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ZkE|H 4~ MHPS(Misubish Hitachi Power System) )z MELCO ( Mitsubishi Electric
Corporation ) $#~7 4 [H 7 S5 8% KBt (s < s ~ dEsgdll ok - DI =2 A\ =3
£ J type FomBmtRAH SO UmiARaH ~ S EEA%  AHRATITS R BIIE 405 Se B R - iE
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AR

— EYMATZ B
(=) ~ TSR -

~

TR R e R ERGT ~ B - B s R T

BRISMATE Z NARELETE -

AR R ERAZ 5 — B L HEAE MHPS &5 W) i 2 17 48 18 B8 1% 4H 5 g
MR A > B - B Am B AR & - PRID - Foldm ik - Roimik -
FIREBOR A ~ 28R ~ HRSG JE /KGR Z 4 » i —MEZEsR B - 5 3
L HAE =& B (MELCO) = BI/ERT#E 1T KT = A 2 JI& » £
FANEEaREREE - BEREEHAEHAR  SRAK - H
Wi e e e » %8 - Ml R ERE - RZ bR B
BLGAN R4 AVR R BB IRB BB R > I & RIE N B & Il 4R
HHEM SRR ETEE SRR A E R T %R S
Fe R BEE T - BART S B 1 B0 i R AR 18 O IEAE R N 4H 5 58
o HamHRBREYENIMEHRER#EMLANE -

PR PP RAME ML N FERER =B R TIES2H 8
H 26 Hitb /"t (Ako) =2 B E K EARF R LAE TKS
B o BZ i E AR SN i8R (shell type) K B85 BR 25 ~ P #8AY (core type)
ONAUSERERER  HA T\ R ey C #HiE E i SRR ES - MRI B E B R
~ OLTC(On Load Tape Changers) 5z OLTC(On Load Tape
ChangerS)f o HorpE o 1O e R A 2 w2 SCURBRE B R AR N B4 R

HEF - BIEREETHEER NZHBEEEE  RILtIHE2
E%Jtt fER g 2 sl B - 8 H 28 HiELJER 1 ( Amagasaki) =% &
% 07 P (Ttami) Tig 28 - 04 FF (Ttami) g + 22 4F 7 4% & BT IS &5
(GMCB Generator Main Circuit Breaker) - [g &t & /5 & 7% #E (IPBD

Isolated Phase Bus Duct) ~ [EEE S8 (VT) fr e &5 25 %5 (SA) & 2 3% 5
BG  BEETE L LB (VT) R 85 &5 1% (SA) R A T i -
Sl HofH 8 W AH 2 s i R HE AN BLIE R AR - B8 BL A S A ek A B
TERE L HETT 28 -
TEARKAE T FBRAE MHPS & b 8 3E Fr it 7 11 78 IR 1 4H B S R 2

Gh o BC A I SRERIE N A - RiAE 35 8 1% 8105 i MELCO #E Lﬁé&aﬁff&
KB 2 2 et R BUE 2 e > BRI A B AR ERE
SN R HEHM > N AR R EFETE o LR A LB
R S



(—) ~ EEEEFEAE

HatE s #BEHIH MELCO A R3S - Hiiiminikd EEa R

395SMVA > 20kV > ZHE R 11,403A - HIHA 0.85
RAGRAE o REnt%SEMKS R R 376MVA » 20kV » ZHEET 10,854A -
EINR 0.85 7&1% F 0.95 #RATHEIEEE T) > REALAITTR  BIERIMEEER
(—) » RIEE SR EE 2 S B H AT 2 e i als
TEFAHASHFE 1R BHLG - R A > S MY MRIAIE (— . a) -

<t/

1% R 0.95 BT EERE

GENERATORFOR | GENERATORFOR
GAS TURBINE STEAM TURBINE
RATED OUTPUT 395,000 kVA 376,000 kVA
RATED VOLTAGE 20 kV 20 kV
RATED CURRENT 11,403 A 10,854 A
POWER FACTOR 85% 85%

NO. OF PHASE 3 3
FREQUENCY 60 Hz 60 Hz
ROTATING SPEED 3600 min' 3600 min’'

HYDROGEN GAS PRESSURE 0.35 MPag 0.35 MPag
SHORT CIRCUIT RATIO 0.5 at rated MVA 0.5 at rated MVA
EXCITATION VOLTAGE 390V 390V

INSULATION / TEMP. RISE 155( F) / 130( B) 155( F) / 130( B)
STANDARD IEEE IEEE

R(—)EE TR T T

B ing

2 Generator
Stator Frame

B (—.a) SHAIEEERSMIYLE



DUN i aic 3% ER pe et g -
178 T-451% -

SFEME TR DU R BRI IE B AR B E R PR AR ]
BRI Y AR A58 DA LB [ AV 4568 » R E R S Rt dEf s = E
PR AN EF AR BT S W I8 E T80 0 ZAF R T EF8u R — RS
B HE ~ ARIBR 27 A MR 5 5 RS TR - R W R &%
2 [/ Blm b 484 - DA LR TE » B8 D s ]
(—.b) o B TPH1EEHEFH 1 EE 2R RS A~ —EHRIRE) &+
#8000 (XA s inner frame) IR ( )FE Sy outer frame)EIBRHIEIRGE &
N EEMEAEE > IEIEASRE ELA B SR DA ST 1R OO B B R R R Y
HITER T > (E3REM T 7 > IEAmEEe 4 > 3 8 HalEtE 28 206E e
TET o RS UIE (— . c) - ETREIER (G T TR E R
FiraH Rk - 73 e PR E 438 N DLgg B AR N B g — i PR (b Z (1 E
PAREBEO R IR « K THIGIEERIER » SRBE AGREIESE R AT E
ZEIREE T DUREMIFE R IEF R FERMR - SS—iEFaEgg bR HAE
SR E R » KA RGBS IK » DUERBST—HVEAIEE  E 143 E
TR 7 A DA4R AR e < #522 (End Coil Support) K DURSTHE Bt e ryEs iR 5
a7 18 P DI B R TT TR T A 4 4R B B B B 4 4R BB S B R S P RAR
HEZREEAE L » FEIE (— . d) B[S (— . e) » (EHEEA B8R 25
PSRRI AELEHIE ST -

