated by its protective device. (see para 4.5).

Each inverter shall be provided with inverter static switch.

The transient behavior (duration and magnitude) of the output voltage
wave shall be given for an instantaneous change of load from no load to
full load and from half load to full load and vice versa.

3.4.2 Metering/Indication

All control indication and meters shall be flush mounted on the front panel,
and shall demonstrate in a comprehensive manner the status of all major
UPS items continuously.

The following condition indicator and metering shall be provided on the
front side of cubicles:-

Inverter/Static Switch System

- A.C. Voltmeter with selector switch for inverter output, by-pass output
or static switch output.

- A.C. ammeter for output current.

- Frequency meter - via same selector switch as for a.c. voltmeter.

Other indications necessary for the satisfactory operation and control shall

be provided, and these shall include the following:

- AC input supply 'on' (all phases)

- Inverter Synchronized Lamp is lit when output is synchronized with
input.

- Sources Synchronized Lamp is lit when normal and standby sources
are in synchronism.

- Static switch online "Normal" is the Invertor Supply. ("Standby" is
the Alternate By-Pass Supply

- By-pass online

- Inverter online

- Rectifier Healthy, Lamp extinguishes if a rectifier fuse is blown or
if rectifier is in an alarm condition.

- Inverter Healthy Lamp extinguishes if an inverter protective
device has operated or the inverter is in an alarm condition.

- Static Switch Lamp extinguishes if the static.

- Healthy switch is in an alarm condition.

3.4.3 Alarm
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3.4.4

3.4.5

The following conditions shall be monitored and alarmed when out of
operating limits.

1. At each static switch
Mains By-pass supply frequency out of limits.
By-pass supply voltage out of limits, or not available.
Static switch on bypass.
Control circuit fault.
AC output supplies lost.

2. At each inverter panel
AC output high/low voltage
Inverter/Bypass Overload
Inverter Fuse Blown
Inverter failure
Output frequency out of limits
Inverter not in synchronism with by passes supplies
Cabinet high temperature
Ventilation equipment failure (where applicable)
Bypass main fault
Distribution Breaker Trip
AC Earth Fault

The fuseless design shall be provided for rectifier / inverter systems, except
for special type SCR fuses required in system.

By-pass line shall be provided with voltage stabilizer, isolation transformer,
and static by-pass switch and manual by-pass switch.

3.5 Ground Fault Monitoring
Each outgoing feeder from UPS system (220Vac, 125Vdc and 24Vdc) shall be
equipped with ground fault detection system. Also sufficient monitoring devices
(i.e. Ammeter) shall be provided.

3.5.1

3.5.2

For DC feeder (125Vdc and 24Vdc), positive and negative ground fault
monitoring system shall be provided separately for each feeder.

For AC feeder (220Vac), appropriate ground fault monitoring system shall
be provided for each feeder.
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4 Construction

411 Enclosures
The entire equipment shall be self-contained in factory assembled freestanding
cubicles suitable for floor fixing. Access for installation and maintenance shall be
at the front and rear.
Batteries shall either be rack mounted and located in separate battery room.
Charger, distribution board (PDP) and batteries cubicles shall be separated.

4.12 Degree of Protection
The degree of protection of cubicle mounted equipment shall be a minimum 1P42
for indoor location.

4.13 Ventilation
Naturally ventilated equipment is preferred and only in exceptional cases will
forced ventilation be accepted.

When forced ventilation is necessary the CONTRACTOR shall ensure

a) Air filters are provided.

b) Fan power is derived from the inverter output via Dual 100% fans.

c) There is sufficient clearance around the equipment.

d) A failure alarm is fitted.

e) Temperature detection shall be incorporated that will be arranged to
prevent damage to the system due to over temperature in event of total
fan failure.

f)  All fan shall be equipped with monitoring equipment to trigger an alarm
in the event of fan failure.

It shall be possible to repair either fan with the other working and to maintain air
filters without isolating equipment.

4.14 Maintenance Access/Isolation
The doors of the equipment will be padlocked and access restricted to authorized

personnel. Door interlocks are not considered necessary.

Connections within the panel shall be fully shrouded and warning labels attached
to allow maintenance or repair to be carried out in a safe manner.

All parts shall be accessible from access door.

Isolators shall be clearly labelled and the isolation procedures shall be delineated
on the cubicle door.
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The following isolators shall form the minimum requirement:

Incoming supply isolator
Battery isolator
Load Isolator
Control circuit Isolator

Isolating devices may include on load switches, fully shrouded withdrawable links
and fuses.

It shall be possible to withdraw the battery or charger for maintenance on single
units without interrupting the supply to the load.

On multiple units, it shall be possible to withdraw one unit for maintenance and
leaving the other units to supply the load and also possible to transfer loads to by-
pass supply and maintenance both UPS without system interruption energizing to
loads.

It shall be possible to maintain outgoing circuits of distribution boards without
shutting down the board.

4.15 Transformers
The charger transformer shall be double wound air-cooled.

It shall be constructed with an earthed metal screen between primary and
secondary to minimize the capacitive coupling between the two windings.

4.16 Cables and Wiring
The equipment shall be complete with cable supports, cleats, compression type
cable glands (where specified), clamps, lugs etc., for the suitably completed
termination of all incoming and outgoing cables.

Cable entries may be available at top or bottom entry through undrilled
removable gland plates. Terminals and gland palates shall be spaced at least 200
mm for terminating the external cables.

Single core cables shall be provided with undrilled removable non-magnetic
gland plates.

89 /161
91/163



UNINTERRUPTIBLE ‘ ES-70.02.06

POWER SUPPLIES PTT PUBLIC CO., LTD PAGE: 16 OF 21

(UPS) ENGINEERING STANDARD
REV: 4

Cable gland shall be generally use for cable fixing. The gland plate shall be
generously proportioned to allow adequate space to make off all cables, and
located within the equipment at a distance sufficient to minimize cable-bending
radii.

All internal wiring shall be terminated using cable lugs and ferrules and screw
bolt type or proprietary clamp type terminals. All wiring shall be identified with a
permanent easily readable identification numbering tag at both ends.

The minimum size of conductor shall be 1.5mm2. Insulation shall be PVC. For
external connection terminals shall be screw connectors type in each terminal
which have sizing at least 2.5 mm2.

Wiring shall be protected from mechanical damage.

Adequate terminals shall be provided to obviate the need to connect more than
two conductors to a terminal. Terminals shall be fully shrouded for safety.

4.17 Earthing
All metal work, cable gland plates and components shall be bonded to an earth
bar. The earth bar shall be of minimum cross section 70mm2 with an M12 bolt for
external connection at both ends.

4.18 Labels
The equipment shall be comprehensively labelled as follows:—
1. Order Number and Date
2. Equipment functional description and Item Number
3. Equipment Rating
4. Front of Panel Device Function Labels
5. Isolator Labels
6. Protection Device Labels
7. Warning Labels
8. Parts Labels
9. Cubicle Nameplate
10. Cubicle tag number

4.19 Battery Room
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The battery room shall be classified as class 1, division 1 for hazardous area
classification. All equipment located in battery room shall be explosion proof type
designed to use with class 1, division 1 area classification also.

The battery room construction shall be designed and located separately from the
UPS room, with the preferred location being underneath the UPS room

Battery bank shall be installed only on open rack. The installation in closed
enclosure is not acceptable.

5 Testing
5.11 CONTRACTOR shall witness all tests.

Battery shall be routine tested in the vendor workshop prior to be dispatched.
Combined tests of battery and charger shall be conducted.

Battery shall be loaded test, ampacity and duration of load test to accordance
with battery capacity.

5.12 Routine Test

a) The following tests shall be carried out as part of or in addition to the
VENDOR's works test to IEC 60146-1-1.
- Inspection and checking to the requisition/final drawings.
- Measurement and setting of charger float and boost charge limits.
- Checking coordination of protective devices.
- Input/Output waveform recording

b) Functional testing of manual and automatic controls, instruments, indicators,
and alarms.
- Insulation resistance.
- Test certificates shall be issued for all tests.

6 Document

The Manufacturer shall provide technical manual(s) and drawings in following
documents.

a) single line diagram of the unit

b) general arrangement drawings

¢) main and control circuit schematic diagrams
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d) equipment lists
e) recommended spare parts lists
f) test reports and performance curves, including oscillograms of output ripple
g) operating manuals incorporating installation, commissioning, operating and
maintenance instructions, and fault-finding procedures;
h) battery calculation sheet

battery certificate
Ventilation calculation
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7 Figure 1: Principle Configuration of AC UPS system (2 UPS System-Parallel)
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8 Figure 2: Principle Configuration of DC UPS System
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9 Figure 3: Distribution board (PDP) configuration
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LNFITUULT 6 Existing Circuit Breaker of Distribution Panel

3625AP01A (Actual Output Voltage 27.1 Vdc)

No. Load AT Remark
1 Main Incoming

2 Spare Main Incoming

3 Coctrol Power for GTG UCP 100

4 Coctrol Power for SGC#1 UCP 100

5 Coctrol Power for SGC#2 UCP 100

6 Spare 32

! Spare 32

8 Spare 100

9 Spare 32

10 |3628 GCCP-151 16

11 Spare 16

12 Spare 16

13 |Spare 63 | Addition
14 |Spare 63 | Addition
15 |Spare 100 | Addition
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3625AP01B (Actual Qutput Voltage 27.1 Vdc)

No. Load AT | Remark
1 Main Incoming

2 Spare Main Incoming

3 2GTG UCP Panel 3625-X01-UCP 100

4 GTG 3606-X01A UCP 54 100

5 GTG 3606-X01B UCP S4 100

6 Spare 32

! Spare 32

8 Spare 100

9 Spare 32

10 |24 Vdc New Power Supply 3625PG01-UCP| 16

11 Spare 16

12 Spare 16

13 |Spare 63 | Addition
14 |Spare 63 | Addition
15 |Spare 100 | Addition
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3625AP02A (Actual Output Voltage 220 Vac)

