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¢ STEAM-TURBINE POWER GENERATION

EQUIPMENT (SALES)
POWER 97.5Mw (97,500kw)




97.5 Mw Steam-Turbine Power Generation Plant
POWER 97.5Mw (97,500kw)

€ Steam -Turbine Power Generation

_ [

EQUIPMENT ITEM NO. NISNEINN

= Specifications: Steam Turbine I;l_:_‘lési\l# _TAUL:;%“E"
-.Mitsui-Alstom oo N R e T
-.Steam turbine 97.5Mw i roven, ., SR b WE T
-. Year Of BUILT 2014
(Manufactured: 2014)

= Specifications: Generation
-.-Toshiba-Mitsubishi Electric
Industrial System.
-.OUTPUT: 114,706KVA
-. Voltage: 13800V
-. Frequency: 60 Hz

-. Year Of BUILT 2014
(Manufactured: 2014)




97.5 Mw Steam-Turbine Power Generation Plant

€ Steam Turbine Specification
Manufacture : MES (Mitsui engineering shipbuilding)
Manufacturing Date : 2014
Operating  : Generator Output Power
- Max. : 97.5Mw x 3600 rpm (steam 428.1 t/h x 70 bar,g)
-Nor. :85 Mw x 3600 rpm (steam 385.3 t/h x 70 bar,g)

€ Generator Specification

Manufacture : TMEIC (Toshiba Mitsubishi-electric Industrial Sys. Corp.)

Manufacturing Date : 2014

Output : 114,706 kVA(97.5Mw) x 3 phase 3 wire

Type : Totally Enclosed Water to Air Cooled(IC81W), Cylindrical type rotor, Brushless type with PMG
Voltage & Frequency : 13,800V x 60Hz x 2P

Speed & Current : 3600rpm & 4,799A



97.5 Mw Steam-Turbine Power Generation Plant

€ Steam boiler facilities are manufactured separately.

€ Manufacture of Steam Boiler Equipment Required for Steam Power Generation Materials

® Review of raw materials for power generation
a. Coal Steam Boiler

b. LNG Steam Boiler
C. Heavy oil Steam boiler
d. Renewable Energy & Wood Pallet Steam boiler

® Power plant installation and completion. Total cost up to normal operation.

® Submit detailed information after buyer review.



97.5 Mw Steam-Turbine Power Generation Plant

Generator Specification

SPECIAL PURPOSE STEAM TURBINE DATA SHEET (APl 612-6th)

1.

GENERATOR

CLIENT: POSCO Engineering & Construction ITEM NO. : S e s e

unll:ouwu SN‘I::::!E Turbisn:. Ge’n::'ntor for SNG pmj LOCATION: POSCO Gwangyang_:r:;g;:sr:&;gREA = |:1 ], Cu amm, ﬂcne}l

1 {3 m Tul ne ne

2 [NOTE. © INDICATES NFORMATION TO BE OOMPLETED BY PURCHASER L] BY MANUFACTURER o T =] (2) Type form E::al:f -Eﬂ;:;ltsgﬁd Talegto :lir Cﬂtiled “‘ﬁ_?;::‘é
3AFFUCABLE 0. O PROPOSAL KO #URCHASE [ asswet indrical type rofor, brushless type wi

4 [maNUFACTURER MES T WODEL CD3046 SERMLNO, S i3) Enclosure IP 54, Generator frame and terminal boxes

¢ [orven E‘W""“:"”E‘“"“ &t o P & i4) Output 114, 708kVA (87.500kW)

: DRIVEN EUUPNENT TYPE CENT. COMPRESSOR PER:Q;EMA“:: {*] SOl SS0R OTHER {5} Phase Three' {3] phase lhfﬂe{g} wrre

9 [OPERATWGPOWTS || GENERATOR INLET INDUCT. / EXTRACT- EXHAUST {8} Power factor 85% Lagging (Operation range: B5% Lagging ~ 95% Leading)
0[O asasel OUTPUYSPEED| FLOW |PREsS| TEMS | Flow | PResS| TEMP |  PRESS TEMP ENTHALPY {7} Valtage 13,800V