TE 580 VLSS 4R B B SE OR Ui B B 1% 1 Ry NAEZE (Inner Frame) » B4
o PSRRI TR R EIfER » SIR R RyYMEZE (Outer Frame)4h
& EREERE T FSAE(—. ) EME T Inner Frame 82
Outer Frame 4HZEE -

fiesm RO 55 BB R B 0 ETHRIBGM TR FHERA
HORTFHI R B 48455 4R - HEAE T4REI 2 2al7KRE B 45C > &1
Qe e RS e AR A 12 78 > 3B A RTD > 5HEA 12 K RTD >
DU AZIRTD 2M] > et Z i mnm/E Ry 102°C o 8- ] AR FSE5 S (H
SITTH: > B HH SR 24 L F BT 4R 2 BB R K BRI > BT -4
&R - HEMEREL 2 EE RS A 120C - fEEF#0E7T » 751
F S MR I R w80 (end core) ZHEA 6 HEVEMSET 12 > DIEM
RIw#o LomE > EF 2 i i oS R 100C -



M High-grade silicone steel plates with lower iron loss
M Insulate core segments individually
M Form a solid stator by means of stacked core and through bolt

s otomCt =

CORE LAMINATION

STATOR CORE
SHEILED CORE

[&(—.b) ETEOREE

DOUBLE-FREQUENCY VIBRATION
STATOR FRAME

STATOR CORE
~_ROTOR

__ AIRGAP_ ‘

VIBRATION OF FOUNDATION

FLEXIBLE MOUNTING

Preventing stator core vibration transmitting to frame / base

[&(—.c) BT ATEEME SRR



Bl Firmly bound by means of insulation tape
H Supported with insulation block so as to with-stand the large
force developed from a short circuit

Resin ring

End piece

& (—. d) E T4RE RIS

Stator core

Resin ring Insulation block

Stator coil

Resin ring i\ L {1 L-“’“Lf . L iy
e UG
End coil support U

Resin ring —Qt

Clamper \
End coil bracket End coil support

- ENDWINDINGS ARE FIRMLY BOUND BY GLASS CORD
* WITHSTAND THE LARGE FORCE DEVELOPED
FROM A SUDDEN SHORT CIRCUIT

[ (—. e) & T 4RE RIS R ]



B (—. )3 BHEET Innerfram Bl Outerfram 4HEEE

2 HHT-4ERE
SRR T8 00 T R oy DU = S S e e R T k> 2 LR
(—.a)EF4EREE > BT o] A7 S R EERT E A 2 AR TE ) DR sE
i IR SR E R n 22858 » ST 4R R R i3 009 2 30055 DA v P
&gl (18Mn-18Cr) fIEE(Retaining Ring) ARAKAZ 5 ZRAEEE 7 A= AR L
7 HBRSEIIENEATE RIS > B R AR - S AR ELE SRR
S 7 BRAE ARty b o B E P il K S 45 O o B
oy LA T 4845 > Wt el 68 00 BNTE 2 BB R A W it A (m ST 1y R ok [ B
HU N HIER S » a4 m 2 A (. b) - AR SR i — <
SEMETER2HE(Z) -
RIAGTEISE By 2 Mz - N HRER S FRa B o3 1) i B A 7 [ o i
Uiy - RIGERE b2 JEEITE > ST el R B & A P AR E) - e
FRENIA cross slot » WL AT HEREE T by & 4 2 — fEAHE ) -



Slot for coil

Cross slot
If there are not cross slots, following shaft vibration(double frequency) occurs

R
e
| I

s

W <o 3
' ! , Vibration
half rotation one rotation

* ROTOR SHAFT MATERIAL IS SOLID FORGED Ni-Cr-Mo-V STEEL
* CROSS SLOTS FOR UNIFORM RIGIDITY

& (. a) 45 1[E] Sz Cross Slot &7BH

Insulation
block

[ (. b) #E KR Rl e ]



(=) I | RS AR TR A S A

384800 ¢

SHEMTE THERERIEER AT B4R B A Ry S Rl = R E)
HR 441775 (Radial Vent Direct Cooling) - {2 T ilm 5 2EH
—(E AR * BHERRA B8 S A1 2 4 & T W - 485 b v ) i o
g Hep—3 4 SRIGHIER R A T4 0 KGR T~ 2 SoRisE
FE i ] R B PP R TR R R ) - 2R AT AR S SRS AE T
f&(Ventilation Slot)ANZ#@EIE (Slot Finger) @ #WiEE T-#uM&TE By
BG@ (Warm Gas) A G RAAIE » STHRERAANTIE - MRS RE
(M.a) > [B(MU.b) mERLalesEF -



LEAD BUSHING

N STATOR FRAME
= 3 BLOWER
BEARING [
BRACKET .:,p b L ‘: / GAS COOLER

S N

BRACKET

S Yt
:.-3:::::": e :.';.-
; /'

