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A AR 1 !
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—— fafeRA :
3k R : sk
— #AHREKA [ BB
[] e E L
B
i & TR
Wik @
o CRER

1.1 P8 BRI KB

—

= EERT (Takasago Machinery Works) EETZFA 1962 4F > firih H A S &b
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2 EEERAE R REL
2.1 I TIEERE

A SRR A H A MHPS A =1%80E » By TC2F-45 &Y - SRl &\ B4 e
Bt 1 B AR (A B RS (8l / o JBE D  PAAT—{IE e e R R (] 3) -
FE Ry 312. AMW > #EER 3, 600RPM 5 2R 214  JRVE I 2280 AR R 240 0 i
ZHBNZE o GRRERIERIE AR 2)

ESQUAP/ BT T 7 i

Type TC2F-45
Output 312400 kw
Rated Speed 3,600rpm

HP Steam 155.0 barg x 600.0C
IP Steam 34.7 barg x 585.1C
LP Steam 5.0 barg x 252.5C
Exhaust Pressure 50mmHg abs.

HRSG(EEZMIE) 2~ = BRZE 548 g A HP Stop Valve & HP Control Valve #E AJSH#%
ZEBRES o RSN - FIHZOR AR it 2 TE 7 S I BRI Y
PEIEE - Z0N S BRI RR(EDNR » FRE 2m FFEVE IS (CRHD 225 [CI S8 liE = FHEAES -
Bg 2 700 R R BR R R ZR ST S ARG (RSV) e Wi A o 2l (ICV)
AT EREL R

A HE HRSG Z{EEEZXR, » 4538 LP Stop Valve B LP Control Valve & @ FAEEE Bl ERS,
MO 2 Z0RMES > /& ARERSH > (KBRS 1 2 205 RIHEA S BEes - A& 3 -



i . HPSV/HPCV
5 /
T~ RSV/ICV
ST e T LPSVILPCV
(o] (o]
LTI
T I s B JEL
'Rkl H | A
M’ - -
B

3 A E R E R E R
2.2 Rt ET RS

F Y DRE MR B A R TP A BARE T SR e AR - 10U — et = R A Pl
AR > BIVSARASHS ~ Pl 240 R HL e - =22 88 T TC2F BSHRAERE Ry L
Bk B EY 0 &~ TR ST E—IREL - (R R R

(DHIP R (Casing):
= PR E FFR E—EREL - AL TP REIEMI R - AR BARZ AR (D) - BRI
Aaat > AT DURFECE) R AR AR R BE T ~ BB P 2 & (K - (H Cold Condition
Zl Operation Condition > JEFERHEAIAL) 600°C - BESJE%E 150barg) -

(2)HIP Casing Support
HIP Casing HHVU Lug FSFEFLE (Pedestal) I A2 ETE » FEAEBARIY > S48k
AILVE BEE) - ERIRELH R T B AR B Y m] e MR A
HIP Casing r=iBEHI Lug E5447% HP Pedestal | > Lug TN A —HERKHE(Key) » R
il Lug £ Pedestal [ i m H % &) - HP Pedestal E2 HIP Casing fth LA Centering
Beam [&]%E © Pedestal NJjaeA/aME - JBIEZ 5eat @ (EREERTEIEE) - A0 IEE)
FJEHE - & HIP Casing EEAEZVARNT > SBAMHIZ Centering Beam Ed Pedestal [A]25
) -



ZFi Lug ~ Key BEIEASPE 2 i8te » HIRWEEL Lug A9 4Y 0. 2mm 2 fEIfE > DAFIRY
HRHF ZJEE) - ftse HIP Casing 5 Z 780 VE RS R BZARES » RERGLTERE - 202
AR o
(3)Steam Inlet Pipe
= PEREURE S EE 585°C~600°C » REEVETERE U BILIFIREEET) - B
RELFEARE > A EMESETR (Stack Ring) » ULEETE ~ 2ETT - W ARFFRZER
U e
(4HIP Casing S E&%R
1.HP Turbine Inlet Cooling
e BR VSR I 3 R PEVR(EY 3T8°CHREHT S Bl 2 22 P BRI EE R 1R FELE, > ER2E %
724 HIP JREL AR
2. HIP ;K& 22 R.5 41245 (HIP Turbine Cooling Cell)
Cooling Cell ThH * #EGSIZERERT - JREL L ~ TROGRZBEA  NEEEA
AR EAEEDREL - DLRISEOSEL Y - lEl 4

et
Pl
A

Cooling cell

Cooling Air

\ "/

4 HIP JSHLZE R B 24
(5)7 A ER
FRETR H Y R 1R 2 2050 Bl [RD80R > AR A FEhREE - (RFERT Al 70 Fy
Spring Back Type ~ Abradable ACC Type ~ Leaf Type °
Spring Back Type : JREHEE EIA IR » & IR 2R REMR S BRAHROIR G 2 -
Abradable ACC Type : FEhREfi[&fEE] (Active Clearance Control) » [EE7&/5BR
TIBNRERAESEE R - S TRAH MIEE SR T - JREHIPR R EE T I E R S ST
TEZEEEES > YR E PR R 2R BRI ER T E5 1 88/ )\ - EA]IE HIP No.1Dummy ring ~ HIP

5



Inner gland ring ° Z[E 5 °

Before operation During operation
(No di pressure) (High diff. pressure)

Large clearance Minimal clearance

5 Abradable ACC Type JF¥ R Z &
3. Leaf Type : MHI A EA] » FI R 1 Hess A A R A Bl S TP B eIl - (B8 « il
[ EREA > WIS % E R 8 pm > JREIRIPR/INEEREE - Leaf Type EEEH
R SIPR&] » FEFE HIP No. 2 Dummy ring ~ HIP Inner gland ring - & 6 -

MHI Patented
PCT/JP99/03760
Leaf plate
Thickness 70pm

H#‘%g Width 5mm
:

=
Side plate

Ve small a
Gap approx.