11 FOWER) |

12 KW | RPM vh barG | "CTT kgh  |kgiew'p *CTT BarA <IT | KJikg (8) Frequency 60Hz

73 [MAXILI Cases 51 97s00 9600 | 4280 T | 0 3 . - .11 X] 2316 {8} No. of pole 2 -

14 [QUARANTEE Casa 11| 35080 Uaeou [ sess | e | ees | ; i--.,-.-, B S ] 2350 (10) Speed 3,600min
“sgwpiv_u.c..ﬂ_z“ 5200 | 3600 53‘5’3"7 0 1 4—»_ B ot _1_71;'(:7 | S i'uo e (11) Current 4,798A

‘\§ MINUS Turndosn 2 Z(llﬂl !600 1369 70 | 1!9 | - g 011 47,7 2566 f1 2} Raling CDntir]UOUS

® UNLESS OTHERWISE SPECIFIED, ALL PRESSURE UNITS ARE "GAUGE" ;

17| T STEAM RATE (3.44] NORMAL RATED " kgkW-hr | INOUCTION Q) CONTROLLED (O UNGONTR (13) ‘30"”‘3{3”0” Star (Neutral brought out)
18| ] POTENTIAL MAXIMA POWER (3.20) W Mo 1 EXTRACT €3 CONTROLLED O UNCONTR (14) Insulation class Class F (Temp. rise: Class B)

4L AN ST e 5 NazexTRACT [ CONTROLLED O uNCONTR | (15) Bearing Sleeve metal, forced lubrication and oll jacking

20 STEAM CONDITION " . .

il il il il s (i, of it o ok 46 %, Prosrs: | .15 ~NermalliFs
22 INDAKCTIOR INDUCTION INDUCTION B o . | o - ;
2 FLow WAXILUM Case 51 aay T aes i S N . Crty: 340 Jitter/min, Type: 180 VG32 )

24 uh "GUARANTEE Case 1-1 3653 20612 8543 5404 o

GUARANTEE Care 1.2 e e e N o (16) Excitation system Brush-less type with PMG

25 miNtN | 1368 e 217 Za I 4 (17) Applicable standard IEC 60034-1, -3
25| PRESSURE WAMOM Caze 52 | 70 G oA 3150 55 (18) Cooling Water Industrial water is suppliad for cooling system

2? WG GUAWEQ Casel 1 ) _Zﬂ‘—_ o Oilgbﬂ:A- J JL&S i 55 Inle.l tEI'I'IpE rEItlJJ'E : 32.{:,

] WMAN’!EE Lan 12 19 o_n!;.f.k_ Tl 315_0 »“1,5 ’ .

28 LANIMUM 0 © 11 bark 2150 55 Waximum outlet termperature : Approx. 41°C
20| TEWPERATURE | MAXMUMCaies1 | a0 | an7 | sear T at 2 coolers running

30 T s..wm!s Case 1.1 450 a7 3388 2233 n '

) SORATEE et |8 — et = Pressure :[0.5] MPa , Operation
a T NI UM EC O S A S S T F’mﬁ”’e 43“&{0'4;“‘33}
™ SITE AND UTILITY DATA (See Sheet 1 for General & Site information) Qy 2206 hour (110m*hour x 2)
33| LOCATION ; (6.1.17) [@] [J ELECTRIC: DRIVERS HEATNG  INBTR/ ALARM | Waler quality . fresh waler
ooy SHeaEp CLIMEATED oW . Boow Material of Cooling Water Pipe  : 90-10 Gupronicke

35|10 oUTDCGR UNDER ROOF O PARTMAL SIDES VLTS ACA90 AG220 DC1IWACHIU  DCHWACTHO 5
3|0 crabe O MEZZANKE QO onER PHASE =% a1 =i E=E Capacity of one(1] set of cooler 67% x 2 cooler(s)
37|O WINTERIZATION REQD O TROPIGAUZATION RECT HERTZ R ray (19) Installation indoor

SBHCO) LOW TEMPERANRE O CORROSNE AGENTS O MW ayaR. e {20) Noise Limit Less than 97 dB (at 1m from machine's surface and no load)
[} ELECTRICAL AREA CLASSIFICATION  NonHazsedous 3 COOLING WATER . . ;