\ . 2 :-.‘ > 5}.
Iy -
I 7% --
R PN =

ROTOR COIL

STATOR COIL STATOR COIL

SLIP RING SEAL RING

BEARING

B (V.2) GRS AlEEER - SoRTEE

INLET / OUTLET FLANGE

WATER CHAMBER

[ (7Y b) F GRS

4. BB TR 247
AT RS RN 282 RISl (1) - (SRR iR s IRy n] AL R A
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SAE SR Z IR GRUERE S e B e E R E A 2 N &R
REYA 53 B DU DURESFAY : (1) NELCEE > B S48 GARIAN BT 2= PR EE -
PR 45 e P 2 T ER ~ S RS BB SR el T ()RR (3) Km&r el
REE (4)HAARIE - {RIE =2 Sl oy i 58 A ks 2 SHEE K By
FMERN 0 BEE 1.8CHz +/- 10MHz f5UR B HIEREY - (RICARE R Rt HEUX
R WMFF AL % BN I T2 AR AR e b sEAT R IS8 EE
TET4RHE - R (S5% > SRR (R - B EsmH k
ZEENE - B TEREE -

Generator Inside

Microstrip
antenna

Coaxial
cable

Microstrip
antenna

[ (71) B R R A

5. % BT 4 el ] A B B TR A

AR =22 N Bl 402 S T4 e e A e B MR i T AE
[ By {F S BRI T AR FEIE L (wedge ) SRR RLBIGIIIES » & M T
N i 7. P A& e s 2t s A B BRI o0 B RG(S 9% #E b E g
Z RGBSR SR IEE B TR EE 2 IR EaE—2 - EH P
—(E 4R S B RS H 23R 7 FUERL S SRR o &SN ~ SC8RAT
kg A e O] R AT 4R B RO - 5 AR e R A T 4R B R AR 4 AT
I BTG 5 A FE SR B o] AR R 3R &2 - RAH]
SRR H BT ARSESATH AT 7 MELCO TS EiHAE RE1H 70 55 B
i1 R /N FI BRI 2 4% BRI AR AT T - HASEE AT B R T AR IR 2
(75 a) K@l (75.b)

-11 -



Sample of Flux probe arrangement

Fiux Probe Giend Type 1l PC-Cord Siot (PCMCIA)  Notebook Computer
P | _— AD Board Connector \f 11
ouunev;.em/ @., (nsert wih ”looo\, \\ 1‘.’
& \

\

| Cor;'WﬂSoads, Inc.
\/ " Soal Condlions /“ PCM.DAS 16D/ Board
X

& facing up.) \ | ‘. \
Screw DB-35 \ — 1
= + =
x© connecior into.
= somic NN p—q)\f@ﬁﬁﬁﬁﬁ&
\ Z ;/ \ J

Monitoring PC

Connection

Flux probe is installed on
the stator wedge, the
cable should be fixed on
the stator wedge and
connecting with terminal.

Connection

Terminal

[ (7. a) 3% EEARIE Ok B g Pl R i e e

I Sample data of Flux probe ]

= g 1 A AV > ¥ |

.

Layer short observation can be checked
during the generator operation condition,
then Owner can grasp the current rotor
insulation condition and can plan the
suitable maintenance menu earlier for
next outage.

[ (7. b) S& R AR R el g e R e st R SR

-12 -



6.7 T 4R R EZ B B MRS 1

T B E TR B RIm S BhRHE iRl () » B & E Rimér El
~ Glass Cord E4E ~ Resin Ring 2% Coil Support $E5E » DIBUE 7K
SREIARHEE [EE R » (138 EEEIS E TR E BT SREEHEEE
2 K RIFAEEEGINE - S B REES S - KHEM
SOk EEENE - AT AR 4RI AR W B R AR ]
ERIE—HS - RT3 B H R ARSEATR EHDT A -

Sample of Stator coil end vibration monitor (CEVM)

Stator coil end vibration sensors are
installed on the stator coil end turbine/slip
ring end portion. Installation work should be
carried out by OEM's TA because the
mounting position is the stator coil main
insulation surface.

[E(T) T RERImE S S

() ~ SEeEREh -

SEMIR AR B (OFERE R SR ARG Q)FERENH &

&0 LUNarhl e

L ERFEREA N A bR AR

KR EE B R 2R SRET 2R BN DR RS

B > 1E_LHUERE T (A S ERIEBUR SRS E - BRI » AR R A4
Frg BN E R IIE 0.33-0.385MPag Z [ » BEKHENHAMHE AR
SRNZZKR > B SR S BRI IR - IR @R A EH
BE T SRR R - SURMHIE RS - S (EIREE RS - ERBETT R4l
EELA AR SREZRARA ~ AR A4 KRG EE (Valve Station) »
ETRERSY - SRAME (/N a) SR ESR N AR RS BEE - fEfeH
PSS PR R B E) - ARG E HOAR Ry > SeHsgE

-13 -



A COPARFZE R PR s i ETIE R &R R BEE T - EER
TR EEE OSDIES T » =/ NEHE e B R AL » MBI IR (T -
2 AR R SR P AEBRE Ry - Jerh s T A CORF ek
th > BEE RS IR E TR AR ZE AR COPRH -

" H2 & CO2 GAS SYSTEM

MAIN PARTS TURBINE GENERATOR
75 7N 75 7S
H2 GAS H2 MANIEOLD HIGHPRESSURE  LOW PRESSURE
PRESS /PURITY L ey
MONITORING CO2 MANIFOLD J |] J
UNIT X\/< AV \/\1”\\/
I WATER DTECTOR I(:i) AL J @
D— N WATER DTECTOR
FROM " — ==
INSTRUMENT
VALVE
AIR SYSTEM % X x X o] JALE
Z\_J H2 GAS SUPPLY
TO OUTSIDE |
C0O2 GAS H2 GAS H2 GAS FROM | H2 GAS
SUPPLY | | SUPPLY | | REDUCING |fars | DRYER
FROMCO2GAS — —  UNIT UNIT —  UNIT  |—

SUPPLY SYSTEM

& (/\. ) S FEME R AR

H2 GAS PRESS./PURITY MONITORING UNIT

BLOWER DIFF.