No. Load AT | Remark
1 Main Incoming

2 Spare Main Incoming

3 Ac Ups Power for 3625PG01-GCP 32

4 Ac Ups Power for PMS 32

5 Ac Ups Power for C&S 32

6 3625PG01-Q9A 32

! Spare 32

8 Spare 32

9 3634-F001-CM01-VSD 32

10 {220 Vac for 3625PG01-UCP 16

11 Spare 16

12 Spare 16

13 |Spare 16 | Addition
14 [Spare 16 | Addition
15 |Spare 32 | Addition
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3625AP02B (Actual Qutput Voltage 220 Vac)

No. Load AT | Remark
1 Main Incoming

2 Spare Main Incoming

3 AC Power to UPS for 3625-PG01-GCP 32

4 AC Power to UPS for 3628-PMS 32

5 AC Power to UPS for C&S 3628-AN01 32

6 3625-PG01-Q9B (UCP) 32

! Spare 32

8 Spare 32

9 Spare 32

10 [220 VAC Power for 3606-C001B-UCP (F&G) | 16

11 |Ac220 Vac for 3606c00LA-UCP 16

12 |3608PM02-PLC 16

13 |Spare 16 | Addition
14 [Spare 16 | Addition
15 |Spare 32 | Addition
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3627AP01A (Actual Output Voltage 220 Vac)
No. Load AT | Remark
1 Main Incoming
2 Spare Main Incoming
3 DCS GSP6 (Instrument Rack Room) 400
4 DCS GSP5 CCR 63
5 Spare 400
6 IRP Panel GSP6 Substation 63
! Spare 63
8 Spare 80
9 Spare 80
10 [NewC&S 32
11 Spare 32
12 Spare 32
13 Spare 250
14 Spare 250
15 |Spare 16 | Addition
16 |Spare 16 | Addition
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3627AP01B (Actual Qutput Voltage 220 Vac)
No. Load AT Remark
1 Main Incoming
2 Spare Main Incoming
3 DCS GSP6 (Instrument Rack Room) 400
4 DCS GSP5 CCR 63
5 Spare 400
6 IRP Panel GSP6 Substation 63
! Spare 63
8 Spare 80
9 Spare 80
10 [NewC&S 32
11 Spare 32
12 Spare 32
13 Spare 250
14 Spare 250
15 |Spare 16 Addition
16 |Spare 16 Addition
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3627AP02 (Actual Output Voltage 136.3 Vdc)

No. Load AT | Remark
1 Main Incoming

2 Spare Main Incoming

3 3628SW12A 16
4 3628SWO01A-1 63
5 3628SWO01A-2 63
6 Spare 32
7 3628SW01B-2 16
8 3628SW02A-1 16
9 3628SW02A-2 16
10 |36285W02B-1 16
11 |36285W02B-2 16
12 |36285W03A-1 16
13 |36285W03A-2 16
14 |36285W03B-1 16
15 |36285W03B-2 16
16 |3628SW04A-1 16
17 |36285W04A-2 16
18 |36285W04B-1 16
19 |36285W04B-2 16
20 [3628SW05A-1 16
21 (3628SW05A-2 16
22 |36285W05B-1 16
23 |36285W05B-2 16
24 |3628SW0BA-1 16
25 |3628SW06A-2 16
26 |36285W06B-1 16
21 Spare 16
28 Spare 16
29 No Information 63
30 [3628Q01CP 63
31 [3607CMO0LECP R
32 |3628EX0L R
33 Spare 16
34 Spare 16
35 (3601SW0L 16
36 [3606SW0L 16
37 |3608PM002-DS1 16
38 [3608PM002-DS2 16
39 [3608PM002CP 16
40 16
41 |3625GR02 16
2 Spare 16
43 |3628GR01B 16
44 |3628PCO1A 16
45 |3628PC01B 16
46 Spare 63
47 Spare 63
43 Spare 16
49 Spare 16
50 No Information 16
51 No Information 16
52 [3628SWOBCAS05 16
53 [3628SWOBCAS06 16
54 |3628SW0BCBS05 16
5 |3628SW0BCBS06 16
56 Spare 32 | Addition
57 Spare 32 | Addition
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3627AP03 (Actual Output Voltage 220 Vac)

No. Load AT Remark
1 Main Incoming

2 Spare Main Incoming

3 Fire Alarm Panel No.1 GSP5 CCR 16

4 Fire Alarm Panel No.2 GSP6 32

5 Fire Alarm DSL GSP6 No.03 16

6 Telephone PABX GSP6 Substation 32

1 Control Cabinet for Paging GSP6 32

8 Control Cabinet CCTV GSP6 Substation 32

9 No Information 16

10 No Information 16

11 No Information 32

12 No Information 32

13 |Spare 16 Addition
14 [Spare 16 Addition
15 |Spare 32 Addition
16 |Spare 32 Addition
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3627AP04 (Actual Output Voltage 220 Vac)

No. Load AT Remark
1 Main Incoming

2 Spare Main Incoming

3 F&G Panel in GSP6 S/S Normal 32

4 F&G Panel in GSP6 S/S Standby 16

5 F&G Panel in GSP5 CCR Normal 32

6 F&G Panel in GSP5 CCR Standby 32

1 F/F Panal for GTG in GSP6 S/S Standby 16

8 F/F Panal for SGC#L1 in GSP6 S/S Standby 16

9 F/F Panal for SGC#1 in GSP6 S/S Standby 16

10 Spare 16

11 Spare 16

12 Spare 16

13 Spare 16

14 Spare 16

15 Spare 16

16 Spare 16

17 Spare 16

18 |Spare 32 Addition
19 |Spare 32 Addition
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3629AP201 (Actual Qutput Voltage 221.3 Vac)

No. Load AT Remark
1 Main Incoming

2 Spare Main Incoming

3 PMS 115KV #2 63

4 Spare 63

5 FIRE ALARM 3629FAP201 25

6 CSCS 3629CSCS201 25

1 PMS 115KV #3 25

8 PDP PMS4 (¢ PMS 002-006, Sync Panel Controller) |~ 25

9 CCTV 3629COMM201 16

10 |LAN & TELEPHONE 16

11 [MDB 16

12 |PMS115kV#1 25

13 [Spare (sieensh, Breaker ON ugi'laifis oo Load) 16

14 |PUAS 3629COMM202 16

15 |Spare 63 Addition
16 |Spare 25 Addition
17 [Spare 25 Addition
18 |Spare 16 Addition
19 |Spare 16 Addition
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3629AP201 (Actual Qutput Voltage 128.4 Vdc)

No. Load AT Remark
1 Main Incoming

2 Spare Main Incoming

3 115kV GIS Control Circuit (E01 E02 E03) 16

4 115KV GIS Protection Trip 2 (E0L E02 E03) 16

5 Spare 16

6 3629DFR201 16

1 115kV Relay & Control Panel Primary (TPP1) 10

8 115kV Relay & Control Panel Primary (TPP2) 10

9 115kV Relay & Control Panel Backup (TPP1&2) 10

10 |CSCSSYSTEM TPP1&2 10

11 PAR#3 Line Diff Relay 10

12 [33kV MV GIS SWG. Main 1 (H01-H10) 10

13 33KV MV GIS SWG. Main 1 (H11-H16) 10

14 33KV MV GIS SWG. Main 2 (H01-H10) 10

15 33KV MV GIS SWG. Main 2 (H11-H16) 10

16 Spare 10

17 MULTIPEXER for Terminal 10

18 PDP 203 Supply Line Diff Panel 10

19 |Spare 10 Addition
20 |Spare 10 Addition
21 |Spare 16 Addition
22 |Spare 16 Addition
23 |Spare 32 Addition
24 |Spare 32 Addition
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300AP014 (Actual Output VVoltage 24.5 Vdc) / ‘laindev DB

NO Load AT Remark
1 Metering Panel 15
2 NPC Metering 15
3 Relay Box For Motor Operated Valve 15
4 Emergency Shutdown Panel 20
5 Common Remote Panel (annunciator) 40
6 | ME-300-0LA- Refrig Package Junction box | 40
1 (MCC) Motor Control Center 15
8 PLC Sync Panel Supply-A 10
9 (MCC) Supply for Display 15
10 DCS Panel 40
11 New MOV Relay Panel 15
12 Instrument Panel 15
13 Supervisory Panel (1) 15
14 Supervisory Panel (2) 15
15 LPG Sensor System 15
16 |ME-300-01B- Refrig Package Control panel| 40
17 | ME-300-01B- Refrig Package Junctionbox | 40
18 | Vapor Recovery Compressor Control panel | 15
19 PLC Sync Panel Supply-B 10
20 300-LSOC-502 10
21 Gas Detector Panel 20
22 24VDC Fire Fighting 15
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ADDENDUM
Iltem Section Description Reference
General Color code Spelling correction IEC 60502-1, TIS 1-
Core Identification: Brown, Black, Gray 2553
6.1.2.2 Low Voltage IEC 60502-1, TIS 1-
Power and Lightin Changed 2553
ghting Neutral conductor: Blue.
Cables
6.1.2.1 Medium Voltage Added Project reference :
(33 kv, 22 kv, 11 Longitudinal water barrier: Non-conductive | RTO ESP
kV and 6.9 kV) water blocking tape
Power Cables Radial water barrier: Copolymer aluminium
tape
6.1.2.4 Fire Resistant Changed IEC 60502-1, TIS 1-
Cables Neutral conductor: Blue. 2553
6.1.2.2 Low Voltage Changed IEC 60502-1, TIS 1-

Power and Lighting
Cables

Color identification for single phase load
(such as lighting load) shall be brown (not
consider phase identification color) for
phase conductor and blue for neutral
conductor.

2553
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1. SCOPE

This specification defines the minimum requirements for the design, manufacture, inspection,
testing, packing and shipping of Electrical and Instrumentation Cables for the PTT Project
hereinafter referred to as the Plant.