Sum

6 Leaf Type [FH R~ =&

(6)LP /5L

LP YK ELAHRAN T « LP NO. 1 PAPREL ~ LP NO. 2 PRVREL ~ LP ANAEL ~ FEEERE A (Rupture
disk) - RHMILEERE AT D BOR I S BETJI& [ - DARR BRI MIL BRI S B E
fEEE -
1.LP Casing Support
HMELES R SR T Ry SO B (BB AV B & SNRL S P EISR SMGT > DASRET 70 ol I i il
/HgTE 4 (BN E - (HEE S (IR R - NELZ RIMLE AT - BREEER - FRiE
FiaE R TAES R R HR L IIEE
LSRRV PN S ML B - R S OB b M MERT AT SO 2 A RV BZAR -
2.LP Casing JFE¥SE=H LR
AR TR~ IR > DUBCD 20BN AT 4 2 $8 8 - H5 260308
EREER FREARA LS - RRUTBRRE 2R - 406E 7 -

6




Asymmetrical
Design

7LP Casing JFRHEFEZH &R
3. TEEEfE A (Rupture disk)

PR B S A o o i EBRSIRRE - 5 I RBR SR i S 15 e /7 - IMRERR
TRINIL 3 W SRR - E(RBR VSR H CIBE ) T 22 30kPa Hif - 5% 188 = &R LM /o
SRR RR - B RIREZ 18 -

4. %% (Cross Over Pipe)

BRSO HE RS IS8 ot 2 (RBR S E 1 - SR E S (R BR A RS < I B ISR
EEIEATZON - 158 Taxat A AREEENE G S - 17 1R E A/ (RBRZE m A 24
R BREE AR - 40lE 8 -

(=]
N
2

1P exhaust

8 RS ECEE
(TOHIP -5
HIP #5772 R FE A [F] & < D0 T 8F FEIM R > %Y 6. 8m > EEZE 21 ton » =i = BR L
{5 F Cr-Co-W-Mo-V-Nb-N-B &<l 5 {EIR{REREAIFER] Cr- Mo-V &<l - =22/3F]
NG REZAE [48000 EOH(Equivalent Operating Hours) =ZE4&ERAy75HE )
TR NDE Al > SHEE S PT ~ NT ~ UT - = A RN E —REZEKE UT
T AR 1855 R EZRERLG UT fflln] LA R IE N ZIHH -



Balance plug holes

Dummy (Balance piston)

5 N RS Iy
>4 ] ]
L

GEN side GOV side

-— —

Length : approx. 6.8 m

Weight : approx. 21 ton

9 HIP &[]

(8). HIP #4794

TEZE SR AR S EE R BRAS & 4 — Bl e D R0 T RS B TR
BT o By T RS il e - RS R BT BRSPS R )
R RE= Y HIP Casing 93%Et# No. 1 & No. 2 Dummy Ring » B PHRSERER
(I BB - B TR DA E T 2 T B TR i S - i
TR YRR Bl e 1 R L » S R 58 i et (A 2 R o
TP AR S22 R ) S R A -
(9)LP -+
(B JBE S M -S FH S84 SN & S (N1 -Cr-Mo-V Al loy) SR 0 T AR, » B il = -
£4910. Im > EE%2 68 ton -

Balance plug holes

Length : approx. 10.1 m

Weight : approx. 68 ton

10 LP ##-r[&
(BRI T I T 5 Tt > BB e/ - TR B IR IR TR
HRIFZH > R BAEEER ~ AR ER ~ K - —Repl 2 S BRI R 2 VR EIPRR
BELRR AT LU D 2805 2 55 3880 BB - DASERRF SRR -
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(108K
TC2F A A%AE A 4 4HAhSHR AR R 1 4HHE T MlR S s - -
1. BhSH R
S S i K s P AR 2 B Lol R B AR TR TS M AR By BR TR B S 450 22 I BRI THIAH
W6 o SELRRGRTE DA AR B il R Ay A B CEL OO BRI © ElR 7y By b~ TRE>
FRARPALE DUEN SR - SRR AL R B Y - AR B85 - fESEE T DL 174
Ly o
2. HESydR
FEIE iR Ry B BRI > BE B TR A TR o M R BE L o O A AR
IR (Col lar ) Kol (e 3k SRR HE ST lR b - 7R ElRER 7 W 3 A HE S TR I -
(1D¥rdhes
HIP #8581 LP 81 2 Bk b 525 B B i — G s e Y - DA E] s A T PR iR
(Spacer Ring) - DIFARIEN » B AUARIDURIERES
LP DA% (R Moeih e A T B —RG e - g SRR AN R 2 Mielic & - AR 2 FEIRR
HR|E| b e o BV EAEE S
AN E 2 O ERE - ML o i AR - iR
(1218 B A 8 o
DAL = R DUEEEZR(3. 6 rpm) FY BT~ - B (RO & B2 AR 20
B Etad S - A F R e Vet Z fEEh ik -
e E AR O B —(EBREN S 2 K — SRR e - B AET T R
EENEEE) - W BEEE S (engage) - JBIIZRES > 18 23R H B EE (disengage )
G o JER R EFSE A o EiER Leaf Type MREMRIEEE -



|
281 VE | WD

[
LiveR
B SERSRGED

POSITIEH

.

_BICE s TED TURKING GEAR NS3EHML Y

(13)73 %A

U SR DD RE B R 8 R T Y BNRE S R AE - T2 7 S B (U
M — R 7R P BNBE R AR RE HI T

VIR R Aoy Ry - — R E AR b AR 2O RE TR T T RENE R
(rotating blade) ; —THEZEEHIR LIMEHERTELA - IHEER A &F) - i
AT > RPERIZOUREIEAL - T RAEEER (stationary blade) - FHEF BB
BIR b RN EER L ERETARE R - R AR E T ZAEREAER
BER O RER BIRAERE R o DU 2R Z SRRk -

Rotating
Blade

12 FHENEE R e

=l

TC2F AUSI%EER -

HIP Rotor

Blade design
%@% - F3D (Fully 3 Dimensional)

* ISB (Integral Shroud Blade )

Stage Blade
LP Rotor T
Number ype structure

HP turbine 14 Reaction IsB
IP turbine 9 Reaction 1SB
LP turbine 4 x 2 Reaction ISB

13 JRimt# TC2F RUAIEE R

10



1. SEAMER 14 4(E)={ZER > ISB Structure) °

HP blade rinjg T
E—— HIP casing

14 Reaction stages
Stationary blade

Rotating blade

14 Stk e B SR E R
2. HRHERSRMEEER O (R EN=(EER » ISB Structure) °

| 9 Reaction stages
HIP casing

IP blade ring

Rotating blade Stationary blade

15 7w BRI A

3. (RERSMEEER 4x2 SRR EH=(EEF > ISB Structure) °

Flow guide | 4 Reaction stages x double flow
Last blade
Stationary blade Rotating blade