PRESS. INDICATOR

PRESS. INDICATOR

H2 GAS FLOW
METER

CO2 GAS FLOW
METER

PIPING ELECTRICAL
COMPARTMENT COMPARTMENT

|(TYPICAL FIGURE)|

[ (/. b) S SR Al R BT B i

(D) ERIREEZER © A SRS - ThRE RyaE B DRI &R
-14 -



L 247 GRS FH15Mpa > JE(BE220.8MPa - 2AF| SRR R -

Q)ERLLEZRY: « N RB RIS - SRR’ & 7B 17 E0.8Mpa >
JEEE 420.35MPa - IxFIRIEGEF(Valve Station) » A [HIZ A 55 i EH 4
il (Needle Valve) » E 1l fEhs o] DGR RE ST ARG - DLF-8h 7 =042
AT SN GRS -

(3 AGEE (Valve Station): FIRSEE T B IIAE Rl SRS A > {EIE
FAREE > Aok S E MR EE R A EM DRz
RHEH > BEHEAER > HRE SRAELAS 2 SRR KRB
FRAEERAGETREEN > AREFFER L EHERTER
B EEEIRN T > TTHERSHBRERNMEEEE KRR - R
(e Es B AT RET R RBEE 22T - e & ik %
T TR R EE T ASEK  DIBE R - #FER I EEHR
Ti45% (Removable Link) » #2 F ol UE RS - RHERZE A AT SIA
FHARE FEZE R,

()R MLIRHE LS it — SRS - T 2ERe BB S 12
i — F LR LT 40 — & {EhRBE Sy 15Mpa > JEEE 4 0.5MPa >
PAE SRR

O)FRFZELY - TEIE RS EERTKR  ASTE SRR A
e PR AR AR B T — e R EEE S —5
FFHE A GHERE A - St I 2 R ERET S REE
SERE o Sl BREEE - DABETERE  BIEETEA R
Bl > FREE Y R A A AL HH DesiccantiZ [ &/ /KR > #2RIR S
FRon ol e o PERFBIE BT TH A - &K VUE R RS Desiccant /K
RINEVRTH > Epeltier elementi /KB » EITHARET -

(6) KBS AL © AL AN EHE DR S A T RE T
HE SRS ERRKEE LK DU HE 24 SR 2%
B ERET 0] R AL EHIZS SR AH R E - A B 0] IR
SRR Aol A TR

(NEREB RAEERE - MRS ESER S RER 2T - B
Tt~ f@RARERT - ZREIERORERT - FERERTE - fEIEE HiE
IR G AT B4 50.1-1.0L/min » A 3552 E () b)
R TSRS MR B - ILYME SRR S SR BRI > Bl
DRZE_E[biEET > EHRATFRRE O REST LB —[olEE
EHERLAE > HPREREST 2 @R MEL H40L/min > REL4l
fEE > R B4 50.1-1.0Umin - ¥ 8 R4S - T8 58
PERCEAE SR e R B T EUE - EERER RS BK
B - DI R3S A% T TS > EEMEMIEICORS » IEHCONREST
EHCOMERURE - UMD R A i EE A ABHAZER > #ETLIZE R
RE-EALIRIER -

-15-



2. RN A4

B Z 0 5 H Y R 5 1 SR K 3% B A L S A e K e T Pt
REEISNED > B RS EE R B 52T 2R S i S B SRBR
ARE ) EEE%A\%E“%%EE%I?E(R a) ° FEARYIE AR 257 =28 T ElpE
R - TEAEMET T 0T — O R R B B RO G - I8 R 2 EE (JL.b) -

SEAL OIL SYSTEM (NORMAL OPERATION)

BEARING OIL
FEED
RELIEF VALVE
SEAL OIL (SET VALUE : 0.8MPag) DRAIN
FILTER 2 REGULATOR
Fa

VACUUM —
@‘?@ REGULATOR e e BEARING OIL

sETvave: | L e RETERN

60kPa)

DIFF. PRESS. REGULATOR
% (SET VALUE : 85kPa)

SEAL OIL
PUMP

SUPPLY ONIT
2XAC s i
RELIEF VALVE SElup -
(SET VALUE : 1.15 MPag) 1XDC  (gACK-UP) %_ SEAL OIL SUPPLY

[ (L. a) SFERIRENH Z457

& (L. b) i — S RS B A ST T E L

-16 -
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BIH SS9k E 2R A
RHICE 2 SORENHRE K 1 EERETENHR - #EABNH ARG B
TIRFIHZERE  EERRIRIIBMR Se i sE — SRR R B By 1. 15MPa
Z BRI AE R R R EEH IR A DT FHEER - 55 — R R AR50
EA R 0.8MPa » ZERAVIIALSE — SR AFI A ISR L4 - DIREH
B 2 Z2RBOKR © 5 RN RETRER Z BHEE ST Ry 0. 8MPa - 4%
ZRRRTERAR - BMBR T 4R Ryt S S RBE JJ+60kPa - AFIRNHER - &
JHERAL A B ERES 25 A > BUHERGGRMAI (AR - seF R = EHR
(Labyrinth Seal Ring) - FHLACERIT 2 GSR(AIZ RS - HECREDE A
S EEARPIED - SR R R R - PR
PR SR o SRR R (SMA) Z BV - BLSg AR AR R
[FJHRF A SR (SR - AR A 2 E BRI - B W G SORENHR
MCC “REh{E BEPHEE ST TFEE] 0.35MPa > FHELR BER L 88 2 BB IR RL
B KEERRETERAL > BB IMERT RSt R G SRR J485kPa » IS F
Fat BB ERARY ERTIRN TEE A Bl TR R 4R b
SRR - BRI BN EIR SORIERIRARER - SR AR TR S0
AW (SRR E M -

