Appendix #4

PLTG-MG Mechanical System
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PLTMG BANGKANAI 155 MW
EQUIPMENT SPECIFICATION

A. GENERATOR
Brand AVK
Type Diesel Engine W20V34SG
Pole / Std. 8 /1IEC 60034
Rated Power 12163 kVA  9730kWe 9951kWm
Power Factor 0,8
Power at Pf 1,0 9769 kVA 9769kWe 9951kWm
Rated Voltage 11kV / Range +/- 5%
Speed 750 rpm
Frequency 50 Hz / Range +/- 2%
Rated Current 6384 A
Insulation Class Stator : Class F  / Rotor : Class F / Temperature Rise : B
Cooling Air cooling — open circuit ventilation
Wires 4 terminals, starpoint connected in terminal box
Operation Mode Parralel mode with the grid and island mode
Efficencies 110% 100% 75% 50% 25%
Pf0,8 97,67 97,78 97,55 96,86 95,49
Pf0,9 97,88 97.98 97,73 97 95,54
Pf1,0 98,08 98,17 97,9 97,14 95,6
Beoactlmncas and ime gconsianis
unasiurate: saturaled ungalursled saturalisd
Xa 1.51 .35 pu. oy o786 0.74 pu Ta 4.4 s Tay 0.03083 s
Xy 0.208 8.205 pu. M 0.76 0.74 pu Tr 050 s Tas 04 s
Kt 146 0133 pu. o GC.1486 0146 pu Te 002 = T 0.20822 &
x> 0.153 0.133 pu. *, 0.044 0.040 pu ? 1 014 s Ty D4 s
X1 N 0083 [, T 004
Shiort circent ratio saturated: 0.74 Zn 9948 O
Short clicuil date:
Initial shart circud! current [3-phase: fi- 4830 A
Mux. peak curral (3-phasa) Is 12219 A
Sustaned shord crreunt curmnt I 1915 A 2 ¢« rated curtant for max. 10 5
Irwliad shorl circut forgue | L 1513.7 =INrn
| SO 908 2 KNm
Max AUty synoian momant: 158 A254.5 whm
Bated kWA tomgue AT 154 83 =l
Rated tormgue Ky 123 90 =wNm
Shiaft forgue WS 125 71 KM
max oad apedicatbon. 8900 «VAicoresponds 1o 7217 % lrom 127 r,‘-;i KW A Sowerr: 12163 KWVA
for Powet Tactor 0.4 Sower (acor: 0.8
15% tansient vollage dron rEnsient yaltpge drt;p_; -1_7'.0 T
| Homarks:

B. GAS ENGINE

Brand Wartsila

Type : W20V34SG-C2

No. of Cylinder 120

Design Stage : @82

G at Full Power : Ppmvat 15% 02 : 90

No. of genset S|

Compression ratio 10

ISO Power 10000 kW

Nominal Speed 750 tpm

Altitude 50m

Gas Methane Number 70 Mol %

Gross Heating Value Min : 950 Max : 1250 ( BTU/SCF)
Gas Pressure Min : 200 Max : 420 (Psig)
Gas Temperature Min : 50 Max : 115 ('F)




C. MAIN TRANSFORME

Brand : Siemens

Type : PO

Cooling System : ONAN / ONAN with type of oil : Nynas Transformer Oil NYTRO GEMINI X or

equivalent

Power : 50 MVA

Voltage : 150£8x1,25% /11 (kV)

Frequency : 50Hz

Connection : YNd1

Rated Current 1 192,45/2624,32 (A)

Total Weight ;63600 kg

Untangking Weight  : 38800 kg

Qil Weight ¢ 15700 kg

Oil temperature rise ~ : S0K

Winding temp. rise : 55K

Losses : ONAN ONAF
No-Load at Vn : 27TkW 27 kW
Load at 75°C D 64,44 kW 179 kW

D. TOWN FEEDER TRANSFORMER

Brand :  Siemens

Type : PO

Cooling System : ONAN/ONAF with type of oil : Nynas Transformer Qil NYTRO GEMINI X or

equivalent

Power : 10 MVA

Voltage t 1508 x 1,25% /20 (kV)

Frequency : 50Hz

Connection : YNyn0

Total Weight : 30800 kg

Untangking Weight  : 15500 kg

Oil Weight : 9100 kg

Oil temperature rise ~ : 50K

Winding temp. rise : 55K

Losses : ONAN ONAF
No-Load at V, i 9kW 9 kW
Load at 75°C 14,76 kW 41 kW

E. INSTRUMENTATION AND CONTROL (DCS)
Brand : Vaasa Engineering Oy ( VEO )
Type :




F. 150 kV Switchyard Apparatus

Qty Unit Name and Techical Data

Type and Manufacturer

Designation

t pc  SF6 Clrout Brealer 3-pole operated
-Rated voitage. 150 kY
-Raed cument HSCA
~Rand requency: S0 Hz
- Highes! system voltags t 170 kY