16 7w (B SR R

11



4. MHI g%t E=(% R (Fully 3 Dimensional)

HEEE R BT R E R 2OV TT AR E) > AR e B RR R U
=R 3D B 2%at (Twisted & Bowed) » (7575 20 M e BB i R4 Kl N
AR R - A 1T -

Decreasing secondag{“j,g&s

Conventional Al
design ‘ _
{Paralle! sid

led)

PPPPPPP

F3D

(Fully 3 @[j Ve
Dimensional L
({Twisted )

design blade)

17 Rt B B s

Integral Shroud Blade (ISB) Structure &5 -
LEEF RIGEAR (Shroud ) —ReBUE IR > AT B A N Z e o
2 SEINANEE S IR AT > IR (R 2 Damping (H
3ANAPATEE 7 AT IAS - &0 R 2 I A A Z PR B R
4. B —gft o BCHATRE A2 2 SR TR -
5. RIS T S BRI B s > SRR AnE SINETE
6. AlE Rt R B A A IR Eh 2 PR

eI EATE R AR BB - PTRIRGERIEE A I ~ 2eiRide - 7= 2Ry
HEOTIER > BB R e el - e GRS - EARRAREEST -
RER %R Ee Bl 7 3T (ISB Structure)

R SIENEE 7 AT R R A R (snubber) » FEC & —Ae I 2 38R Rt
LIZIER > KiRdeEiREER SR - 41E 18 -

12



Integral

Shroud
Lashing Wire
Snubber
Straight
Curved Side-entry Side-entry

Conventional ISB

18 (RERSMEEER ISB &%at

GRS BRI EE R Rimfsgtiaat - IBIBR foRRIBARIaR R » TR
ISB Type 1& K Ryrie W&l 19
& ESTE R DEkasat » BB EREE R 2R MRRR  TAEMAI/KERER - Fy T ##E1%
BEEER 6k - K Stellite &<e[6k A AR SFRARGTET L-0/L-1 # R Ri -

Integral Shroud

Conventional |SB
Group Blade

Larger damping by the contact Reduction
at the shrouds and snubbers

in Vibration Stress

19 Steam Turbine Last Blade 2%z [&]
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2.3 Z it R

THRE * PEGDAMEHVRE - Bl -

SERFES S FH T L HP Stop Valve Bz HP Control Valve #E A S S BRES « 155 Himik
A > FIFZOR BRI i 2 BE R PRI RFEAAEIEEE i isaE - 22050 = R
EERRRAEIh% - B2 UmFEVE S (CRE)E (DI S~ BB -
#2720 Ry BRZ0R - T BRZER &AW LA EARABT R (RSV) KW o i+l
(ICV)EEN AP BRELAF L -

K H HRSG ZfEEAZE)S, » 4538 1P Stop Valve B LP Control Valve 1% » FAEE Bl R
AR O RBRZOVES - AR E AREDSH (MBI O 2 2058 A% ks - 10
20 °

szl O | HPSV/HPCV
O- Jedll=
L g:j m] ,‘
1 T T =§| W
L L
~—_ RSV/ICV
T
o - T LpsVILPCV
o o g
L By g1 118 TTTITT LTI =
' T T i3 T ) NS
L ST ) il B = P
e ! e
o

20 ER e LI

|| size(in) x Qty. Application

HPSV $228.6 x 2 Plug type Modulating
HPCV ©216.0 x 2 Plug type Modulating
RSV ©463.6 x 2 Swing type On-off
ICV ¢431.8 x 2 Plug type Modulating

LPSV @457.2 x 1 Butterfly type On-off
LPCV ©457.2 x1 Butterfly type Modulating

21 TC2F BA#%- ER TR

14



(.= EARFERRES ( HP Stop Valve )
HPSV FH -] K B RE (Pilot Valve)4HRK » SR IEE(GIAR I H EERE) - T RE B2
RV > IR EERNEE) > HAih A (Pilot Valve) (£ ERIBENEE) -
HPSV 18> R BRI HEM T 2 ik AR M By Stellite  FAMAHALENN - HHE% Pilot
Valve ZEHIZESTE © H 140 8 E R 240 AR IR > HPCV BN 2RI E A
= B S  28 50 = HPSV 22 Pilot Valve #254l] » & Pilot Valve 25l > 28577 &
R (o 6 T 2 2

BT S AE (% - HPSV 81 HPCV A h i » [hAF - HPSV 258 - 1MimBE
MR BRI HPCV #2561 - {5805 > HPSV BEEF - (21 HHA305 TS IS HE - 40
22

22 B BRFES-HPSV/HPCV FE R Z lE

Q). =Bz ( HP Control Valve )

HPCV AT ZE > AW SR A —E 4R - H H3EA5(8)
7 0 DUBARESRE -

HPCV J2& LR BRIk 2 BR GRS - #& H 78 S5 R IRHES - & BRI AR BT
AMIZE » FEF2E B T R = B A o 2 R REE VIR » S SR AY BE (RS R R A%
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HEAGLE -
(3).FF#ABHE] ( Reheat Stop Valves )

RSV Ffg RA=BABN T2 i BBl o 23RS Ry RSV FEIRE R Bk it
] RSV By 2B/ i 2 BRERR -

A S E IR R A E AR - RSV BN 2FE - AR ZR
B ICV N2 Pilot Valve 25 » & Pilot Valve 2Bl 2 2875 B CAE S IR S
HEEER o B R B A E R 0 RSV 2F - R EAEURE AR ICV £
il o

RSV Ry R 2458 Y — » B # A E S 2R G - PR ATERIFTRE - RSV R
AR L R o BRS S ERBR S 2 2505 - [T IR ICV A FE » 2RE AR 2 2%
PG RS T B S RBR S (AR TR o G 23 -

23 FERZES-RSV/CV FEf R E

(4) [ ( Intercept Valves )
ICV iz RSV Y T HAN - F A ZE =0 » Y ERENEE — P H 2 N > i
P R BEERERE - ICV SRR EE N AR L > B RESE RN L - ICV HOZRE