Plant electrical cables are categorized as follows:

o Medium voltage (33 kV, 22 kV, 11 kV and 6.9 kV) power cables.

. Low voltage (400/230 Vac, 125 Vdc, 24 Vdc) power and lighting cables.
. Control cables.

. Fire resistant cables.

. Grounding cables.

Plant instrumentation cables are categorized as follows:

. Signal cables for general instrumentation.

. Signal cables for fire and gas detection service and Plant communication.
. Cables for instrumentation power signals.

. Cables for fire and general alarm protection service.

. Thermocouple cables.

. Computer and data transmission cables.

2. DEFINITIONS

Company : PTT (PTT Public Company Limited)

Contractor : The party that carries out all or part of the EPCC contract.

Purchaser : Company or Contractor as specified in the covering letter of the inquiry
document.

Vendor : Manufacturer/Supplier/Vendor is the party that manufactures or
supplies equipment and services to perform the duties specified by the
Purchaser.

3. APPLICABLE CODES, STANDARDS AND REGULATIONS

The applicable sections, latest editions and supplements of the following codes, standards and
regulations, unless modified herein, shall constitute minimum requirements and form part of
this specification:

IEC 60228 - Conductors of insulated cables.
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IEC 60228A

IEC 60331

IEC 60332-1-2

IEC 60332-3

IEC 60502-2

IEC 60540

IEC 60754

IEC 60811

IEC 60815

IEC 60815-2

IEC 61034-1

IEC 61034-2

BS 5308

BS 4066 Part 3

BS 5467

BS 6004

First supplement: Guide to the dimensional limits of circular
conductors.

Fire-resisting characteristics of electric cables.

Tests on electric and optical fiber cables under fire conditions -
Part 1-2: Test for vertical flame propagation for a single insulated
wire or cable - Procedure for 1 kW pre-mixed flame

Tests on electric cables under fire conditions.

Extruded solid dielectric insulated power cables for rated
voltages from 1 kV up to 30 kV.

Test methods for insulation and sheaths of electric cables and
cords (elastomeric and thermoplastic compounds).

Tests on gases evolved during combustion of electric cables.

Common test methods for insulating and sheathing materials of
electric cables.

Electrical test methods for electrical cables.
Partial discharge tests.

Measurement of Smoke Density of Cables Burning Under Defined
Conditions - Part 1: Test Apparatus

Measurement of Smoke Density of Electric Cables Burning Under
Defined Conditions - Part 2: Test Procedure and Requirements

Instrumentation cables.
Test on electric cable under fire conditions:
Method of classification of flame propagation characteristics of

bunched cables.

Cables with thermosetting insulation for electricity supply for
rated voltages up to and including 1900/3300 V.

PVC insulated cables (non-armoured) for electric power and
lighting.
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BS 6360 - Conductors in insulated cables and cords.

BS 6469 - Methods of test for insulation and sheaths of electric cables.

BS 6387 - Performance requirements for cables required to maintain circuit

integrity under fire conditions.
BS 6622 - Cables with extruded cross-linked polyethylene or ethylene-

propylene rubber insulation for rated voltages from 3600/6600 V
up to 19000/33000 V.

BS 6746 - PVC insulation and sheath of electric cables.

Any conflict between this specification and referenced documents shall be brought to the
attention of the Company in writing for resolution. In general, the order of precedence is:

e Thai national laws, statutory and local authority regulations.
e  This specification.
e  Referenced codes and standards.

Compliance with this specification does not relieve the Contractor of the responsibility of
supplying cables of proper design and construction and full suitability for all the specified
operating conditions.

4. DESIGN DATA

4.1. Environmental Conditions

The electrical cables shall be suitable for use in the site environmental conditions as detailed in
‘Basis of Design’.

Electrical cables shall be protected against the adverse effects of temperature, ultra-violet
radiation from sunlight, high humidity, dust, salt-laden air, hydrocarbons and corrosive
industrial substances.

Electrical cables laid direct buried in ground or laid in sand-filled concrete trenches shall have
their sheath impregnated with an anti-termite repellent such as copper napthanate or provided
with suitable alternative anti-termite protection.
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5. MATERIAL AND DESIGN

Materials shall be new and of high quality. Cables offered must be of current proven design.
Prototype materials and designs are not acceptable.

6. TECHNICAL REQUIREMENTS

6.1. Electrical Cables

6.1.1.

6.1.2.

General Requirements
All Plant electrical cables shall have:

¢ flame retardant characteristics with an oxygen index of not less than 30 and
temperature index of not less than 300 °C, and

® anoversheath that is sunlight resistant and oil/hydrocarbon resistant.

® aminimum service life of 20 years continuously carrying full load current.

Flame retardant cables shall comply with IEC 60332 Part 3 Category A (or BS 4066 Part 3
Category A) incorporating specially formulated PVC compounds for insulation, bedding,
inner sheath and oversheath.

All Plant power, control and lighting cables shall be suitably filled, substantially compact
and circular in construction with extruded bedding and non-hygroscopic interstitial
fillers to minimize the use of compound barrier cable glands in hazardous areas.

Cable armour shall be galvanized steel wire armour (SWA) for multi-core cables and
non-magnetic aluminium wire armour (AWA) for single core cables. Galvanized steel
wire braid (SWB) armour shall be used for multi-core lighting cables for conductor sizes
up to 16 mm2 where flexibility of bending of the cables is required.

Multi-core electrical cables shall be used in preference to single core cables. However
single core cables may be used for practical or economic reasons, e.g. generator and
transformer secondary cables or in case of high current ratings where two parallel multi
core cables of the largest cross section permitted would not suffice.

For inverter or variable speed drive application, symmetrical conductor cable with braid
copper screening such as NYCWY (symmetrical construction) or HELUKABEL TOPFLEX®.

For grounding application, oversheath color of cables shall be green with yellow striped.

Construction
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6.1.2.1. Medium Voltage (33 kV, 22 kV, 11 kV and 6.9 kV) Power Cables

Medium voltage power cables are used:

e To connect the stator winding terminals of the gas turbine driven generators to the
switchboard busbars (using single core cables).

e To connect the power system neutral (generator star-point) to ground through a
grounding resistor (using single core cables).

e To connect the secondary winding terminals of the power transformers to the
switchboard busbars (using single core cables).

e To connect the power system neutral (transformer star-point) to ground through a
grounding resistor (using single core cables).

e As feeder cables to medium voltage motors, power transformers and medium voltage
power factor correction capacitors.

Medium voltage three core cables shall have a minimum cross-sectional area of 25 mm2 and
a maximum cross-sectional area of 240 mm?2.

The construction of armoured single core medium voltage power cables shall be as follows:
Standards : IEC 60502 or BS 6622.

Voltage : Uo/U (Um) rms = 18/30 (36) kV rms
for 33 kV power system or

Uo/U (Um) rms = 12/20 (24) kV rms
for 22 kV power system or

Uo/U (Um) rms = 8.7/15 (17.5) kV rms
for 11 kV power system or
Uo/U (Um) rms = 6/10 (12) kV rms

for 6.9 kV power system.

Uo is the rated power frequency voltage between conductor and metallic screen, for which
the cable is designed,

114 /161
116 /163



ELECTRIC CABLE ‘ ES-70.02.21

SPECIFICATION PTT PUBLIC CO., LTD PAGE: 8 of 17

ENGINEERING STANDARD
REV: 2

U is the rated power frequency voltage between conductors, for which the cable is designed,
and

Um is the maximum value of the “highest system voltage” for which the equipment may

be used.

Conductor : Plain annealed high conductivity copper circular stranded to IEC
60228 Class 2.

Conductor screen Extruded semi-conducting XLPE layer.
Insulation : Extruded cross-linked polyethylene (XLPE) to BS 5469.
Insulation screen : Extruded semi-conducting XLPE layer with semi-conducting tape

and overlapping copper tape screen over the core.

Longitudinal water barrier : Non-conductive water blocking tape
Radial water barrier : Copolymer aluminium tape
Inner (separation) sheath Extruded layer of flame-retardant black PVC compound

with oxygen index not less than 30, temperature index not less than 300 °C and complying
with Class ST2 of IEC 60502.

Armour : Single layer of round non-magnetic aluminium wires.
Oversheath : Flame retardant PVC complying with ST2 of IEC 60502.
Oversheath Colour : Red.

Conductor screen, insulation and insulation screen shall be extruded simultaneously in one
operation using the triple extrusion process. The insulation layer shall be distinguishable and
easily strippable from the semi-conducting layers without the need for special tools or heat
sources.

The construction of armoured three cores medium voltage power cables shall be as follows:
Standards : IEC 60502 or BS 6622.

Voltage : Uo/U (Um) rms = 18/30 (36) kV rms
for 33 kV power system or

Uo/U (Um) rms =12/20 (24) kV rms
for 22 kV power system or
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Uo/U (Um) rms = 8.7/15 (17.5) kV rms
for 11 kV power system or

Uo/U (Um) rms = 6/10(12) kV rms
for 6.9 kV power system.

Conductor : Plain annealed high conductivity copper circular
stranded to IEC 60228 Class 2.

Conductor screen Extruded semi-conducting XLPE layer.
Insulation : Extruded XLPE to BS 5469.
Insulation screen : Extruded semi-conducting XLPE layer with semi-

conducting tape and overlapping copper tape
screen over the core.

Core identification : Brown, Black, Gray

The three power cores shall be laid up with non-hygroscopic fillers in round shape and a
suitable binder tape shall be applied helically over the cabled cores.

Inner sheath (bedding) : Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C and
complying with Class ST2 of IEC 60502.

Armour : Single layer of galvanized round steel
wires.

Oversheath : Flame retardant PVC complying with ST2 of IEC
60502.

Oversheath Colour : Red.

Conductor screen, insulation and insulation screen shall be extruded
simultaneously in one operation using the triple extrusion process. The
insulation layer shall be distinguishable and easily strippable from the semi-
conducting layers without the need for special tools or heat sources.