-Rakd breaking current: 20 kA

-Duration of shor cicut 3 5

-Making currend / paak: 100 KA

-Phase distance: 2500 mm

-Kotor operating ¥otage: 110 VDO
-Auxliary votage: 110 VDC

~Number of tipping colis: 3

-Number of aux. conlacts: E NG + ENC
-Heater yoltage. 230 VAL

-insulator fype: Brown porcelain

-Minimum creepage distance to 2ann: 5TE0
LI derrinal Mat AG, 13 ¥ 0am. 14 mem noes
-MOUNTING: 3-ColMmn ST 1 e phase
-Agditional accessoriss: Heater+ Thermostat

-Powes freq. withsiand voit 1 min, 50z drvfeer 325 KV
-Lightning Frpuwiss wihisana voltage 1.2/50 e 750 VR

LTB 170 DB, BLK 222
ABB AB, High Votage Srogucts
TT1ED LUDVIKA

(5]
a
o

OpETAEn sENes, paraef

-Raed vollage: 110k

-Raed current 1250 (20001 A4

-Rawed enor tme fument 16 40 LA
-Raed peak wInEang surent 100 kA
- Highest system vollage 17O RV

Sl CT2Enage SN0 10 a3 E270
-Phase distance’ 2000 7 1500 mm

-Inguatr type CE

-Insutator : Browan pooretan

-Cperation: Thres pase ooerasan

- MEChanism fol main ewlon  Moior ooerated
-intenccking co¥t 113 VDC

-Heater valtags 230 VAC

-AQEUON Al ALCEEEOMES: HaXer+ Thermostat

Two Coiurn Rotary Discornector wihout earhswnich

-Lightning rrpuice withsland voniage 1.250 ys: 750 1vp

~Number Of 3ux. CONiasls. CECoNnEcinr ENC + ENC

CEO-170-1250A

1x <D0

COEME

WEIDMOLLER INTERFACE
GiBH 3 CO

ST03E S MARIA DISALA

21.Q2

OperItEd parae i
-Rawmd uoliage: 110Ky
-Raed current 1250 {20001 A
-Rated shor tme current 16 30 KA
-Ramd peak wihsiand cufrant 100 KA
Highest system voltage . 7D RV

-Minimam cresgage distance 10 eamn. £270 mm
-Phase distance: 200C ¢ 1300 mT

-Insuater ype. 6

-InSUAtor - Brown porcelain

-Operaton Three pAase DOeraton

- MEChaniem fof maln switch - Motor ooeraten

- Mecharism for Earih saticn | Marua operatad
-intedoching codl: 113 VOO

-Heater yollaga: 230 VAC

-AQCtonal acceEsories. Heater+Thermostat

1 < Centre Breal Dlscornectdr with two £arty saiches manua!

-Lignining imrpinge winstand votage 12760 ps 750 T

~Numrber of aux. comacs, Cisconnector B NO & & NC
-Number of aux. contacls, Eanhewilches € ND + ENC

WWEDIMOLLER INTERFACE
GMEH L CO
30032 5 MASIR TISALA

Q3 EQet £0%2




aty unit

Nama and Techical Data

Type and Manufactures Dssignation

3

pc

Currént Transfonmet
-Ra'ed sysiem vollage: 150 &Y
- Highies! system voltage : 170 kv
-POWel T2q. Wansane voil 1 min, S0HZ ary/wet 325 KV
-Lighening impuise WIthstans vorage 1.2/50 ps- 750 &V
-Rawed Taquency: 50 Hz
-RaToz 1002 1A/ A
-Ciass § Rateg burden ©

~Core oL LE 10VA

~CoreZ e 02/ TONWA

- Core 3¢t SP20 7 20 VA

-Core 4 CL SR2L20VA

-COre S 6L SPIRI 20 VA
-Secondary lenminal box degrae of protecton: P 55
~MENIMUM creepage distance: 3270 mm
~Insuiator typa: Brown porcelain

VB 17D TEI_Ti3
ABE AB, High Volage Products
77180 LUDVIKA

Zne axd Surge Arvester

-Mawimum sysiem voitage. 1TO KV

-tated voltaga voltage: 144 kW

~Raiad discharge current: i0 kA

-Raed frequency: 50 Hz

<IN GECharge C3es-3

W%, TesIlUR: VORagE Wi MEcharge 2:20 s, 1DkA: 335KV
-Single impuise energy capabilty at rated vollage: 7.5 ki
Minimum creepage distance: 5645 mm

-iCUEng Une terminal Earth teminal & insulatng Lase
-Countsr type - EXCOUNT-A, one per 3-phase