16



ZHERSHESE -

& ICV BB » ICV NESERIRL & NREMIZEERTE(E Retainer I FREIFAIAGIRL -
YRR 2 B EH R B E AR R 1

& TR - NFE Retainer FFHTRERIRE 2 N4 > B 12038 HIEAR IR -
Fs > IR Retainer [ 772 BIFERABR A 2 2R 7R R BEUE HEBAS B R -

(5) 1EBEREERTRE (LP Stop Valves) &{EEEZAI (LP Control Valves)

ERJER S 2575 — 18 R TR 78 o AR BRI » EH R Bl A R e R A e B P - A
FRR A ISR B TR - 2 M D 240 8 IR LPSV B2 Bfi & - LPCV
AIENRRAMLE - SR E T EM% - LPSV (RIMRRF2H - MIRESHAES
JREAIH LPCV #2554 - 40E 24 -

— — - = End cover
I'l | == e 'E; ¢ it
| L], ™ COVe gaski
A Ll l AONE 1 N e
| steam i
% outlet \.::‘\ Sha ring
g 23 - " Stub bush
« B
> —
i

LP SV actuator  LP CV actuator

] ’ e

1™~ Main Bush

H‘“ Packing bush

~~Shatkey

24 R R ER RE R 2 R e

2.4 Fintsie s RE

SRR (R LBy Ry AT R T

(DTRPGERE - TRV H B 458 ~ fmd i E e ie h e i i iR ac st -
QERERE - PRI F I EEEE TR SR -

MHI {8448 EG o7 Bl S HE HIP J3A% ~ LP SR /R RAE R &5 oy HyER G E18IE
PERITEOE MY - ARFN P2 -
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HIP JSH&HER 7« R 3 B3RS

7% 3 Rtk HP 4B vz

No Location

Predicted aged deterioration

1 | Rotating blades

Erosion or cracking of blade profile,
Deposit of oxide scale

HIP casing horizontal joint

Steam leakage due to erosion

HIP casing internal surface

Cracking

Nut seating surface of casing

Cracking or deformation, Seizing

4 .
or blade ring
5 | Sealfins Cracking, deformation, and Rubbing
6 | Stack ring Sticking
7 | Journal bearing Worn out of Babbitt metal
8 | Sealrings Sticking due to deposit of oxide scale
9 | Bearing pedestal oil seal fins Carbonized of oil, Deposited foreign object
10 | Bearing Pedestal Scratch
= VAN hva
4 7 Emt LP EEEAI Y15
No Location Predicted aged deterioration
1 L-0 rotating blades Erosion
2 LP casing horizontal joint Steam leakage due to erosion
3 Special stationary blades welded portion Lack of stationary blade due to erosion
4 Nut seating surface of casing or blade ring Cracking of casing or blade ring
5 Seal fins Cracking, deformation, and rubbing
6 Flow guide Lack of material due to erosion
7 Quter Gland Erosion of joint surface
8 Expansion joint of cross over pipe Damage of expansion joint
9 LP-end rotating blades, side locking piece Erosion at welding portion of side locking piece
10 Expansion joint between LP casing and Cracking due to steam higher temperature
condenser
11 Journal bearing Worn out of Babbitt metal
12 | Casing rib welded portion Deformation of casing due to cracking and lack of rib
SEEA N=31s
5 Atk E R YRR
No Location Predicted aged deterioration
1 | Stem Deformation, stick
2 | Bonnet Damage of female screw

3 | Valve Seat Crack

4 | Pilot Valve

Crack, Erosion

5 | Body Crack

6 | Main Valve

Erosion, crack of valve seat portion

7 | Bushing

(I)Crack of contact portion of bushing
(2Clearance decreasing due to thermal deformation and oxide scale

=N E4EE

(Overhaul Maintenance ) » {i4EERYEERRANE ~ FFEAE > 747 A
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THPRE ¢ AR 6
1. FEKRE (Major Overhaul) » £J6 F—XK -
HEHAEE: B - REERHERE ~ F030E (Main valves) ~ JEEHZ&T (Lube oil sys-
tems) ~ HELHFTAEIERIRES..
2. REKRE (Minor Overhaul) > &3 F— -
THHAEE: ¥/ (Main valves) ~ B/EH %8 (Lube oil systems )
3. S A (Simplified Overhaul) » 47 1.5 FF—2 «
HEES - PEEE - s NER R -
6 EmRLEE H YR

Intervals of a periodical inspection

Periodical Inspection st nd rd th
Schedule 1 2 3 4
Gas Turbine
C T C M

Periodical Inspection

Steam Turbine

Periodical Inspection SMp. Min. Smp. Maj.

Preventive inspection is always required.

f >

“‘Smp.”: Simplified Inspection, “Min.”. Minor Inspection, "Maj.”: Major Inspection

=%\ H] Steam Turbine K(E4EE T HHUAT Gas Turbine 4EFERFIE » W NEFRAT/R »
=38 Gas Turbine joiF4EEHFE(C © Combustor 5 T @ Turbine ; M : Major Overhaul)
STRVETR S - KE - FERELEERM -

2.5 PR BRI RS

B 2RO ARG EZH AT F 4% 406K - Main steam system ~ Gland seal
steam system~Main valve stem leak system~Drain piping system-:Other systeme
(1) Main steam system B] 47 5 HP Steam Line(5FBRZE R E 4%) ~ Cold Reheat Line(V4 Ui 21
E4R) ~ IP Steam Line(FFEEZERE4R) ~ LP Steam Line((RERZE/RE4R) ©

19



(2) Gland seal steam system
FREEITI
BTSN RSB IR B RSRBE I » 75 1E A 2 28 e e i ) D800
CEVHENERZORBR TN R SRR - B IESMIRZE R AR
R B EEIRRE
BRI R I SR - o - SRR R T S R » R
FHE 25% » HEBAE RHACTR YR A T VR R(CRHD) » 4CE CRH 2 ASHIZE T 9%
17 30KPa - BB - WREHZASHE R - S RENIT S TR, 25 KPag B - WIS
HRHRFFRERL o EBRTIARNS 35 kPag I » H{E /% htes < EHIIRT GHEIRL - R 28R Z1&
e 2R © 4TI 25
& BT A RI(EES % (Chamber) » S EAHICAHD & X-chamber » {EEAHICHMED
Fy Y-chamber - fESKEKEE - & ~ b~ (REEZISBEZT R R Z0TR ML - MR
/HE X—chamber R [E7RELAYHED » K2 Y-chamber » it Y-chamber BSMNTZERIR &1% - 1%
HASRIARI S Btds - ARG IESMIZE SEaE DS -