6.1.2.2. Low Voltage Power and Lighting Cables
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Low voltage power and lighting cables, both single and multi-core, comprise the bulk of the
Plant cables.

Single core construction shall be used for large power cables (240 mm2 and above, e.g.,
transformer secondary cables).

Generally single core cables installed in the Plant shall be armoured with non-magnetic
aluminium wires. Single core low voltage cables may be non-armoured where they are
installed in locations (e.g. in substation buildings) where the risk of mechanical damage is
minimal.

The construction of armoured single core low voltage power cables shall be as follows:
Standards : IEC 60502 or BS 5467

Voltage : Uo/U rms = 0.6/1 kV rms where

Uo is the nominal voltage between conductor(s) and ground, and
U is the nominal voltage between phase conductors.

Conductor : Plain annealed high conductivity copper
stranded to IEC 60228 Class 2 (circular up to 16
mm2 and shaped stranded for 25 mm2 and

above).

Insulation : Extruded cross-linked polyethylene (XLPE) to BS
5469.

Bedding : Extruded layer of flame retardant black PVC

compound with oxygen index not less than 30,
temperature index not less than 300 °C and
complying with Class ST2 of IEC 60502.

Armour : Single layer of round non-magnetic aluminium
wires.

Oversheath : Flame retardant PVC complying with ST2 of IEC
60502.

Oversheath Colour : Black

The construction of armoured multi-core low voltage power cables shall be as follows:
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Standards
Voltage

Conductor

Insulation

Core identification
Phase conductors
Neutral conductor

Protective conductor
(for all cable)

IEC 60502 or BS 5467

0.6/1 kv

Plain annealed high conductivity copper
stranded to IEC 60228 Class 2 (circular up to 16
mm2 and shaped stranded for 25 mm2 and
above).

Extruded cross-linked polyethylene (XLPE) to BS
5469.

Brown, Black, and Gray for cables with or
without neutral conductor.

Blue.

Green with yellow stripe

The required number of cores shall be laid up with non-hygroscopic fillers in round shape
and a suitable tape may be applied helically over the cabled cores.

Inner sheath (bedding)

Armour

Oversheath

Oversheath Colour

Extruded layer of flame-retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C.

Single layer of galvanized round steel wires.

Flame retardant PVC complying with ST2 of IEC
60502.

Black.

For battery application, conductor shall be fine strands of high-quality plain copper wire

without steel wire armoured.

Color identification for single phase load (such as lighting load) shall be brown (not consider
phase identification color) for phase conductor and blue for neutral conductor.
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Color identification for dc application (such as battery) shall be red for positive polarity and
white for negative polarity.

6.1.2.3. Control Cables

Standard : IEC 60502 or BS 5467
Voltage : 0.6/1 kV
Conductor : Plain annealed high conductivity stranded

copper complying with IEC 60228 Class 2

Insulation : Extruded cross-linked polyethylene (XLPE) to BS
5469

Protective conductor : Green with yellow stripe

Control conductors : Black with Numbers on cores, from 1 up to

number of total control cores
Protective conductor : Green with yellow stripe
The required number of cores shall be laid up with non-hygroscopic fillers in

round shape and a suitable tape may be applied helically over the cabled cores.

Inner sheath (bedding) : Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C.

Armour : Single layer of round galvanized steel wires

Oversheath : Flame retardant PVC complying with ST2 of IEC
60502.

Oversheath Colour : Black

6.1.2.4. Fire Resistant Cables

Fire resistant cables shall be 0.6/1 kV grade, multi-core, stranded copper conductor, insulated
with a fire-resistant layer of mica glass tape applied helically with the mica in contact with
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the conductor, steel wire armoured (SWA) or steel wire braided (SWB), PVC oversheathed.
Cable construction shall be to IEC 60502 and IEC 60331 or BS 6387. Oversheath colour shall
be orange.

This cable type shall be used for supplying emergency lighting luminaires and for other vital

circuits in the Plant and buildings supplied from the AC and DC uninterruptible power supply
systems.

The construction of armoured multi-core low voltage fire resistant cables shall be as follows:

Standards : IEC 60502, IEC 60331 and BS 6387 Category B
Voltage : 0.6/1 kV
Conductor : Plain annealed high conductivity copper

stranded to IEC 60228 Class 2 (circular up to 16
mm2 and shaped stranded for 25 mm2 and

above).

Insulation : Extruded cross-linked polyethylene (XLPE) to BS
5469.

Fire resistant barrier : Layer of mica-glass tape applied helically with

the mica in contact with the conductor. Cable
must withstand a temperature of 750 °C for 3
hours (IEC 60331 or BS 6387 Category B test
method).

Core identification
Phase conductors : Brown, Black, and Gray for cables with or
without neutral conductor.

Neutral conductor : Blue.

Protective conductor : Green with yellow stripe
(where specified)

The required number of cores shall be laid up with non-hygroscopic fillers in
round shape and a suitable tape may be applied helically over the cabled cores.

Inner sheath (bedding) : Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C.
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Armour : Single layer of galvanized round steel wires.
Oversheath : Flame retardant PVC complying with ST2 of IEC
60502.

Oversheath Colour : Orange.
6.1.2.5. Grounding Cables

Standard : BS 6004.

Voltage : 450/750V.

Conductor : Plain annealed high conductivity stranded

copper complying with IEC 60228 Class 2.
Insulation : Extruded polyvinyl chloride (PVC).

Insulation Colour : Green with yellow stripe.

7. CABLE MARKING, DRUMMING AND PACKING

7.1. Cable Marking

The oversheath of each cable shall be marked to allow clear legibility of cable data as follows:

e Manufacturer’s name and year of manufacture.

e Voltage grade.

e Cable type.

e Number of cores and core size.

e |EC/BS (if cable fully complies with the applicable standard).
e Length marking at every metre.

7.2. Cable Drum Marking

Each cable drum shall be marked with a permanently-attached stainless steel label showing
the following information:
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e Company’s project name

e Contractor’s purchase requisition number.
e Manufacturer’s name.

e Manufacturer’s job number.

e Manufacturer’s works name where the cable has been manufactured.
e Drumsize.

e Drum number.

e Cable type.

e Voltage grade.

e Number of cores and core size.

e Exact cable length on drum (m).

e Weight of cable (net weight in kg).

e Weight of cable drum (kg).

e Total weight (gross weight in kg).

For the medium voltage cables, an additional permanently-attached stainless steel label shall
indicate the motor/panel tag numbers that the respective supply cables on the drum are
assigned to.

7.3. Drumming and Packing

All drum cables shall be continuous without splices. Low voltage cables with size above 50 mm2
and all medium voltage and high voltage cables shall be coiled on drums in detailed specified
lengths.

Cable ends shall be sealed with heat-shrunk end cap immediately after testing to protect the
cables from ingress of moisture.

Cables shall be shipped on non-returnable steel or wooden drums of robust construction and fully
lagged with wooden battens or covered to avoid any damage to the cables during transportation,
storage and handling. Packing life shall be a minimum of 6 months. The clearance from the
perimeter of the drum flange to the outermost layer of cable shall be at least 50 mm or one cable
diameter, whichever is larger.

8. QUALITY ASSURANCE

8.1. General
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The Vendor shall operate a quality system satisfying the provisions of ISO 9001 or agreed
equivalent standard, commensurate with the goods and services provided.

8.2. Inspections During Manufacturing

The Company reserves the right to carry out at least one inspection during manufacturing.

8.3. Factory Tests

The Company will witness factory tests when the electrical cables have been manufactured and
are in “ready for dispatch” condition.

8.3.1. Factory Tests For Electrical Cables

All tests including but not limited to the following tests as per the relevant IEC/BS
standards shall be performed on each cable. Test certificates shall be submitted to the
Company.

8.3.1.1. Inspections
Visual inspection for concentricity, dimension checks and cable marking, etc.

8.3.1.2. Routine Tests

e Spark tests on conductor insulation and oversheath.

e Conductor resistance measurements.

e Partial discharge tests (for medium voltage cables only).

e High voltage tests on completed cable (at 50 Hz for 5 minutes).
e Continuity tests for conductor and screen.

8.3.1.3. Special Tests

e Conductor examination by inspection and measurement for compliance to IEC 60228 (or
BS 6360).

e Check on thickness of insulation, inner (separation) sheath, braid and armoring wires,
sheath, etc.

e Voltage test on medium voltage cables (at 50 Hz for 4 hours).
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e Hot set test for XLPE insulation and sheath.
e Fireresistance tests to IEC 60331 or BS 6387 type B.

8.3.1.4. Type Tests

e Electrical, for medium voltage cables as per Table 5 of IEC 60502.
e Non-electrical, as per Table 6 of IEC 60502 including flame retardant tests to IEC 60332
Part 3 Category A (or BS 4066 Part 3 Category A).

9. DOCUMENTATION

9.1. Documentation Required With Vendor’s Bid

The following documents shall be supplied with the Vendor’s bid:

e Manufacturers’ technical brochures.

e Cable specification, description, technical data and applicable standards.

e Documentary evidence that type tests have been performed at the Manufacturers’ works
or at a recognized testing authority to very that all cable designs offered can perform to
the design standards.

e Cross-sectional view of each cable type showing the material construction and
dimensions.

e Manufacturers’ standard quality assurance and quality control procedures.

e References for oil and gas, petrochemical and industrial projects.
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INDEX OF TYPICAL INSTALLATION DETAIL FOR POWER SYSTEM
NO. | DETAIL NO. REVISION REMARK NO. | DETAIL NO. REVISION REMARK
01 | s1 | s2| z1 | o5 | o6 01 | St | s2 | Z1 | 05 | 06

1 P-01 OO0 O TERMINATON I LV MOTOR TERMINAL BOX 21 P-21 o0 O INSTALLATION FOR TRANSFORMER

2 P—02 OO 10(10O TERMINATION FOR ARMORED POWER CABLE 22 P-22 OO0 O INSTALLATION FOR ELECT. PANEL IN SUBSTATION

S P—03 O|O|0{O 'FrE)F\aNNEEA%SI\JT EIMOR NON ARMORED POWER CABLE 23 P-23 OO0 O ﬁ\lOSwI'EII_QLA%'IYOSI-\IrE'\I-dOR ELECT. PANEL IN CONT BLDG.