= e {21} Painting procedure Refer to APPERDIX-1

3|} ZONE  GROUP TEMPERATURE RATING
0|3 eLevanos 55 m BAROMETER guns | PRESE NORM 40 DESIGN - 60 barG {22) Generalor data (design value}
_:_l.g W""e'”::'l“" B Tas * : Z‘;”L‘i“:g‘: -b_"’“.?’.’. 2 m““‘:":‘i‘ = 25 bwG Efficiency 9B, 26% wilh-tolerance at 100% load and PE=0.85
42 HEL HUMIDITY B X uLe b ALLOWABLE PRESS DROP ) ) bar o
43| O UNUSUAL CONDITIONS O owsT O FUMES WATER SOURCE Coaling water EfﬂGIEﬂ?y Ehfll nm. fal b'ﬁm‘f‘f' 08.06 %( limit of t&terance}
2|0 oTHer VELOCITY My max mls Xd =212% (Unigaruration)
45| uTeiTy conpimons: FOULING FACTOR nmz keal Ad = 30% (Saturation)
26|33 AuxtiaRY STEAM MAX NORM o T3 UTILITY CONSUMPTION X&' = 17% (Saturation)

47 MNIT PRESS barG 5 COOLING WATER aupm m'm INSTR Az 9pgsom',m T‘dD' = ? ESE‘C

48 NTWLTEWP 11 159 ALXSTM: NORNAL  BDRST0 g NAY, xgh 2 j
ﬁ EXHPR L 4UX DRWERS . ELEC o STEAN xghn Tdo" =0.06sec

60 INSTRUMENTAR  tarG or T HEAYER(S) kw QTHER SCR =0.45 and over

:1 NS TRUMENT AR DEW PUINT COOLING WATER a0 uh for glang condenser {23] COwver Sp-eed Strgngm 120% - 2 min

2

L BTITATS | VST | YT N rovrTearee:
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97.5 Mw Steam-Turbine Power Generation Plant

& Sales Spec. (900U-Utility)
€ Index (U-960 BOILER FEED WATER)

. DA-1961

. P-1963 A/B/C

. P-1965 A/B

. PK-1963-T1

. PK-1964-T1
PK-1963-P1 A/B

1. BOILER FEED WATER Pump Lube Oil Charging

PK-1963-P2 A/B

PK-1964-P1 A/B
PK-1964-P2 A/B
10 E-1961
11. E-1962
12. V-1962

13. P-1962 A/B
2. CONDENSATE RECOVERY 14, E-1963 Puinp [Lilee O Cliergling

15. E-1965
16. V-1965
17. P-1966
18. E-1966

© ® N v A w2



97.5 Mw Steam-Turbine Power Generation Plant

& Sales Spec. (900U-Utility)

Il Detail Spec. U-960 (BOILER FEED WATER)

U-960

- DA-1961

- P-1963 A/B/C

- P-1965 A/B

- PK-1963-T1

- PK-1964-T1

- PK-1963-P1 A/B
- PK-1963-P2 A/B
- PK-1964-P1 A/B
- PK-1964-P2 A/B

DEMI WATERE 52, &
7] & AEXE|sto 0t

O| BOILER FEED WATER

Jlrn i §
od

Raise the temperature of DEMI
WATER and remove it and then
though the chemical treatment to
supply high pressure

BOILER FEED WATER

DA-1961 I

P-1965 A/B

P-1963 A/B/C

PK-1964

- DA-1961 (DEAERATOR)
: SIZE : 4600 mm ID x 15600 mm T/T
DESING P&T : 2.5 bar/FV, 165C / -15.5C

- P-1963 A/B/C (HP BFW PUMP)
1446 m’ x 98 barg / 1700 KW

- P-1965 A/B (LP BFW PUMP)
:49.5 m x 8.8 barg / 30 KW

- PK-1963-T1 (OXYGEN SCAVENGER INJECTION
TANK)

:CAPACITY : 23 m’