NS

AT E R HEFREMIE 258 » NI BRI BR - RSB R Ee s FR (it 38
BRI LR o AR RS - GRS e (FCB)ER ~ %8R
2244% (Thyristor Panel) ~ SAB #% &z MEC 7000 %4 (2 &/ 88 BAFEH% (AVR) © ki
ZansEEE 2 RIE () o DUT R RlRc a5 e HIRE -

i (i )Excitation Transformer s

T = AC power supply (control)
p AVR cubicle 0C power supply
3} T e ] T, B

ety Fge—
wors [ 4_—_PULSE AMP.
$ i}
‘_Ls,_r
8

AN A1E
[ \ p o
(G) ¢ Dl § et 2

=3 3¢ AC pow

@ AC p

L—DC power supply for initial excitation

[ (+) Bl S SessrElE

-17 -



1. H B EE R AR R ZE I (AVR)

B EEFRIEGIE (AVR) TR LD 4 TEIIRE ¢ (1) %S B E
BE © fEfESEGIR N AR B A HLES OOR B n[ st e R MR R R - (2) %
RS B EME R A > JRRE S B R R I A A B R Y
ST - Q)WHEE N LSBEN | SNELLE BB > £L24%
PR BN n PR R SR Y o R R A E R YRR
FEENGHLG 0-1 PV - [EEHEE AR > BB A I DA R 288
el BB EAE » B AR RS - S5 MR AR R > [RIE
SRR L [ERD o BE ) 2B E RS PSS(Power System Stability) » Al
TEZ 4R BEN % > EEIEIIFEE - 1M A SO R IE - (R 2B E
AREE > (RIEE PSS o] S E B RETE E FE (Gl E R BRI Ay HIEERHLG 1-10
FOSEEOE N ) o (4) TEMRAH T TE1ERET R E s D > e S e s/ »
PRIH: AVR 35 BITHE K7 FER ARG ER BE > DA 11 5% B A B BRIGR R 34 o0 -

ST MR ER RS RLIAAE - EC 7000 BY (5 B AR R 2342 IR (AVR) >
B EEEE My 2 BIRILIERS K AVR 1540 ~ JE e 2628 ~ BB UK 28 S 122
FPIHI(GOT Graphic Operation Terminal ) Kgs o IAGTEIZ BB ERZEH
B (AVR) M4 R E B (7 B[Rl — ISR (A —sH R T > S5—4H
FyHot Stand-by ARFE o & TN IS4 Fr e DL EGEARORES - H AR
4H Ry I SRS RIS > 240 BBV B RN - BN s EaH 8
6> 17 L EIRF L E R E R E P & RIS - Ui aE
(—) -

Concept of changeover for duplex system

The channel, which is slighter for failure condition, will be
selected automatically.

A channel |B channel |Selected channel
Normal Normal A (initial condition)
Light Fault | Normal B

Light Fault | Light Fault B (no changeover)
Light Fault Middle Fault | A

Middle Fault | Middle Fault | A (no changeover)
Heavy Fault | Middle Fault |B

Heavy Fault | Heavy Fault | Trip of generator

Light Fault: AVR failed, but still can keep normal operation

Middle Fault: AVR failed and AVR changeover to manual
mode. (cannot operated by auto mode)

Heavy Fault: AVR failed and AVR trip (cannot keep operation)

() EEEFfy AVR IERHPTHA R
H EhER BRI R 25 AR (AVR) LAV DIRE R
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()RR e BRI ER L - PZERISE R 2 TR > I RiRE: - £
RS B R S5 B BE R 2 2T+ D RE » T ERBAEHEE
Dt - £ H B RR R RS (0R)EIT » S EiKImER B /N 90RZ
SO ERF > AVREAH Z B E 57T REBU N AR s A > 18T
B o 2 S BB A 90R B E MRS - AVRZAH > il
E5%  RiE KRR AG S A - (RS R - ST 2 3% » 4K
FHER R S8 FE A R B P DAY S B A 2 S - 2 R ()
FH ] A3 ATE OR Z S e (E M Nty - SR BRI Im BRI Il » A H
TEE DI » RIIAH RGN » & 90RZ BEE (R R/ VIR - 25 s
FREARER - PR BT TIN - B AR

(2) 5 B S5 T DU I R 2 1R E > 2 RE(T=)  EBEELRES
WPy o SRR G 2 FRUTRA-SE (R — 1) - RS RR
& R EMH Z FIRERE A AR EARErR Z @it - E4
MR B - HHE— IV ETH 2 BRI e A - ARG SR
AR WEERAH AR - S ¢465 E(High Initial Response).”
WHLZER > ATDMEBR T 2SRRI - el e S4 FEPRER R - (134 %R
PRUERTEBELAGRFEY - RIR A ERRIREE > B E RIS
HIAEEJE(High Initial response) Z FFREFUBINEL 2247 - (EERA S 91405
TERHE RS 2 A > TEBRTI RS RRENT - TR mTRE A R A PRAY
Feaii g BEERREEAE WM RS T IIAE IR
f2 7€ 2 (Power System Stabilizer) BUFFRIEEIEZUME - S PSSHH LIK
getes\ o ARERHBEZERIZIEE - HIfEHAVRINEE

(2) Adjust MVars (reactive power)
Vit Vs

@ | ; E | YN IInfinite bus

| Main Tr. | Line impedance

Impedéhce: Xe

ML=

Reactive power: Q = (Vt - Vs) e

MVar (Reactive power: Q) is regulated by generator terminal
voltage. Therefore AVR can regulate MVars.