4 P—04 OO0 |0}O TERMINATION FOR ARMORED CONTROL CABLE 24 P-24 o]0 O MOTOR AND CONTROL SWITCH STATION (1)

5 P-05 O|lO0|0rO TERMINATION. FOR NON ARMORED CONTROL CABLE 25 P-25 OO0 O MOTOR AND. CONTROL SWITCH STATION (2)

6 P-06 OO0 O TERMINATION N HV MOTOR TERMINAL BOX 26 P-26 o]0 O votoR o

7 P—07 o0 O TERMINATION IN HV SWITCHGEAR 27 P-27 o0 O LOCAL CONTROL SWITCH STATION

8 P-08 OO0 O CABLE TRAY IN CABLE ROOM,/CABLE BASEMENT 28 P-28 O 10 O LOCAL PANEL AND CONTROL SW STATION

° P—09 OO0 O CABLE. INSTALIATION IN CABLE TRAY 29 P-29 O|10 O MOTOR ACTUATED VALVE
— 10 P—10 OO0 O CABLE. SUPPORT 30 P—30 o]0 O PLUG AND RECEPTACLE(3P-+E200A)

" P—11 o0 O CONDUIT. SUPPORT 31 P=31 o0 O PLUG AND RECEPTACLE(3P-+E30A)

12 -2 | OO O PR TN 32 P32 | O | O O CABLE. CONNECTION TO AR FIN COOLER

13 P-13 OO0 O CABLE ROUTE MARKER 33 P-33 OO TYPICAL DRAWING FOR CABLE FIXING

14 P—14 ORNO, p O VARKING ON UNDERGROUND CABLES 34 K

15 P—15 o0 O CROSS SECTION OF ROAD 35

16 P-16 ORNO, O CROSS. SECTION. OF PROCESS PIPING,/CABLE TRENCH 36

17 P=17 o0 O CONSTRUCTION. OF CABLE TRENCH 37

18 P-18 ORNO, O TREATMENT OF UNDERGROUND CABLE 38

19 P-19 o0 O GENERAL VIEW' OF WIRING 39

20 P-20 ORNO, O CABLE INSTALLATION IN' SUBSTATION 40
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A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 TERMINAL LUG
2 INSULATING TAPE #23
3 TERMINAL LUG FOR NEUTRAL
4 CONDUCTOR
4 CABLE CLAMP
5 INSULATING CAP
6 STEEL PLATE
7 SEALING COMPOUND
8 CABLE GLAND
WHEN NEUTEAL WHEN NEUTEAL
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3 |
| |
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o 17 (YT 7]
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| |
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NOTE
- 1. FOR CABLE FIXING, SEE DWG. NO. P—33
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NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

FILE NAME : P-05
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NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

A B C | D | E
NO. DESIGNATION SIZE QTY |UNIT REMARKS
1| TERMINAL LUG (CRIMPING TYPE)
2 | INSULATING TAPE
3 | LEAD TAPE
4 | TINNED COPPER WIRE
5 | CABLE INSULATION
6 | SEMI—CONDUCTIVE TAPE OF CABLE
7 | SHEILDNG COPPER TAPE OF CABLE
8 | CABLE GLAND
9 | HEAT SHRINK SHROUDS
¥ ¥
o
|
TR
|
|
|
e
| o
+ - +
| / 8 \
Le\lel/ A
(.
| |
|
|
|
| |
+ | | +
| ol
| I
| I |
; | |
|
| \—@ |
| D |
|_____|__|____'_____I
+ [ I +
|
_ h]]]][ NOTE
1. CABLE GLAND SHALL BE DOUBLE COMPRESSION
(8) TYPE FOR STEEL WIRE ARMORED CABLES AND
5 SUTABLE FOR HAZARDOUS AREAS.
I ﬁ
-
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM owe
TERMINATION IN HV MOTOR
TERMINAL BOX
SCALE NONE | DWG. NO. P—06 REV. A
NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO ( CJAUTO [JMANUAL ) FILE NAME : P-06
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>
@
O

D | E
DESIGNATION SIZE Q'TY |UNIT REMARKS

TERMINAL LUG S
INSULATING TAPE #23

TINNED COPPER WIRE(82mmx2WIRES)
TINNED COPPER WIRE(#1mm) 4
LEAD TAPE

SEMI-CONDUCTIVE TAPE OF CABLE
SHIELDING TAPE OF CABLE
CABLE CLAMP

5TEt|_fFE2\/\TE)
~
& I

z
o

O[NP |WHIN|—

(7
0
)
;5 3
7
:l: TO EARTH TERMINAL .
2
CABLE GLAND—/
TERMINATION IN HV SWITCHGEAR B
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM an
TERMINATION IN HV SWITCHGEAR
SCALE NONE | DWG. NO. P—07 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )  FILE NAME : P-07




A B C | D | E

1000 NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
900 1 STEEL CHANNEL HOT DIP GLV.
\/w 2 STEEL ANGLE HOT DIP GLV.
EL.+4200 3 BOLT AND NUT WITH FLAT+SPRING WASHER STAINLESS STEEL
/ / S S 4 EXPANSION BOLT ELEC. GLAND STEEL(BY ARCH.)
| N 0 5 GROUND LINK

600

/|

| _| o
I |
| D
| |
| |
| |
| |
| |
I |
I |
| |
I |
I |
I |
I |
| |
| |
| |
| |
| |
I |
I |
| |
| |
: : STEEL PLATE 5t
| | S (GLV.)
I [ 1 +
I |
| | 3|2 4\_4—«515
| | T \|_|WELDING
| | = [ FTIFINISH WITH ZINK PAINT
! ' & 20| 110 |]20
: : IR
i i
BASE PLATE
I |
- :
I I bl bl bl bl
3rd EL+1750 | I__I I—_|_| SECTION "A"—"A
]
|
|
|
|
_

2nd EL. +1150 I__I 1 1 ( (
¢/ &

i i 5 @!
| | : '
| I——- 1 | IM— SLIDE LONG HOLE(15-30)
1st EL. +550 | —— R |
* 2 - A PTT PUBLIC COMPANY LIMITED
I | Ire)
EL.+400 AL oL 1. caBLE RoOM JOB NO. : | PTT PROJECT No.
o ! S SECTION "B”-"B” POWER SYSTEM
CABLE TRAY IN CABLE ROOM / Sl
DOUBLE SUPPORT TYPE CABLE BASEMENT
SCALE NONE | DWG. NO. P—08 REV. A
NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO (CJAUTO [IMANUAL )  FILE NAE : P08

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.
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36/163

134/ 161
136

A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 CABLE TRAY
2 ARMORED CABLE
3 STEEL ANGLE 100x10x5t HOT DIP GLV.
JSTELL PIPE RACK
HANDRAIL I |
/ |
ard | I
N | |
CABLE TIE | | WELD
| | | ¥z 72
| | | | |
| : |%
| Cle
S - | Ik_ﬂpﬁoaﬂ_—_ﬂ_
: EEE. B | |
S | | |
— | ,9) | || | || | |
&) S | | i | |
E | | (RERERRRR 8 | |
| =HHE P | |
- - | B 1 2 | |
J:A:: : :yqu | - | |
| = S | |
- Efefrfr]e | |
| : |
| —HHH = |
| — o
) b 4 | | |
% i__'__l [ | :
| | |
| L | |
B s e | |
7
SECTION "A"="A" W\ JON
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
DWG.
POWER SYSTEM QY
CABLE INSTALLATION IN CABLE TRAY
SCALE NONE | DWG. NO. P—09 REV. A
NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO (JAUTO [IMANUAL )  FLLE NAME : P09

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.




A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 U—BOLT STAINLESS STEEL
2 UNISTRUT/STEEL U—ANGLE HOT DIP GLV.
3 STEEL ANGLE 50x50x6t HOT DIP GLV.
4 PAI-RACK HOT DIP GLV.
5 CARL PLUG OR EXFANSION BOLT| STAINLESS STEEL
6 BOLT & NUT (SPRING+FLAT WASHER) STAINLESS STEEL

CONCRETE STRUCTUREx
ARMORED CABLE— N\ <> ARMORED CABLE—\
N

‘1I % o \

CONDUIT~\ g \Q CONDUIT~\

I

I ‘P

RO
°

L _ mz SUPPORT PITCH

| == MAX. 1500 ‘

(

R

WELDi

SUPPORT PITCH
MAX. 1500

(N
|
|
|

:> N\
STEEL STRUCTURE

CONDUIT

ARMORED CABLE

I
!
| ° °
(2) é/ . @ (8
& jL

NOTE

1. CABLE LAYING IN OPEN AIR, CABLE DUCT/RACK AND/OR CONDUIT
SHALL BE APPLIED FOR CABLE PROTECTION, IN CASE OF USING
CONDUIT, NORMALLY BENDING OR JUST BEFORE ENTRANCE OF J.B
CONDUIT MAY NOT BE USED.

PTT PUBLIC COMPANY LIMITED

JOB NO. :

| PTT PROJECT NO.

POWER SYSTEM
CABLE SUPPORT

DWG.
Q'Y

SCALE NONE | DWG. NO.

P-10

o /A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-10
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A B | D | E

NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 RIGID STEEL CONDUIT HOT DIP GLV.
2 U-BOLT STAINLESS STEEL
3 STEEL CHANNEL OR UNISTRUT 100x50x5t HOT DIP GLV.

4 4 EXPANSION BOLT STAINLESS STEEL
5 BOLT AND NUT WITH FLAT+SPRING WASHER STAINLESS STEEL

3

=
] |
.
| 15 = -———HtA
5 /f'* —
5 J N
v GL | /
(7 T
- -
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM P
CONDUIT SUPPORT
SCALE NONE | DWG. NO. P—11 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )  FILE NAME : P-11
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A B | D | -

NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 RIGID STEEL CONDUIT HOT DIP GLV.