SIZE : 1500 mm ID x 1524 mm HT

- PK-1964-T1 (CORROSION INHIBITOR INJECTION
TANK)
: CAPACITY : 1.3 m
SIZE : 1200 mm ID x 1524 mm HT

- PK-1963-P1 A/B (OXYGEN SCAVENGER
INJECTION PUMP-HP)
: CAPACITY : 2 L/hr x 10 barg / 0.4KW
- PK-1963-P2 A/B (OXYGEN SCAVENGER
INJECTION PUMP-LP)
: CAPACITY : 0.17 L/hr x 10 barg / 0.4KW
- PK-1964-P1 A/B (CORROSION INHIBITOR
INJECTION PUMP-HP)
: CAPACITY : 4 L/hr x 10 barg / 0.4KW
- PK-1964-P2 A/B (CORROSION INHIBITOR
INJECTION PUMP-HP)
: CAPACITY :0.54 L/hr x 10 barg / 0.4KW
% Agitator, Pump Lube Oil Charging 2 EHf




& Sales Spec. (900U-Utility)

Il Detail Specification U-960 (CONDENSATE

U-960

- E-1961
- E-1962
- V-1962
- P-1962 A/B
- E-1963
- E-1965
- V-1965
- P-1966
- E-1966

97.5 Mw Steam-Turbine Power Generation Plant

CONDENSATES HZts}
O] DEMI' TANKE 3|23}

= 2H|

Cooling CONDENSATE and
collect it to DEMI' TANK

- E-1961 (BLOWDOWN COOLER)
TEMA TYPE..AEM

DUTY............. 1106 x 1.1 KW
AREA............. 77.95 m2

- E-1962 (FLASH STEAM VENT CONDENSER)
¢ DUTY............ 1106 x 1.1 KW
AREA........... 77.95 m2

- V-1962 (LP CONDENSATE FLASHDRUM)
: SIZE : 3000 mm ID x 8200 mm T/T

- P-1962 A/B (CONDENSATE RECOVRY PUMP)
: CAPACITY : 137 m’/hr x 5.65 barg / 45 KW

- E-1963 (CONDENSATE COOLER)
: TEMA TYPE..AEM

DUTY............. 1095 x 1.1 KW
AREA.............. 461.01 m2
- E-1965 (LP STEAM CONDENSER)
: DUTY...ccee 35239 KW
AREA............. 21679 m2

- V-1965 (CONDENSATE DRUM)
: SIZE : 1600 mm ID x 5000 mm T/T
- P-1966 (CONDENSATE PUMP)
: CAPACITY : 59.2 m’/hr x 3.7 barg / 15 KW
- E-1966 (CONDENSATE TRIM COOLER)
DUTY............ 2079 KW

AREA.............. 92.4 m2
X Agitator, Pump Lube Oil Charging & Elf




97.5 Mw Steam-Turbine Power Generation Plant

& Sales Spec. (900U-Utility)

B Sales Specification Index (PK-1961 Steam Turbine Generator)

1. PK-1961

2. PK-1961-E1 Pump Lube Qil Charging
3. PK-1961-K1

4. PK-1961-T1

5. PK-1961-K2
6
7
8
9

1. Steam Turbine Generator

. PK-1961-P1 A/B
. PK-1961-P2 Pump Lube Oil Charging
. PK-1961-P3 A/B
. PK-1961-T2
10. PK-1961-P4 A/B

2. OIL SYSTEM

10



97.5 Mw Steam-Turbine Power Generation Plant

& Sales Spec. (900U-Utility)

B Detail Specification PK-1961 (Steam Turbine Generator)

PK-1961

- PK-1961
- PK-1961-E1
- PK-1961-K1

1-2(490°C) L &(70 bar)

NN

(==}

1o
njo

Steam Turbine2 0|23}
of QOHXIE &5

o {X|2 ggtsto YA
7|18 3TAA HME S

A AL

—

Generate the high Temp.(490°C)
and high pressure(70 bar) steam,
and then rotate the steam
turbine and produce the electric
power

PK-1961-E1

;

PK-1961-

Generator

Steam
Turbine

- PK-1961 (Steam Turbine Generator)
- ®|=AL :MES(Mitsui Engineering & Shipbuilding)
- Model : CD 30.46
- Continuous Speed : 3,600rpm
- Critical Speed : 1,600rpm
- Voltage : 13,800 V
- Frequency : 60Hz
- Stage : 16 (HP 5Stage, MP 5Stage, LP 6Stage)