-irsutator hpe Grey sficone

PEXLIM Q143-XV173
ABB AB, HIgh v 0%3ge Progucts
TT1EC LUDVIKA

~SA1-5A3

Capachor Yoliage Transiomes
-Raed gystem vollage. 130KY
- Highest system voltage | 170 kW
-Poases 12 WTETIAR VBE 1 Mip, SO dnyruee I0L By
-Ughining impuies aithstand wohage 1 2/50 ye 7EQ UV
-Rawed frequency. 50 Hz
-Primary @ted voiage: 150 w3 kv
-Secondary fated vattags. 11D VIV D13/ WI VID N3V
-Rawmg Durgen and accuaEty |
-wnang T 82 30 VvA
-windng = o G2 /30 VA
=ATENG 304 3R SD VA
-VoRage factor 1.5 3Cs
-Raeqd capaciance: 10800 PT
-Malmum creenags distante, £118 mm
-rswaior ype Erown porTelain

CPB 17D
ABS AB, High Vittags Froducts
TTI80 LUDVIKA

T1a-TiE

£

Varshaiting box: £00 x 03 x 300 mm
Giand siate 12 pes; M SDOT 22

Base plint (front & rear) 75 8402 500
Hase plint 1zide) T35 8602 040
Duciprotection ist SZ 2426 500
Cable gands accorging to drav. mfo. .

R OV S11.E00 FMEDS
ROTAL OY

Vahmote 35, PL1M
J1511 VANTAA




G. Auxiliarry Transformer

CLK-1203-1128604_Tirevd

Sdé

ltem 10 : Trihal - 1428 kVA - 11000V / 415V -D yn11

neider

Electric

Cast resin transformer — Three phases - Type Indoor use - Enclosure IP31 IK7 - According to CEI
60076-1 or 60076-11 — Certified C3*, E3, F1 [} 2 Thermal Shack best camied out af -50°T

1423 KVA Frequancy - ......
e 1503 VA Viestor group |
.. Step-gomn VEndngs HVLV' D .

Rated high voltage 1 : 000 Y

Faled volLage Euiation hevel | | e 12 RY
Appleg o mmrrmm e BB
BEL {3 2/50u8).. ;. S
H Lappirg mﬂ-c!ra.ﬂ'). 4t ¢-2=¢-E.u 'mr::omecmg nks)

Rated low voltage 1 - .............. 415 V;Atno-load}
Rated jow voiage Insutadon isvel - e
m;ﬂuﬂﬂg&mmmﬂreqm
Bl (127508 e

Carnections maung

NUmDar of SOPARCEEAE . .. . ... . . ..3 Nambetofesanastang . %
Electrical chamtafisﬁcs Site conditions

NOipad osses © . ... e LIS w Altfude . %

LO3S l0ss28 AN 3t TET: e . WDATD W MaximuT amoler temoaniune

impeganca vu(!arge IANTR 7S 3 WMICVTLUT amaent lemperaturs

TN ot pmsns BT soure Toemnce Daly average temperantre
Thermal characteristics :fmmm

Themalinguaon Cass " . ... . ... ... . C3ssF E.emeram

Windngs Bmperalre rEs SRR S, LEDN &
Noise level

ACDUEY PONET Ll . OTRRR— - - . - &)}

Amplmwema:m“m st 58 0D A

Protective enclosure characteristics

Dimensions & weights (ransbrmer wih meta enciosure;

Enciosure type ¥ <o EN¥S0BUME (PA1IKT LENGH acxeumivutn « irn curbeiom 2450 M
Final cocerr . '=..A_ 9)C2 Pear-grey {standardi VD wpensam =nsn soryedus - |
SO (e e - ot ]
ViSIJIT musramete - o covractalt
Basic equipments Routine tests according to IEC 60075 standam
Fiat b-dlrectional rofers 13 163 mm g S Induced SOIa0e deechne Bst res
Lmngiugs .. S 4 Applied wollage delectrz teet . .. Y
r‘.iwaqeh"iecoﬂw RIS vimasremer of Te no 030 fo9sses Ind cumEnt L Yes
E3nnag (0calors 2 12asuTET of N HV ang LV reeEtarces ¢ L L . Yas
Haur'gpiat-l‘tﬂ:rm §I02 | AlITITE U - 1 FAnish) 1 WeasreTert of DF 0ad 0SS Md UL . . T86
“E agirical NIZand” aaTing ladels (T10 wamihg: .2 tessureTent of e YanEomer Mo & vecior '.rcun Yes
Ofy-croult Bppinge IE, ang on h-gheus volitEge el w-wz-"‘—"ar T parTal dscharge avel porie s UG
Muringua neizizion marus i 1 renodt (in E"gim 2 ot N |
Facton e e
Additional requested accessories ZEATSCIEENRE e SN e - i
MIERAING DY MOUNYSa & 532
3PTC s#rees
Tighl @ectroric CoverEr
Fan (AF functoning)
Packing characteristics Dtmenslons & weights (packad Tansfomen
Packing type o et .. Packing SElae I R . .. ZTS0 e
V400G qUELY Treated waod (NWR 15 VOO weronras - non et 1500 WM
HBIUT werzaaee -z cat ek | 2830T™m
VSICNT e snivatin - o oot buchind] | .o o LAEIT Ka
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