Vtis increased - MVars will be increase
Vt is decreased - MVars will be decrease

.

To increase MVars - 90R raise
To decrease MVars - 90R lower

[ () SR SRR LIRE
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(3) Improve power system stability
There are two type of Power system stability.

SY Y\ 1
@_I_; - I Infinite bus
3LG-0O (3 line to ground fault and Open)

Stable

Active Power —
PMW) [T 2 g

Less Transient stablity

Time

Fault occurred  Cleared (typical 4-5 cycles)
Transient area Dynémnc area
(approx. 0-1sec) (approx. 1-10sec)

& (+ =) BRI EE

QUEMAH HIEHHIHIES RIS > Rl Eimai ol 2 EikEnsLs
SiGRE S 2 GISZEARFTR - MRS BRI R Al - HRE IR
b= - B B e B (BE T8I - e e S FE TR 2
{EAH <~ Bk IR IE M 2 IR > (R S 4EdRr AT (R R - 6
SR E A RS TIIR G - R SA T i SR AL (A e M FR R
TR > IEEHRE ISR 2 et o e A A A A A 7R 2 180 DATR
B BERRISGEIN S - A —WEEIMIZ B A - REERK
WA S A Ry — PR LA RS - $TL 2 (HRESUE - A PA—F5
SFRETURE  SUESM ARSI R ERRR - o] DUREM PR
LAERE - PR EREEEI » T8 SRS hEAiE - (o 5% A A e A AR ]
FIEF{E > 2 7E0) -
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2.

(4) Suppress the over-voltage on load rejection

When the load rejection, field current and field voltage should be
reduced rapidly to keep terminal voltage constantly and prevent over-

voltage. Active power/ Load rejection
52G Open
No-load saturation curve A e S B o .
(MW)
2 lrated /. J/ Time
P 5 4 Terminal voltage ...
g Load condition Vit s No-AVR
S ; B bl e
= AVR suppress over-voltage
E Time
c Field voltage
2 : H
: \ VI  mmpecssscsscssssssccsssssacess
lo lfe (kV) P S
Field current (Amps) Time
Negative forced by AVR

(10U FE SR A7 B ER R 52

SES O E .
B e

RS AL S © il S - MR RE S - R AE PR

N+l ZEGtiie - A —sl(iiite - R mE LIERI e EE AT
i EE ] > R o —sH AR R AR T A TR B ECE R HAR
A

3. A SR PERITIRE

ANl S P

(1)ZE B8R 7€ {8 # = (Voltage Constant Mode) K fii% 35 € (B f& = (Field

Constant Mode) - & EXE {E 5= (Voltage Constant Mode) % f# £y 5 &
B EAEA TR ERER LEHE - AVRIFRE S E ik E R E
BOORES E(H HETTHEM » #/F A\ B A DA ¥ 2= S 52 SR R 5% UE #in
90R RIS IE an < s EAHFE T B - ELERES & AI38 SR B R i 2R
BR » HHEERRO0R Y 55 (H B S Ba i B IE(E - #ERIAVR Z Bt - 5
EOUTIARON » (3 BHIH B ERRO0R . 25 E ) - T8 E #=70E
TR E B HE TS 2 W5 RME - TEfRHREEIIEE: - B3 e/ EE)
Bz eSS ae 4B 1% - SR MImEE R H BhiET » 45307
WIARE T E BB E - RIS 2 Bk H 0 2 WG R i E 5% -

(2t 552 (E5E A (Field Constant Mode) S fy T-Eh5 2 AEAEA, 5%

B R PRIE Ry e E - BV RIS B AR —E - AR
RIE$% 2 WA BRI E SR A B O, - (H S BRI SR i A R E
(B AL B s (PT)A/SH ELl A SR SOIEART (L A - 7EECBRES
(PT)RI/EA Ll AT - H B fEER R 25k 5 B V)R & T8
2 o B AN B AT DR = R B B E E 25 T0E » RS 28 LR E
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EET L HEECERSORIFFEIIREE LY - IMEREEME
b h 5 R BB 2 4L -

(3)HhE Z 4RI PReE DIRE T o0 Ko+ B AR %I (OEL Over Excitation
Limiter) ~ (B %HZPRE EI(MEL Minimum Excitation Limiter) ~ 25 ERAH
KL EIREHI(VFL Voltage Per Frequency Limiter) ~ B8] 248 Egs
(PSS Power System Stabilizer) ~ % % BX [% %5 {f€ (LDC Line Drop
Compensator) - ## )8R » T2 RirER ERIIG AR B - &
ST IR DAY - RIS RS R - &S AR BT - B
IR D RE R KRS R » AT RE fam T B #hiE e T Ei
IIRETT © BAEBIEIR S - B D (e 58 BB E T Um (s » ¥
R85 BT BT - Um0 LB o BRI ELEIRS] - ATh
RE £ 22 R (H B ERERIL(E f—E - EMREE(RET - ATHEER HE)
SRR MY - DU RS L BRI R - BB ASIRER  IEE A
SN - PRAH ATREE A A RN EREIR S - EEEREREE AR
RT3 2 40 0 A BR ] 2147888 7 25 (Power System Stabilizer)
DUBBRIELIBIZNE - SRESEAFEAE - FH DAHIE 152 BR AR B R pE 7 B
F% - (o B R BASR R e A A8 A TE S4B BR R S B B R - DATZeiI e