- STEAM FLOW......385.3 ton/hr
PRESS.......70 barg
TEMP.......490 °C
POWER....85 MW/hr

-PK-1961-E1(GLAND STEAM CONDENSER)
: DUTY............ 141053 KW
AREA............. 449 m2

- PK-1961-K1 (GLAND CONDENSATE VENT FAN)
: CAPACITY : 9 CMM x 500 mmAq / 3.7 KW

3 0il Unit Lube Oil Charging

11




& Sales Spec. (900U-Utility)

B Detail Specification PK-1961 (Steam Turbine Generator)

PK-1961
(OIL SYSTEM)

- PK-1961-T1
- PK-1961-K2
- PK-1961-P1 A/B
- PK-1961-P2
- PK-1961-P3 A/B
- PK-1961-T2
- PK-1961-P4 A/B

97.5 Mw Steam-Turbine Power Generation Plant

TURBINE OIL supplying
Equipment

PK-1961-

P4 A/B

- PK-1961-t1 (LO TANK)
: CAPACITY : 7570 L

- PK-1961-K2 (LO TANK VENT PAN)
: CAPACITY :: 600 m’/hr x 300 mmAq

- PK-1961-P1 A/B (LO PUMP)
: CAPACITY : 1100 L/min x 4.5 barg

- PK-1961-P2 (EMER' LO PUMP
: CAPACITY : 350 L/min x 1.5 barg

- PK-1961-P3 A/B (JACKING OIL PUMP)
: CAPACITY : 49.2 L/min x 210 barg

- PK-1961-T2 (CO TANK)
: CAPACITY : 7570 L

- PK-1961-P4 A/B (CO PUMP)
: CAPACITY : 40 L/min x 130 barg

X Lube Oil ChargingAEH

12




97.5 Mw Steam-Turbine Power Generation Plant

& Sales Spec. (900U-Utility)

H Specification Index (PK-1965 AIR COOLED CONDENSATE)

UniePi1965) —[Secion [ Conditon ——————Jreman
1. HE-1965
2. PK-1965-T3
1. PK-1965 3. PK-1965-P1 A/B Pump Lube Oil Charging

4. P-1961 A/B/C
5. P-1961 A/B/C

13



& Sales Spec. (900U-Utility)
M Specification PK-1965 (AIR COOLED CONDENSATE)

97.5 Mw Steam-Turbine Power Generation Plant

PK-1965

- HE-1965

- PK-1965-T3

- PK-1965-P1 A/B
- PK-1965-T2

- P-1961 A/B/C

turbine exhaust steam= ACC &

EtstHAM 220 882 2
S5tA 8% A7 TURBINE &S
kA A7 AH|

d

Turbine exhaust steam passing
the ACC to drop down the
temperature and condensate
the volume to improve the
efficiency of turbine

&

J ¥
NI S0 LN T 2
\/

PK-1965-P1
A/B

PK-1965-T3

- HE-1965 (AIR COOLED CONDENSER)
: STEAM FLOW : 300,500 Kg/hr
AIR INNET DBT : 32 °C
STEAM ENTHALPY : 3,316.3 KJ/Kg
DESIGN PRESSURE : FULL VACUUM TO 0.5 barg
HEAT EXCHANGED : 177,175.6 KW
SURFACE : 717,640.5 m2 / 4 TRAIN / 20 CELL
FAN DIAMETER :10,363 mm / 110 RPM / FRP
MOTOR : 440 V/149 KW/1750 RPM x 20 NoS

- PK-1965-T3 (DUCT DRAIN POT)
- PK-1965-P1 A/B (DUCT DRAIN POT PUMP)

- PK-1965-T2 (CONDENSATE TANK)

-P-1961 A/B/C (STEAM TURBINE CONDENSATE
PUMP)
: CAPACITY : 153.3 m’/hr x 3.90 barg / 45KW

X Lube Oil Charging

14




STEAM-TURBINE POWER GENERATION
EQUIPMENT (SALES)
POWER 97.5Mw (97,500kw)

PO-2022-06-00

15