2 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
3 DUCT-SEAL

/7$EE DETAIL "A”
ARMORED CABLE ]Ii*] CABLE GLAND
/ SCREW & NUT M >

JUNCTION BOX

VINYL CAP

CRIMP TERMINAL—\

(STAINLESS STEEL)

]

¥ —%—

\— TERMINAL BLOCK

©
e
0

3
<)
Q
!

DETAIL "A”

3
©
9
!

UNISTRUT CHANNEL
40x40x2.6t

JUNCTION BOX

CARL PLUG OR EXPANSION BOLT
STAINLESS STEEL

\\——CONCRDE

CABLE GLAND

(3 )—"
=

NOTE

1. HORIZONTAL OR UP-RISING CABLE SHALL BE
SLOPED BEFORE ENTRANCE OF J.B TO PREVENT

—s————ﬁﬁ—

| (50x50x6t)

WELD

\— STEEL

WATER IN GRESS.

| STEEL ANGLE

PTT PUBLIC COMPANY LIMITED

JOB NO. :

| PTT PROJECT NO.

POWER SYSTEM
JUNCTION BOX

DWG.
Q'Y

SCALE NONE

DWG. NO.

P-12

o /A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-12
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A C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 CABLE ROUTE MARKER L TYPE
2 CABLE ROUTE MARKER T TYPE
3 CABLE ROUTE MARKER S TYPE
4 RED COLOUR PAINTED CONCRETE
®_\ 5 SAND
e
|
h
- _l-|-|_
|
] _ROAD.
[N
|
ELECTRICAL !

TYPE OF CABLE ROUTE MARKER

SUBSTATION
| | |
I T VA /A
i i [
30M 30M ! 30M ! !
300
/—RED ENGRAVED LETTERS
L }@@@
CA st
CABLE ROUTE MARKER 8
/~ IGREEN ENGRAVED LETTER(CONCRETE) -
CABLE CABLE CABLE CABLE i
TYPE(D) TYPE (2) TYPE(®) TYPE (4) 3

RED COLOR PAINTED

DETAIL "A”

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.
POWER SYSTEM o
CABLE ROUTE MARER
SCALE NONE | DWG. NO. P—13 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( (JAUTO [JMANUAL )

FILE NAME : P-13
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A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
MCC P 1 CABLE MARKER STAINLESS STEEL
3 2 CABLE ROUTE MARKER
_____é 3 BINDING
D 4 RED COLOUR PAINTED CONCRETE
5 SAND
(1) yeome 6 | STAINLESS STEEL BAND
/ / (ELECTRIC ROOM)
2nd FL. I
n / N
ﬁ.
OUTSIDE

[CABLE RACK ROOM|

1st FL.
PIT /
v GL
7
N7
o 5D
S A —— A— I Z
e e
§ [—— AY W\
SEE DETAIL "A” 10000 PITCH ARMORED CABLE

CABLE IN CONCRETE CABLE TRENCH
_ (MAIN ROUTE)

Lt

NUMBERING WITH A DIE \\__
ARMORED CABLE

CABLE TRENCH

SEE DETAIL "A” — 10000 PITCH

FARTH WALL CABLE TRENCH
(BRANCH ROUTE)

ARMORED CABLE

CABLE MARK

O CABLE NUMBER O

O 3325—SW-001 —-3307CMO1 O

PTT PUBLIC COMPANY LIMITED

(FROM) (TO)

JOB NO. : | PTT PROJECT NO.
DETAIL "A” TYPICAL DWG OF CABLE MARK ARKING. On) DLOERGROUND. CABLES [
SCALE NONE | DWG. NO. P—14 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-14
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| D | 3
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 | ARMORED CABLE
2 | FLEXIBLE TUBE PE
3 | CONCRETE TILE
4
CABLE TRENCH
i /—RED COLOR PAINTED CONCRETE ‘:'
1 ROAD 3
———\ «% 1000 |
N Y e T T A— |
| ; |
L o 7 Z __
= \/\—SEE DETAIL "B
CROSS SECTION OF ROAD
2
SEALING COMPOUND
7N\
COVER FOR SPARE PIPE(BOTH SIDE)
SECTION "A”="A”" DETAIL "B”
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM e
CROSS SECTION OF ROAD
SCALE NONE | DWG. NO. P—15 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( (JAUTO [JMANUAL )

FILE NAME : P-15
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A B | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 FLEXIBLE CONDUIT
4
CABLE TRENCH
w GL /
R 7
o RED COLOR PAINTED CONCRETEJ §§
ORS)
PIPE
3
8 7N
o RED COLOR PAINTED CONCRETE s
\—ARMORED CABLE
CROSS SECTION OF PROCESS PIPING
2
/ CABLE TRENCH / CABLE TRENCH / CABLE TRENCH
| AN L ——Z ' 5\
rj&, ...... ° ....... / =
=5
RED COLOR PAINTED CONCRETE \ ARMORED CABLE
1
PTT PUBLIC COMPANY LIMITED
CROSS SECTION OF CABLE TRENCH JOB NO. : | PTT PROJECT No.
POWER SYSTEM owe.
CROSS SECTION OF PROCESS
PIPING /CABLE TRENCH
SCALE NONE | DWG. NO. P—16 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WR

ITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( (JAUTO [JMANUAL )

FILE NAME : P-16

141/ 161

143 /163




A B C | D | -
NO. DESIGNATION SIZE QTY |UNIT REMARKS .
1| INSPECTION PIT 350x350x6t CONCRETE 53
2
3
4
5 4
6
-
8
9
10
11
| ’ | i
— LFTNG AR/~ TRENCH COVER
&  fca=—=F> J . f ca=—==> L .] ?\
E—FLEX TUBE % Vi
=/ ] =,
° i [T [N 2
' CABLE —’I% PVC SLEEVE CABLE ENTRANCE SLEEVE
‘CO_D__ Py / e Py ry / 'y 2 >/
Jiod \__|CABLE TRENCH
(PREFABRICATION)
\r—/\/’\—/l— |
|
===F3_ |
\ I TRENCH GOVER WITH LIFTING BAR
g TI(PITCH:DEPENDING ON COVER WEIGHT)
2

Y

Y

I
I
L
i
I
N ||
: TRENCH CPVER WITHOUT LIFTING BAR
I
e
I
I

CONSTRUCTION OF CABLE TRENCH

NOTE

1. FOR CABLE TRENCH WIDTH & DEPTH,

SEE MAIN

CABLE ROUTE PLAN.

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.
POWER SYSTEM arv

CONSTRUCTION OF CABLE TRENCH
SCALE NONE | DWG. NO. P—17 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-17




A B C | D | -
NO. DESIGNATION SIZE Q'TY [UNIT REMARKS
1 CAUTION TAPE VINYL
2 CABLE ROUTE MARKER
3 ARMORED CABLE
4 EARTHING WIRE
5 PROTECTIVE COVER
6
S
8
9
10
11

600

I 77 77 77 77 77 A

NN

300

)

FOR LIGHTING FOR L.V MOTOR FOR H.V MOTOR HEATER FOR UNDERGROUND CABLE
(ROAD/YARD) LOCAL CONTROL ST. LOCAL CONTROL STATION (IN GROUP)
SECTIONAL AREA OF EXCAVATION
NOTE

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.

1. CONCRETE PROTECT COVER WILL NOT BE APPLIED FOR SUCH CABLE AS SHOWN ABOVE (D, ®@,®
WHERE SMALL NUMBERS OF CABLES ARE INSTALLED AND ARE FREE FROM HEAVY WEIGHT DAMAGE.

2. THE WIDTH OF PROTECTIVE COVER SHALL BE ENOUGH WIDER THAN THE TOTAL WIDTH OF ROW OF CABLES.

POWER SYSTEM
TREATMENT OF UNDERGROUND CABLE

DWG.
QY

SCALE NONE [ DWG. NO. P-18

o /A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-18
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AR FAN COOLER

CONCRETE TUBE
RED COLOR PAINTED CONCRETE

{—MOCAL CONTROL STATION

()

/X
1

AGITATOR
/__IMOTOR
LOCAL CONTROL STATION i ]
PCAL PANEL
MOTOR
TANK

_ ]

\—1 CABLE TRENCH

STEEL CONDUIT
(TYP.)

ROAD

\—( STEEL CONDUIT

LOCAL CONTROL STATION

X
1

O:

P E— — —
SWITCH ROOM mTOR
ToHeERR LOCAL [PONTROL STATION
:J:T ] 1
i — |CABLE TRAY ~ LOCAL CONTROL STATION Hi— LOCAL PANELF— I GRATIVE
®r A BASEMENT
i j L A [— —
4 AN

X
\—1RED COLOR PAINTED CONCRETE

\ FLEXIBLE TUBE

CONCRETE DUCT BANK

= === %_/

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.
POWER SYSTEM anv
GENERAL VIEW OF WIRING
SCALE NONE | DWG. NO. P—19 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-19
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A B | D | -
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS za
1 SEALING COMPOUND 25
2 U—-BOLT CABLE SUPPORT STAINLESS STEEL
3 STEEL ANGLE 50x50x6t HOT DIP GLV.
4 CHANNEL 100x50x5t HOT DIP GLV. 4
5 CABLE GLAND
6 HEX HEAD BOLT M10

I

] ] HY, LV (5 )ONLY FOR HV SWGR/HV CABLE
3 MCC SWITCH GEAR 3
~\JIr | /—@ ONLY FOR HV SWGR/HV CABLE ~\m /—@
PO | LU A==l |ﬂ |
) IRAnal I3 < FL OF SUBSTATION ) [ "] [T )
I A— | — i Z— S 08 ] <
/l |_// \\L ————— —i |§ | | z \E
ni | |
| | || ! -
i A U e
S ———
| 3B L CONTROL CABLE E“I I
|y /— CABLE TRAY B
T:T |‘Z il 8
(L ————————————
2 “| = ! 2
_/Ql |
|
POWER CABLE s POWER CABLE | |
| Pt~ |
T 1
—] || | | NOTE -
| N 1. CABLE_GLAND SHALL BE DOUBLE COMPRESSION
N N TYPE FOR STEEL WIRE ARMORED CABLES.
| | |
X R 2. PANEL FIXING MATERIAL IS_VENDER STANDARD.
0 (EXPANSION BOLT : STEEL)

}_ v FL OF BQSEMENT

PTT PUBLIC COMPANY LIMITED

JOB NO. :

|PTr

PROJECT NO.