Vacuum  Approx.30kPa Slight Vac. Atmosphere

| Turbine inside 1 1 l l

Glandsealrings— [ T | x| T |y [ ] -LP gland
N 5 |HIP gland
I (at no or low load)
Gland seal steam

Gland condenser

B

25 R 7R R EERGIRE R E

e R B AR EEARE
ETRESEETTZE 70%~80%HF > HE ~ BRI EAE R X-chamber 2 BT AR
FEEAZRITBE > HZEUA A Ry X-chamber 7 [F8 F 26488 (Gland Steam Header) © It

R > (RERHIZEI R A ST A o 4110 26 -
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High Press. Approx.30kPa Slight Vac. Atmosphere

(Y W |
=N
f'u_'ULg-

Gland seal steam 4—, l

Gland condenser

LP GLAND HIP GLAND
i v TURBINE TURBINE (MmN

. K —— i
gl <~ gl Ll

GLAND STEAM MIST DESUPER GLAND
CONDENSER | SEPARATOR  HEATER CONDENSER
b 1 —
% L1
b GLAND STEAM @
TEMPERATURE o ! :
CONTROL GLAND STEAM HEADER | | '
AUXILIARY STEAM
i REGULATOR VALVE
SPRAY | o FROM AUXILIARY
WATER | STEAM HEADER
SPILLOVER STEAM
REGULATOR VALVE )

TO CONDENSER

. i i REGULATOR VALVE
( * ) Prevent possible distortion of the

LP gland casings and damage to the turbine rotor. >3 TO CONDENSER

[ 26 RS R EE RN R E

(3) Main valve stem leak system
Ry R 2 AR - B = EEREERREI(HPS V) / = BRZERIRE (HPCV) K 24
EERSV) /T EZERIREACY) Z [ £ S e AR E - mBEAPIRZOAEZRR)
% CRH EES - (RERAMURZIGRIRZERR &) B A B 2002 Sds - WEl 27 -
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Valve stem

LP steam leak -l l
Cold reheat steam line HP steam leak -T I

ST flash pipe T I

f- Main steam flow

27 R R P s MR B 28R R T

(4) Drain piping system

KBRS R4 T2 Ry FRRPR/KE RS ~ O R/KERS ~ REDSKER -

MK REHRAERE © & ST load < 15% > JH/KEIBARL » ST load > 20% > JH/KRERARA -
& ST shut-down S - 7SR EIR/KRG B BEERL - 50 /K o0 E AVSHEIAED -

FERRAHACENAERE T BEERTHENR - B N 2 ARsE /KPR - Hon] oy Ry Ebey - —&
HEA L &R » 55— BB RIEE AP ERE (ST Flash Pipe) - 4 28 -
i IR TR > SO R R KE B R 22 % Btas » DAL EEK « T EH
BRI > A Rtas 22 AR Z AT > Z0VERSASCETTTREN(Warm up) > 5
I HIAE R E B THEEBAZ P R A 2 8K R PR -

Gland condenser

> HP stem leak is composed of only steam.
» LP stem leak is composed of steam & air.

T
> to ST flash pipe

i i
Lo -0 R —— > to condenser

28 IR R i K B [
(5)Other system

| fRER S S I8 7K (LP Turbine Exhaust Spray)
FTRVGEE R B2 - FIH LR &FE /KL AIHERZEM o RASEEIERERT - 17 2
HEZEEE - FEOSERAL  RESIERTA1EY) - IR R H20R0ER
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RBREE B8R 2 BRI 34 10 > LP Turbine HHCUREBIER 1398 7 > RIMEEEGT
Mg/ S o (BRS040 29

MEKORERE ¢ EIREEARY T0CHy - BREUE /KRR - (KRB IRPEmba1anE
K IRE/NR 60CHRHZE LR » EVREAN 80CRIGHEHAESL - FRERE L2

120°C R FEBAR -

\Li from IP Exhaust

LP Exhaust Steam Temperature Setting

=< 60°C Spray OFF
= 70°C Spray ON
= 80°C Alarm LP Turbine

= 120°C Trip(manual)

Spray water —

20 {EBR VAP E i e 7K

2. ELZEMHFER (Vacuum Breaker Valve)

HZEBIRRLIA -

(D7RMEIEIR - FTBHERE LU 2 BEss NN BE ST -

(2)75 R TE A2 (IRRE » FTBALRE » AIBES L BEes NAVEZE - HEFEE LT - 245
FOTSARIBER -

AR EREERE R 10%5F > A ] PARE IR - LB R EER -
RTECREZE IR RN R - HRE ARG ROKERIE - DIERZE RA ERE 2 5t
a5/ o RVKEPK B FBIARI0 > T3 i /KB KR AzER - niE 30 ~ (& 31 -
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e

Vacuum

Breaker valve
' i Over Flow
LP Turbine | T
DJ Seal water
30 2R R EE
l Seal water
Water
Level |
Gage Atmosphere
| |
1?
AN :
. % " .
Valve Seal
j \ Over Flow

Water

to Condenser <—l

31 HZEHHRR K R
3 B IRIEH SR

PEH SR B 280 ] 73 Ry WAl 7 ¢ BB £%6( Lubrication 0il System) ~ $2iH
Z4t(Control 0il System) °
(1)EE R £%( Lubrication 0il System)4HpR4IT :
1. fR kR - 18 H R
2. FRAETHAHZE 24 (JOP System)
RV 24 £ D RE Rt 70 e AR DR 4GP R - M o S R AP 422 AR ZT
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218 o FOBEVEHEFOHME - FIFHTHZFE Main lube 0il Pump A/B)EG ST XK
R (EOP)ZR it - SRR & S 2 Al e 1% 25 22 25 iR S 1 R i 2GR0
TR TR A E R A