(4)EHSAVRIZEG T BRIEFF0E (T )P - BT BRIE SR ST 5 ZhE
L (Auto Mode) T » #21E N B5%EIOR Bl » ZARFEHRIEEFZ > 5%
B 1% ey B BR (E B QOR BB E 1T ER B - PRI a8z (R A (OEL Over
Excitation Limiter) - & BRFEZREL{ERHI(VFL Voltage Per Frequency
Limiter) ~ 88 /] 2412 1€ 23(PSS Power System Stabilizer) ~ 435 BR[F
filif&(LDC Line Drop Compensator) ~ ffEsH R (MEL Minimum
Excitation Limiter) » 5+5 S RIS < Sl A IEFAFRIZLRE
ZERRE - AETEEZ(Manual)is - FirA B R EE BR A R 2 28
PHOABT - BUERHIIRHI(OEL Over Excitation Limiter) ~ E5ERAH
RELMERHI(VFL Voltage Per Frequency Limiter) ~ 1) 422 23
(PSS Power System Stabilizer) ~ 4 % JBR [% ## {€ (LDC Line Drop
Compensator) ~ f {2z R I(MEL Minimum Excitation Limiter)$5
S LThEE > HHIERIE AN BERE 2 T0E B 35 B R 1T LL i - 8l
OEL(OEL Over Excitation Limiter), 3% EBEHETILEN S » 5T EHIH
RG2S AR A B R el BE R (H

FE_E SRR A T — PR i S EE T B B R R R R S A B AR
T IR MELCO g &HSS - AHRBHIR R S RIEI(F-75-a) ~ Bl (F75-b)
Kl (F75-c) - B (F75-d) Ryisihii B R e S Bl i =22 A% Ako T
PIHET T 4R BElPH st -
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Function Block Diagram

Pg —]
Qg
70E
AVR |~ To
vt block I Exciter
f ON: AUTO mode
OFF: MAN mode
Wi
P, MEL
Vf — Field voltage feedback

(70 E B R 25 25 B

[ (75 -a) B — TSR iR S FE A AVR AR
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AA1561(RBRB61-Q63)
“& TUNGHSIAO
GTC#2

THY-TRAY B/9#&
OV A

A=nizad e

(75 - BB i SR 5 % AVR HUSER M
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k t‘ ‘..:l ll:\ll! . p- BBl
 mrsad) ol . =g
| - o & b

(~F7N-d) 38— T B S R S A TR B P U M

(M) ~ B{EhEPRE AT (MEL Minimum Excitation Limiter)z g2z BH -
A EBER ] - T DI IRIESE EBE Ttk > SR S SRR T A
IF > TE T Imds OB BN o & 58 SRR A I A 2 S EE 1 {E i 8 MEL 3EE
{EIF - MEL #HEINHMEEER - N MEL Z s TR ER AR EP) &
FERR(QVE AT HIE - Tl Sl X B e ik sE A A Bl > & MEL
f#1F Auto Mode A BEHBNT - OEL ZIhpe H¥iES RE(HT) -

Minimum Excitation Limiter (MEL-1)

Purpose and feature of the function
MEL is provided to prevent over heating of Stator Core-end.
MEL increase excitation when the Var goes lead-side over setting
value on the P-Q curve.

MEL operate due to P-Q value, therefore it is applicable only AUTO
mode. m
Function Block " . e
QL
p—- MEL compare
Q
H = | |-
.-"'"'r..r
Q

& (+-t) MEL ThEE R E
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HE RUB R EM s A E MR EREOE () o Rinsd Bk s A s 4RE
SFANE (1) - EHEERTZ 2 PREEERE(C 1) > fhé FTiEr R A Z1&
I8 FIFEMAE R DI T Ry - HEEEE /) T B2 RN TR -
HR& G TR By B Z s R T E &F N 2 pTEE (% s iEEE
1> TEREFHREIRE 22 o fhay T AR R C 2@ » REEHAT
FRRTDHER T A - HOEEEAE /) T B PRI S AR E + Ml O 2 R o
T e fRIRE PR A (MEL Minimum Excitation Limiter) » B fPra&E 4% B E /W
Iidg O ORI » ABAERE B PR F s PR as SR S E RSN - [EB R 3
BRI EENE > 2REC ) RE (Z+ ) -
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TAIWAN POWER COMPANY l‘
TUNG HSIAO POWER PLANT RENEWAL PROJECT STG

376000 kVA, 319600 kW, 85 %PF, 60 Hz, 3600 min-1,
20kV, 10854A, 3.5barg, 390 VEXC