CABLE INSTALLATION IN SUBSTATION

POWER SYSTEM

DWG.
Q'Y

SCALE NONE | DWG. NO.

P—20 AN

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( JAUTO O

MANUAL ) FILE NAME : P-20
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A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 TRANSFORMER
2 ARMORED CABLE
3 BUS DUCT
4 4 RAIL
5 GRAVEL (FILL UP)
6 OlL PIT
7 U—BOLT STEEL CONDUIT HOT DIP GLV.
3 +T ~
| |
77/ €D
7 . :
4 Jimes %
_ @D == % D
Ce = D /
AN ) IDI II
=N Y 9 L [
& f / | %
2 — 7 A < GL
- | NP N
SECTION "A”="A"
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM an
INSTALLATION FOR TRANSFORMER
SCALE NONE | DWG. NO. P—21 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

FILE NAME : P-21
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. MTO (CIAUTO  CIMANUAL )




A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 PANEL BASE FRAME
2
3 | HEX HEAD BOLT M10 SUPPLY BY CONSTRUCTION
4 4 | CHANNEL NUT W/SPRING M10 SUPPLY BY COMPANY
Bt 191 _iei
_ n n
=] N
3 R _ ___ 0
L_l®l 1 _1er
=
B FELECTRICAL PANEL
2 SGUARE WASHER
e CONCRETE FLOOR
DOOR |
\ |l
I
I
I
] FRONT || |
INSERTED U—CHANNELI
Lo (41x41x2.6t)
7
BY ARCH.
1 » » » » bRl bRl
SECTION "A"—"A DETAIL B PTT PUBLIC COMPANY LIMITED
(THIS FIXING METHOD SHALL BE 108 NO. - | BT PROJECT NO.
APPLIED TO HV PANEL AS WELL
AS LV PANEL) POWER SYSTEM ove
INSTALLATION FOR ELECT. PANEL
IN SUBSTATION
SCALE NONE | DWG. NO. P—292 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [CIMANUAL )  FILE NAME : P-22
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A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 STANCHION 100x50x5t HOT DIP GLV.
2 EXPANSION BOLT STAINLESS STEEL
3 FREE ACCESS FLOOR
4 SUPPORT MATERIAL OF ACCESS FL.

7t 7 a—
D

FLECTRICAL PANEL
(CONTROL BLDG.)

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.
POWER SYSTEM ove.
INSTALLATION FOR ELECT. PANEL
IN CONT BLDG.
SCALE NONE | DWG. NO. P_23 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-23
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A B C | D | E

STEEL ANGLE NO. DESIGNATION SIZE QTY |UNIT REMARKS .
STEEL CHANNEL 90x50x6t 7| ARMORED CABLE -
Dos e NNELL CANOPY 2 | EARTHING WIRE
\ UDCAT CONTROL STATION 3 | RIGID STEEL CONDUI HOT DIP GLV.
N——" —PUSH BUTTON SWITCH 4 | EFLEX TUBE A
[ _ 5 | BUSHING HOT DIP GLV.
6 | EXPANSION BOLT STAINLESS STEEL
L

CABLE GLAND

\— AL BAND
?

1250

/—SEE DETAIL|"A”
| \g‘ /—ARMORED CABLE
) | )
\ | /g e | /COMPOUND SEAL
T L A s o
' |1|CONCRET ! : LN LN
e DETAL " \ | | ||FOUNDATION k /_@ PVC SLEEVE | : 5
SRRy |
& =) — k - — — — } L | |
TO BE SEALED AFTER INSTALLATION
\ FINISHING WITH
casie TRENCH— COMPOUND_SEAL DETAIL A" -
MOTOR AND LOCAL CONTROL STATION (1)
(PAVED AREA)
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM ove
MOTOR AND CONTROL
SWITCH STATION (1)
SCALE NONE | DWG. NO. P_24 REV. A
NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO ( CJAUTO [IMANUAL ) FILE NAME : P-24

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.




A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 CABLE GLAND
2 CRIMP TERMINAL
3 STEEL CHANNEL 100x50x5t HOT DIP GLV.
4 STEEL ANGLE 50x50x6t HOT DIP GLV.
5 | STAINLESS BAND
6 U—-BOLT CABLE SUPPORT STAINLESS STEEL
7 BUSHING HOT DIP GLV.
8 RED COLOR PAINTED CONCRETE
9 EARTHING WIRE
10 | COUPLING
11 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
12 NORMAL BEND
13 RIGID STEEL CONDUIT HOT DIP GLV.
14 EXPANSION BOLT STAINLESS STEEL
CABLE
o
&
MOTOR
© 1
[ ] 2
— = _
o
o F B :
S
RN i 7\
MORTAR S
22 M
13 _1
CONCRETE o
FOUNDATION )
ARMORED CABLE
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
MOTOR AND LOCAL CONTROL STATION (2) POWER SYSTEM owe.
'Y
(UNPAVED AREA) MOTOR AND CONTROL 2
SWITCH STATION (2)
SCALE NONE | DWG. NO. P—25 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

FILE NAME : P-25
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. MTO (LIAUTO CIMANUAL )
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A B | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 CABLE GLAND
2 CRIMP TERMINAL
3 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
4 BUSHING
5 STAINLESS BAND
6 STEEL ANGLE 50x50x6t HOT DIP GLV.
7 U—BOLT CABLE SUPPORT STAINLESS STEEL
3 HOT DIP STEEL CONDUIT HOT DIP GLV.
9 U—BOLT CONDUIT SUPPORT STAINLESS STEEL

MAX. 2000

NOTE

1. CABLE GLAND SHALL BE DOUBLE COMPRESSION
TYPE FOR STEEL WIRE ARMORED CABLES AND

SUITABLE

FOR HAZARDOUS AREAS.

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.
DWG.
POWER SYSTEM am
MOTOR
SCALE NONE | DWG. NO. P—_26 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-26
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A B | D | -
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 ARMORED CABLE
2 EARTHING WIRE
3 CABLE GLAND
4 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
5 CRIMP TERMINAL
6 RIGID STEEL CONDUIT HOT DIP GLV.
7 STEEL ANGLE 50x50x6t HOT DIP GLV.
8 SUS BAND STAINLESS STEEL
9 CANOPY

— ' \—TO MAIN EARTHING WIRE

1250

[

1

NWELD

1500

=
i A

§

PTT PUBLIC COMPANY LIMITED

JOB NO. :

| PTT PROJECT NO.

POWER SYSTEM Q1Y
LOCAL CONTROL SWITCH STATION

DWG.

SCALE NONE [ DWG. NO.

P—27 AN

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )  FILE NAME : P-27
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A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 CRIMP TERMINAL
2 EARTHING WIRE
3 ARMORED CABLE
4 4 STEEL ANGLE 50x50x6t HOT DIP GLV.
5 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
6 BUSHING HOT DIP GLV.
7 CABLE GLAND
8 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
9 BAND STAINLESS STEEL
10 RIGID STEEL CONDUIT HOT DIP GLV.
) 11 | CANOPY
/—WELD
il O il
_ O
3 11 O
@J D O [
— :,
* o
2
5 ©
3 A\
Nb
2 Y
N N
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
POWER SYSTEM 2‘@-
LOCAL PANEL AND
CONTROL SW STATION
SCALE NONE | DWG. NO. P—28 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO ( CJAUTO [JMANUAL ) FILE NAME : P-28
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.




A B | D | E

NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 RIGID STEEL CONDUIT HOT DIP GLV.
2
3 BUSHING HOT DIP GLV.
4 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
5 CABLE GLAND
6 EARTHING WIRE
7 BAND STAINLESS STEEL
3 CRIMP  TERMINAL

9 STEEL CHANNEL 100x50x5t HOT DIP GLV.
10 CANOPY
11 U—BOLT 41x41x2.6t STAINLESS STEEL

] ARMORED CABLE
\

CD—
D

<15

STEEL PLATE 5t (GLV.)
WITH EXPANSION BOLT
SEE SECTION "A"-"A”
ON DWG. NO. P-08

D—

FOUNDATION‘\

wGL B
Z\

n

S
—||

o
o
o
o
M
1

LN\
g

SEE DWG. NO. P—-11

MOTOR ACTUATED VALVE

I
I
l |
\ |
1
\' | ==
| /
N ‘
o am L—gr-—-
| ET_T_"TB
| |L ___—F—I—'I—_’/ l\_—F—I—'I—___
- H T
- ( I I O
- H H
| | (:) 1 1] ;>
4 | | A1 _ [
|| i -
]
[ ]
| |
| |
| |
| |

NOTE

1. CABLE GLAND SHALL BE DOUBLE COMPRESSION
TYPE FOR STEEL WIRE ARMORED CABLES AND
SUITABLE FOR HAZARDOUS AREAS.

PTT PUBLIC COMPANY LIMITED

JOB NO. :

163
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| PTT PROJECT NO.