FHZE (Main Oil Pump ) 285 & AC Power » 355 AIB e > & —6 THFE EHE
B 55— Hll B Standby 1E R+ B520HZE ( Emergency Oil Pump ) HEEJF £ DC
Power » HREFTAE AC BIFHART - HIF F IR RHRAERE - a[geE o E IR

 NIbE AC BIRSEFERS - {7 DC &IE 2 BaolZE alfefRa s < ikiR - &
IR -

/2% COil Cooler) DA * & ZEHRREIE A mIdlR - S RSBl AR RN B
FrEEA: 2 FEEL » IRIME R Bl i i g O R B AT DUE BRI (A
R Z AR EOH 2alss LR EOHDR - Zoaldat s 2 Rl &% - PREEE 1 H - 5
| HFEH » EREER U E S | R R854 -

EE AR ESS (Lube Oil Filterr) THA + Ky o B MG NEE R SO - K
I E R R 2 1 - FREEES LR - RS EE
SRR PEEE 1 55 1 HEH » BiRESREEEGERIBER - a[ YR
55 1 s 2R A GUETHRE TIE - W& 32 -

To Bearings & Turning gear

To JOP

6 ST Lube Oil
||| g Accumulators

EOP MOP A MOP B

, ST Lube
Qil Filter
ST Lube
oil - Oil Cooler
Purification
System [ |
ST Oil Reservoir

32 SV H &S lE
(2) $EHHZ%E(Control 0il System)&HRAN T -
1. EHC #22#5H 2475 (EH Control 0il System)

2. FMRET B 2%t (Energency Trip 0il System)

25



3. HRUE# (Drain 0il Line)

1. EHC $2HH £:4% (B Control 0il System) :

PR R e E S~ T (KBRS S BUHE ACHERET - &€ Servo-Valve
PEHHERSES) - HPSV ~ HPCV ~ ICV ~ LPCV 255 [ =T F i Al = B Y 26 B ARk P2l 0
FIBANE » HAZERDHERAR B i A (S R 4SO a5 il {2 2 {1 Ak F A1 FH s Ak e g BT FEE A2 e
BERVIN < i IBESRATAUIN » ARAEFI FIRMAYGARE » 1 TR B R BEEh IS 2 B 2K
JRRI B K B A PEhDi R 2 = BRH (EH 011) -

RSV ~ LPSV AR F Ry 42 Bd BRI - FIFIFESPHZE 2 = Bd (BH 0i1) KBl
MR AT B IRRENT - GEERAR - M e 2L HYZR SRR AR ~ (RBRVSHE - A R -
WfE] 33 -

I
2 Accumulators Servo i 6 Actuators
valve i

|
Cylnpder

ST control oil ST control oil !
Relief valve Fuller's earth filter  packup filter

- ",
15 1) T L

From solenoid

!

<

ST control oil 0 ail i
EH drain oil line
supply filter EJ\H block FJ ‘ |
O < ]
= T4 ST control oil
) ;/ )}( . L o 9\ EH oil cooler
ST control oill@« @] EH oil tank | o LEJ b
pump ? ? 1 ST control oil
et polishing pump

/ |

| | [ Polishing line |

33 ST 2/ Zna5c el

2.7 B Sk %2t (Emergency Trip Oil System) :

PRMAR BRI N A ST Trip Solenoid Block » & B (S5 L - BHiRE
B#4R4(ST Trip Solenoid )&% - JEZERIRIBHREL ©  Emergency Trip Oil Line B
BE iR RIS EIRARA T AR (ST Trip) - %0 34 -
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Trip Valve

e & 6 6 6 ®
Instrument Panel ST Trip Solenoid Y % ¥ ;
T Block\
X X )

EH control oil line

Emergency trip oil line ",_:ﬁé7 | ¢ : _____ E - @% I
:4): I; ;‘E‘. !
e e '
< ! I
Drain oil line . '
I

34 FRHAkAG el P2 AR P2 AR A4

3.1 REm PR as I Z R IThRE

SEEZEETE HRSG 5|4 » &H HP Stop valve(HPSV(RH)/HPSV(LH)) & HP Control
valve(HPCV(RH)/HPCV(LID) ) # A 27wt = BREL (F Ui Rmii e BB (FIh{& 2 280 A
HRSG = thER7%548 FHReheat stop valve(RSV(RH)/ RSV(LH)) K Intercept control
valve(ICV(RH)/ICV(LH)) #EA RS ERtEPERELE T - (& Umt P BREL D% 2 2%
B HRSG ZARRZLFOR & 1% » FF4&CH LP Stop valve(LPSV) Kz LP Control
valve(LPCV)#E A £/ im R (REREZEL) - 401El 35 A

LPSV :>E<]_§2 LPCV

LP

di
IP(LH) RSY D-Q—& 1Y
|
RSV 1 F é[}lcv
IP(RH) P

Hpsv.. . Hpev
DD

HP(LH)
HP(RH) HPSVDEQ_‘DQ HPCV N

35 FRumiAsZER R S RS ]
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PRSI B (RAEROIAS SRR - 1 7 -

T I REmRTERITIRE
Thee HH
1 e | 1 B 2e] (Speed up control)

2 B J7#2E% (Pressure control) (5 @J4AEE JIEAER (Initial

pressure regulator, IPR))

PRi&
DAz

FEHIZHRE
Ul RE S ATE 36 A o

36 A B
FERTGEEENES DRSSl HPSV 25 » FEHEREE SRE RIS
HIEE SRR esa E NIRRT - SR BINERE 9t 0 B2 ERg 5
{EAHME -
HEEY E (B (Speed target)
F A 3 FE AR E AR E N B RIE AN B TIFh s -
Orpm : BHEARTAR
400rpm : B EEZASE (Rub check) 2500 rpm @ #Z (Heat soak)

28



3600 rpm : ZEEHEH

IR E(E (Acceleration rate)

ZETHESS T A ERR ARV E N BN IE N B TAFuE e -

90rpm/min : K2R3

180rpm/min : [H7E

360rpm/min : FEAEHAR

P2

FHTATZE IR IR 5 e 2 e B P Ui (R (B9 2

HPSV {7 EAHE S 2] -

R TT (Program go) B2 &% (Program hold)#E{FE

EECE R SRS o VR EBEIREE) - BEEFERCE HIR 0 iniE
HEERATRUEE » U IR - EE A B DURERIE AN B TIFuhd iz
T Hold” 8 - R/ Slmtkis BT E AT 2R{E - A& AR (R B TAFuE 9% 1 76o i
% - 44ENE -

FEF1#% i (Pressure control)

Aumt g hn#Ek(Initial load)f% » #% NHP/IP BAJJ#2ERIsE "IN » RFHP/IP - Pl
A ZHPCV/ICV 2=t » BEBHP/ 1P R E S E T iy N BIE - B mtEi
#§% - RIEHEE N > HP/IP 25 B J{EGECE R BIREETIE HHPCY/ ICV #ZEHiRd
AN NG

EHPCV/ICY &g HP/IP BED#EhIE=1% - nREHEE A B A B fEuh
F NLP R IPZERISE” INY > RELP BRJHZERIIE = AZELPCY 2 « B0 lmt iz -
RIEFEEET - LP BRASH{E—GCERNE R I{E B LPCV R 25k
RE - ILHh - HP/IP/LP BEH2EES I RIE AN B TIFuh s e e F -

WIAERE S7EAER (Initial pressure regulator, IPR)

HP Z&/SUBR T RS s iR B AT R BRI E (B » ZATTANSRHP 20 BR ST S8 AR EHY
N BERAITE T AV o Ryl bR 5254 > KA PR 2P IEHP ZERER T
RN > LIRSS lmi - & PR EUHEIHP  Z20BR S PRI (RAS - SRAPANPCY —
HENP ZIRBEIEE
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3.2 St E BhtEEh

YRl E #h#t#E) (Automatic turbine start-up, ATS)
Rt B B EIE 0T 4 R 6 P BRA0E 37 P

1#3 A (Synchronization/Initial ﬁ%ﬁLoad

/7 100%

Sgspeed) =HEEEE)

3600rpm

2500rpm |-

400rpm

e

R HigfBker3

e

: ke time
HEHHETR ee1 NEeRigTEier2

3T Rt H Bl E D B
FEENRTAE R
VRIS HER O © (1)Super Heater+56°C < HP/IP Steam Temp < 430°C-56°C <
HP/IP Steam Temp Mismatch <170°C (2) Z&/5#E S TR (GT/HRSG side) (3)/5 Akzs
HZEFET(4) ST FEE) st
S AR e (Rub check)
ATS #EEhHETRLEELE  BEREE E4A00rpm » 7% : 360rpm » HPCV/RSV 2[4 » HPSV/ICV
1B - EEECR350rpm B > FgARub check - HPSV/ HPCV/ICV EEEA » ATS #E)H
ErEESE R (Rub check 52RK) © HPSV/ HPCV /ICV BAEL
IZERuUb check 5ER1%  H4HFHLG LUR=2360rmp fii2E - B £2500rpm -

EEAREE2500rpm - FEmEERALG VR (Heat soak) - Heat soak BRI itk = R < Ja i
FEIRTE
E#UZ(Heat soak)5E Rk (% » RlimiRFRAAEE2 TR - iz F5360rpm/min -
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B ZEREEEH3600rpm SEEEE2 I -
JUERIRSERRES 2 INEEAR - BRGE TR A (Valve transfer) » EEEASERR ATS
TETRL2 SERK - AEl 38 For o

w4 i

22 Valve Transfer Gk

LB A Bt 5y
HPCV : 4 ! HPSV @ £=f

HPCV Open

HPCV Open Biasiig K1E

Bias#E 2

HPCVE ]

>

38 i (Valve transfer)

ATS BP-3 {64 Ey - EATS BP-2 585 » seE 7] % (Generator control panel,
GCP) #EfE Ryl (remote) » EEEAFHTEE:  (Voltage regulation )FZEHIEHTE HENXA
Z2GCP -
BATS PRERPPHEZLT - Rt 5 fHASS(Auto synchronization system)$Zeddl »
502G BNt st A [FEIT (IR - PIn B sERIBEEI0 BE5 % HEMN - IRt =
#HIEH% (Initial load warming)BFfE 4152 8 Fiw ©

72 8 ARimt e A #EkE# (Initial Load Warming)HFH

WA E R (initial load warming)

21T (Cold Mode) 15 min
A5 ={(Warm Mode) 15-0 min
B fH = (Hot Mode) 0 min

e & ERE%5E R % (HPCV/ICV Press. control IN, LPCV/Press.
control IN) » ATS BP-3 5gjik » ATS 52K » Z&fERRATS H1E -
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3.3 /Rt E EhE T

Sl E BER R o R4 PER - R 9 AR -
9 iR E EhETD B

Step-0 Rt (FHDCDAS #117)
Step-1 LP f2=RBAPA e <
Step-2 HP/IP F2=(RAPA e <
Step-3 ST Beiidn<
Step-0 :
FEHRUVGTG &# HRSG 783 &E » [RKSTG 2 & -
Step-1:

2813252 DCDAS i< (LP F2=URARA(LP Program close)), JSHmifLPCV
TRHITE P AR B 2R BH A

Step-2 :

HERLLPCV 5E2RHEA% > 22 DCDAS < (HP/IP 2= EEEA(HP Program close)) » /5
TEHPCV JZIPCV A R #R A<BHEA

Step-3 -

it HPCV/ICVILPCV BRI H STG Sl Mk 5% (e H3K) - DCDAS
ST Trip fr 2 ZESTIP(ST Interlock panel) S BLEL » /XERHEBHIR 1% - STG 7%
PR E DA DR H, 38 VJET52G

3.4 2 EH D) - ERAK

2 HEtE)FE#(Automatic plant start-up & shut-down system, APS){&RZZZ
MHPS B4 2RO E R T - ST 2R E BB =% BFE R ER%(Gas turbine, GT)-
ZA[E U 0% (Heat recovery steam generator, HRSG) K25 w4 (Steam turbine, ST)
TESR B R AT JHE A B R 2 R Rt RN E R BE ST - APS
Al FAR AN B TAFEIE - APS fROteRiE “Efs - DIt e RUEERETsG
SYFTOR » WAR L A - B BE PHRIBI3E - APS EEHEEIE S I LE 39
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B » HEAH A PEREENIF A2 4NIE 40 Ao -

APS ON / OFF BREAK POINT (UNIT START : ST COLD / WARM)
= |

1t 6T/MRSE || 1s¢ 67/HRSS
PREPARATON v;mgmu i | oo || stswRr [ st sweiRonze
APS CONTROL MODE SELECT |