POWER SYSTEM

MOTOR ACTUATED VALVE

DWG.
Q'Y

SCALE NONE [ DWG. NO. P—-29

o /A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( CJAUTO [JMANUAL )

FILE NAME : P-29




A B C | D | E
NO. DESIGNATION SIZE QTY |[UNIT REMARKS
1| CRIMP TERMINAL
2 | EARTHING WIRE
3 | CABLE GLAND
4 4 | ARMORED CABLE
5 | BUSHING HOT DIP GLV.
6
7 | U—BOLT CONDUIT SUPPORT STAINLESS STEEL
8 | RIGID STEEL CONDUIT HOT DIP GLV.
e 1 t ST 9 | COUPLING
| il 10 | NORMAL BEND
| g I 11 | EXPANSION BOLT STAINLESS STEEL
—] : : 12 | BAND STAINLESS STEEL
|/ [Aep ||
| |
| - |
|| L M |
| | [ nil
3 § | | | | |
= LT ] |
| IIII IIII |
| I |
| I |
| |
BiRRES |
1] ] —l 1)
| |+ | 7Z |
o || || |
H | [ ee=—===
| — = |
| WF%K |
| 77 |< >
2 | |
| |
= ar N =« Y T \tsl4. 7
= @D
3 - 1 71 @~ N1 7 7 N
| NOTE
1. CABLE GLAND SHALL BE DOUBLE COMPRESSION
TYPE FOR STEEL WIRE ARMORED CABLES AND
SUITABLE FOR HAZARDOUS AREAS.
< < J
1
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
DWG.
POWER SYSTEM QT
PLUG AND RECEPTACLE(3P+EZOOA)
SCALE NONE | DWG. NO. P—30 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

MTO ( [JAUTO [JMANUAL )  FILE NAME : P-30
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A B C | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 CABLE GLAND
2 ARMORED CABLE
3 BUSHING HOT DIP GLV.
4 COUPLING
5 STEEL CHANNEL 100x50x5t HOT DIP GLV.
6 SUS BAND
7 RIGID STEEL CONDUIT HOT DIP GLV.
8 U—BOLT CONDUIT SUPPORT STAINLESS STEEL
9 CANOPY
10 EARTHING WIRE
11 EXPANSION BOLT STAINLESS STEEL
iIN
'I:I: T |
_ o |
\[ :II==I
Ry
== A1)
|
4\ —(2)
[ |
i |
. s
(8 )~ & |
| I
I
I
11V S,
8T [
S I
NOTE L
i 1. CABLE GLAND SHALL BE DOUBLE COMPRESSION
TYPE FOR STEEL WIRE ARMORED CABLES AND
SUITABLE FOR HAZARDOUS AREAS.
PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
DWG.
POWER SYSTEM QT
PLUG AND RECEPTACLE(3P+E30A)
SCALE NONE | DWG. NO. P_31 REV. A
NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO ( CJAUTO [IMANUAL )  FILE NAWE : P-31

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.
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A B C | D | -
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS e
HAND RAIL 1| RIGID_STEEL CONDUIT - — | M_|HOT DIP_GALVANISED s 9
(AR FIN COOLER) 2 | BUSHING _ - EA |HOT DIP GALVANISED
? ~ j _ _ j j ? 3 | U—BOLT STAINLESS 41x41x2.6t - EA [HOT DIP GALVANISED
4 | U-BOLT STAINLESS - - EA [HOT DIP GALVANISED | ,
5 | BOLTS AND NUTS M4—30L 4 EA | STAINLESS STEEL
Q 0 6 | MILD STEEL PLATE - 1 FA [HOT DIP GALVANISED
7 | RCU - 1 FA
POWER ' GABLE 8 | ANCHOR BOLT & NUT M6—50L 4 FA
TERMINAY BOX 9 MILD STEEL PLATE 250x200x8t 1 EA |HOT DIP GALVANISED
10 | CABLE GLAND - - EA |SEE CABLE SCHEDULE
, / ! / \ / \ ! \ ! 11 | ARMOURED CABLE - - EA |SEE CABLE SCHEDULE
L/ A\, 12 | MILD STEEL CHANNEL 100x50x5t - M |HOT DIP GALVANISED [—
/ ! A\ 13 | STEEL ANGLE 50x50x6t - M |HOT DIP GALVANISED
ﬁééﬁ JAN N
J |=— MOTOR 9
-y A
_ — |/ .2
/ SAFETY SWITCH | 10 \/.
- FOR INTERLOCKING 3
- . B
'T3T N
i |
| ] I '\ ' | (10) |
s DETAIL "A” = ~— | D
A [ |
N WELDED L | -
e - Fats’ CUTIE=TTS
C sl || : pa | NOTES
{ e} ] | NOTES:
S N e a €D, | |
BN | | | 1. LEAVE SUFFICIENT CABLE SLACK TO ALLOW FOR
BN | | | MOTOR ALIGNMENT.
i | HAND RAILIED | | 2
! . 1 ,/ | 2. EXACT LOCATION OF REMOTE CONTROL UNIT STATION
| | ) — i 5 :[l | AND SAFETY SWITCH STATION SHALL BE DECIDED AT SITE.
N N
. . - . ]| | | | 3. CHANGES OF DIRECTION SHALL CATER FOR THE
\ \&\ \ \ ]| | | | FOLLOWING MINIMUM CABLE BENDING RADIUS,
m : : : | : WHERE D IS THE OVERALL DIAMETER OF THE CABLE:
v I
%Q %\ it 1 I G | | ARMOURED L.V CABLES . 8D -
% % MRS AN N T N | 00  ARMOURED H.V CABLE SINGLE CORE : 20D
3 4 8 1] IJ“J | MULTI CORE : 12D
| %\ jJ : & | 4. SAFETY SWITCH SHALL BE MOUNTED WITHIN EASY
%\g \ JE I 1 = ACCESS FROM MOTOR.
| |
R
R %\ STINEY)
1
%% X DETAIL A PTT PUBLIC COMPANY LIMITED
JOB NO. : | PTT PROJECT NO.
DWG.
GRADE &\& '&\%J POWER SYSTEM QT
Z\N R CABLE CONNECTION TO AIR FIN COOLER
SCALE NONE | DWG. NO. P—32 REV. A
NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER, MTO ( [JAUTO [JMANUAL ) FILE NAME : P-32

NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.




POWER CABLE

CABLE TRAY

)

NOTE

1. FIRE STOP MATERIAL SHALL BE FREE
RETARDANT MATERIALS WITH MINIMUM 2

HOURS

TYPE WITHSTAND.

A B | D | E
NO. DESIGNATION SIZE Q'TY |UNIT REMARKS
1 U—CHANNEL BY VENDER
2 U—CHANNEL
3 CABLE TIE
4 FIRE STOP MATERIAL SEE NOTE
5 COVER PLATE AS PER FIRE STOP STANDRD
SN
3 DETAIL "A” J
) SN )Y
CD\ e .
FL OF SUBSTATION
/ //’ ™ — —1
< I A Ve
_ .—/.5 /
DETAIL "A” I]”]] mmm \
CABLE MARKER
== CONTROL CABLE
DETAIL "A”

PTT PUBLIC COMPANY LIMITED

JOB NO. : | PTT PROJECT NO.
POWER SYSTEM s
TYPICAL DRAWING FOR CABLE FIXING
SCALE NONE | DWG. NO. P—_33 REV. A

NOTE : THIS PRINT IS OF A CONFIDENTIAL NATURE AND IS THE PROPERTY OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD. AND SHALL NOT BE TRACED, PHOTOGRAPHED, PHOTOSTATED OR REPRODUCED IN ANY MANNER,
NOR USED FOR ANY PURPOSED WHATSOEVER EXCEPT BY WRITTEN PERMISSION OF ENGINEERING DIVISION, PTT PUBLIC CO., LTD.

mMTo (JAUTO O

MANUAL ) FILE NAME : P-33
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1550

1550
8
8
3

@

%
§I

T ¥

|_ 14000

GSP 6 Substation

L@NFTLULTA 9 AnfA6Y
UPS ey Charger

i [

3627AP01A
3627AP01B
3627AP03
3627AP02A
3627AP02B
3625AP02A
3625AP02B
3625AP01B
3625AP01A
3627AP04
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TS T L

600, 800 ,°
(600, 800 , 2105 745,600,/ 770, 800 , 1830 | BOO 600 tErt4400 UP SYNCHRONIZIN
_I-It?i" g3 'E- | | | ;I B Load s | bt .:.. DB Load
u 800 540,540, - S
m T 640, 640, | 640, 640, | 640
EYPASS = ] | | ] || ||| |l I
% 2 m ) SERVERS : I iy
4 ) ™~ ' SCADA === = = =
= lfr : MMCFE | MPOC | MLSC | MPQC | MPQC ——
BATTER LA AY L S| |vrs 2 N - 800 12
EL.+3500 = S ' 'r‘mb S '
‘ UPS RM. e L on ORAW | OPENING ON CONCR FLGGFGE 3
629AP201 A UPs 1 EL.+3500 0 SUPPLIER nwn.{avﬂ HEEJ é SL ' CONTROL RM. &
T o ; |I 2| FL.+3500 (RAISED FLOOR)
=] — = = L _
- B - st - - — =g - -
700 & OPENING ON CONCRETE FLOOH '
| oo L] [y [} — E:J él
— (2] = -
E g g gl8 % ¢ o o o & 2
- —_ — J— = z _ = i —_— i —_— . —_
m ™ hg_r-ﬂ_w = ML oo DS’ hrj_gl oW W o Nu'u_._ﬁ ] el ]
¢ T3 T8 39 T re Fe T4 29 B8 24 2 Ba 2E 22
Tg [ S TR T = ERERERE T8z TE TE 7€ TE RS o )
S ” PRSP PR PR P S PR P P— r— - " P P st B 1 LOADING
'3 % & + + & + + & + + + + + & + & & + + + &+ o+ o+ =+ o+ - + o+ = + + =+ + * + + T‘IE I EDD PLATFGHM
| & M | | | I | M | e . . . e MDY ] D | | D | B | | DY | | I } o —-I EL.+3400
7 : e |k :
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BATTERY
ROOM

300—-AP—14—BT—-001

1340
2400
3460

g

FLC Sync Fanel

300 MCC Bus—ﬂ |

>

300-AP-014B

- 2300

24 Vdc

Power Distribution

DPCU Substation
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