L
FULL Stul
GT SELECT 20 GT/HRSG [l 20d GTARSG | 2nd 6T
O 67/ OFF. | [ONE &7 PS oo PREPARATION || START i SYNCHRONIZE
p— ———
| Heder o2 6T ||

BREAK POINT (UNIT START : ST HOT)

GT SFC SELECT o ) il CL stsmar || stseeen e [ cpolh
o sere R | e | ot e
SFC-1 SFC-1
SFC-2 SFC-2

BREAK POINT (ADDI TIONAL GT S IART)

START MODE SELECT
i AUX. AUTO. smion || Woar (| swoffouz

ST START MODE

!w Hmu”m‘

VACUUM MODE

Wik || witRx
RUB CHECK MODE
(o ][ ]
30 el HENELIZ (APS)RLHE B2 &
FULL BLOCK START-UP MODE SELECT (COLD)
ST ST ST
PREPARATION START J SPEED UPJ SYNCHRO J
BP BP. BP BP
| 1st GTHRSG 15t GT/HRSG 1st GT/HRSG
PREPARATION START SYNCHRQ [
BP EP BP
2nd GT/HRSG | 2nd GT/HRSG | 2nd GT/HRSG
| PREPARATION START SYNCHRO
BP BP BP
GT1/GT2
LOAD GT1 GT2 ST ST

[

TIME

40 P AP ENEH AR
APS FZETIH

APS HHE{E P ETEE (Break point, BP)4HRY » FEfit —{E#/ERE=
2 HBER (Full auto mode)

BB Full Auto” - iR 5 BEEIEUEIIL R (EBP Akl H
BP - S A B /AT AER(E -
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FH #hiFE = (Semi auto mode)
EEESemi  Auto”lf > £ HEEHEUSHIE R HEE  BP & BP SERLA
KL\ SRR 0 JTRERAT N —(#BP -
ISR ST iz it 2 1A Z((Cold mode)ii Z &0k fuaFEERE Full Auto 12> [RUR
PRZHI A AEUEEE) | A TRl EE g Az 0l (Rub check) -
APS #EE)
APS LB (Start-up) Z FZE HI ] AR R Eh 5 = (Normal start mode) Jz B4 MEE B =
(Additional start mode) —fefEi =, o
FEAEEEENFE T (Normal start mode)
FEAEFEE) #5 2 (Normal start mode){s FHF% £50—2 on 1 5,0—1 on 15k ‘Eeifefita
ZEB(Full block) k2 & 54 (Half block) » B F s sX Frisefseny  GT FEEhEy - HiefEs
&SR (Full block)iRy - #(F N B nEEEEEL (BB EHRYGT - BHRGT ~ HRSG KST #Y
PERIET - (2 Btes K Raiaaa Ky 17— EFIST HIEF2 HCT HAFITInE
qEE > (PR EREGT EEF) > HZZEETL - ST fEd) > HRSG #{7H % -
ZEYNEE B (Additional start mode)
#HNEEENHF (Additional start mode) s FHFE% A1 on 1-2 on 1 {Eff¥aH
fElalf block(1 on D&M » #:{E A B A EEZGR S —EFGT #2 &) - U fsFull
block(2 on 1) -
FEBNSE R
FEERTEST EEENEH
APS FE{It3 TS EEEN TR IR RIS T Rt e B 20U e E H )
B 1R 10 for e

% 10 iR R

5 (Mode) Hinte B R ERS B
Hot(Zi1%) 450° 2 F
Warm(BEf4) 310°-450°
Cold(/414%) 310°LIF
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APS {51

APS fRHE 5112 (AR LB
e 2 e = (Normal shut-down mode)

BERHEZUT - HRSG ~ ST KGT Z A RIZEmRITT -

(Feedwater) 2 /% /&t 7K %247 (Condensate water system) o

{E R =15 (Individual shut-down mode)
BN > BHENUSEE 2 GT KHRSG(fE20n1 #lonl) - [HFTEEEY HRSG #h{T{F
PRI — BRI ERYGT (218 R ELEAREIME (A FE A8 /K2R (Feedwater pump)
APS [EHE[EFEE I AE 41 Fr - HEAHEREEEIGRAE 42 Fox -

APS ON / OFF

UNIT APS UNIT APS APS
o OFF COMPLETED

APS CONTROL MODE SELECT

AUTO AUTO

GT SELECT

[secow | [Secow ]

STOP MODE SELECT

UNT INDIVIDUAL
STOP. GT STOP ADL AT

VACUUM MODE SELECT

LOAD

‘COND. COND.
VAC HOLD VAC BREAK

TEMAH PR — ERIGT (24% > EFEaEK

BREAK POINT (UNIT STOP)

GT
LOAD DOWN

ST
SHUT DOWN

6T/ HRSG
SHUT DOWN

BREAK POINT (INDIVIDUAL GT STOP)

6T
LOAD DOWN

6T / HRSG
SHUT DOWN

41 ZJig H BNEE(R (APS) 1 2 Bl e T

>\

GT1 LOAD

SPEED

TIME

42 TRAHETR TR
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4 OVRHEEREH

RES I ICORIMITE - BRI B S S R EHE M EE > BN REEEFINER
PRGN BHIEENSG > Rt E &8 % LR R RV EE R TCHR A
F AR 7 [ A ELER R » JeE RO A A Y AR BBk ey T E e
EHENTE > BIIEEANET] ~ BIET - R ERERTHIIEE -

BER BT - 5 =S R ERT Bl A G Bl (2 s e 2 FR ) - RO e
BT REMAE IR - Bl AR e R TIFRIRAYRZ T E BT T e 4
RERE C NIIE T AMERERR - HEECEIALHE  HUEEdT 5S BHUTE » (H5Ei
S AR AR RIS — 1 By TAEERET -

RIFEARAACEE T H H BB & B T 538 3 - s IR AR — T e e s HE T 2
HEFT > RELUR (RN A > feE sl EEReR > DR AN FSER ] -

& H Rl AT R A AERAHRAE S T ST Seplitk - ARSI Tt - nlEiE R
BT AR A - TS EEE S OfR0T - R 11 A -

% 11 ErEE R AR HE e AR & LR
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