HYDROGEN INDIRECTLY COOLED GENERATOR

CAPABILITY CURVE
3 ‘e Ao * Cooling water temp. : 35°C
300
- r-*‘_“ ad o
H ~ -r"" p, i
% 250 ,J el TOS |
= BEd S
s ax = o
G L LF D <] MSCF] 0.85 PF
ﬁ = ‘\#‘E &l Pad M‘"‘
& SEAEEmA
1
> 4
O 150 8 UmAEY
2 A \
100 - \ 3\ ‘".“.
P \ -
> \ \
50 . & \ \VE
— MEL Setting IIILG
o % AT
=4 ¥
0 -
% I~ iF 7 0% 4 :-){— OMW
~] o P
e 7(319.6,-71.8) TN =
50 =T e 5 11(376.0,-36.9) Y1
ated ] : ] 11 e A
. —L N ; HEEEER
EEE R I T(376.0,74.5)
100 = B ks W
[ (0,-154.2) i L 2 -
LB | i = o UL 0.95 PF
6 - 1 mE=Z - \“!lil;l
: X150 ==z TTCC AL \(319.6.-109.4)5
g : _‘ P = ""E = J :‘ K
Z_zoo . e e i =1 7 Slea y & e
=) L i i \  curve
\
o e 0 o
| P T
-250
Figure. 1-3

e o
Mzof - Wjas CL. | y

() R 2 R i 4B MEL 3%
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Characteristics of Generator (2)
(2) Capability curve

Generator can operate within the capability curve. Gk A

Lag /
(Over excitation) Field winding
overheating limited
Stator winding -
overheating limited i B
&
=
- 0 MW
End iron overheating
Lead ‘lmlted
(Under excitation) @@Z C

() SEFEAREEATZ 2 R E

Xod
—\ =

KLF "D" Unit

Constant Watts ‘Machine Capabllity
KLF *Z" Unit
Xd -
MEL Minimum Excitation Limiter
Steady State Stability

(=) SRisims2 B MEL sEsR
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| 9L o1/ IVIVA [TIECTINE RAaSe | at 320MVA Ir

C Conter of SS5 curve = 172X V' % (1/Xe -1/Xd)
8 Radius of S8S surve = 1/2X Vt2x (1/Xe +1/Xd)
=
= "\\ Steady state stability curve
: A& (888 curve)
D. % MEL setting o :
B Y - \ .
o , 3
g"- R = l o > Active power
N,

T Non-limited ™, generator capability curve
5 area * )
X ¢ Synchronous reactance of generator,
e Umited area : Extesrnal reactance
B Vt: Generator terminal voltage
A : . N

A\ . Figure -2

- 1 [

(Z42) #EWERMLG - REREEIRE MEL 30 2B (A

SRETRE AR PR R B FP EHL  BIIA RS ERAFTER 2 %
GPHPUE © R TS BMEL LS ORFT R - SRS IR ARIE il
U > DYEEFERACE - RRERE dh AR B BT L AR K

D% -

SO LT M (e FRRERRRzi L B0 AI% C & ¢
C=1/2xVi’x (1/Xe—1/Xs)
X. © T ERSS G T BRI 7 2SS A -
Xe: HEHEMEE
SERR G KSR B ¢
R=1/2xVi’x (1/Xe+1/Xq)
= § BT Vi=1.0pu
LS T MEL 305

I R S TR S XK= 1.86pu > X =0.3pu (1 395MVA 35
J&&fE ) > 5TEAS C=1.26pu > R=1.747pu °

TERRIZHAN - 1 MELCO $AEHREEHIPT A Bsta - FRRIETH NEL 2 3%
T+ fic MELCO Z 48BR1E - MESSAERR A HARIRET 1096 BT - JFH
BB A AR R AR - 15

C=1/2xVi’x (1/Xe—1/Xs) =1/2x0.95%(1/0.3-1/1.86)=1.262

R=1/2xVi’% (1/X+1/X:) =1/2x0.95%(1/0.3+1/1.86)=1.747

PLP=0 B3 > EHIELCS C(0,1.262)BEAR R(0, 1. 74715 > QUEEEAIIR)
BERAE(0,-0.485) > 2 FeLIFLAE(E 395MVA £5:-0. 485x

395=-191.58MVar > {8 MELCO 7 &8 BBl B REAE E Hi 4R PRFF 109 (TEILTE
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FEE RIS E AR E A2 395MVA /Y 10%) » #A115-191. 58+395x10%
=-152MVar » FERIE (/) (0, -152) - fRIEGIEHES BIEHE%EE MW (B
335.8MW) » DLRZZETE MVA(E] 395MW)B% 2> {543 A1 B (335.8, -64.8)
(395.0,-27.8) » FlIFAATH =25 » #F A Y=aX+b > A[{5 MEL FH W 5 EL4%
Y=0.26X-152 Fz Y=0.625X-275 FfERk o FLEIARCIETEE 2 MEL 5H&E 7R
—[E] > MO E T GELERERE TR P=0 I Q H% » HIRBERRE
BREfEE 4R E R - 10% - f0ky MEL 3% 5E -

EE R EMAER Ry 0.95pu RN 0 TEAREIBRETBERIAR o 1
BRI P=0 B » TR Q=-192MVar » &8585 MEL {H 5
-152MVar o fEERIINZR P=335. 8MW ¥ - FERE ;%Eﬁaé%i R
Q=-104.3MVar > &5 EABE > MEL (B A -64.8MVar « & H I P=395. OMW
0% fERefE e dhay FERThR 0=-67. 3MVar » & EARE > MEL E3%E 5
Q=-27.8Mvar - fHRAEFEESEE (+/0) -

2.7 % T MEL 50E -
HE U R I 23 Xe=1.77pu » X =0.3pu (LA 376MVA AL
(EOR A
C=1/2xVi’x (1/Xe—1/Xs) =1/2x0.95"x(1/0.3-1/1.77)=1.249 pu

R=1/2xVi’x (1/Xe+1/Xe) =1/2x0. 952><(1/0 3+1/1.77)=1.759 pu

TERRAZHAR - B MELCO 5 BB (ReE ST FI N Batam - 1951 #E MEL &%
TEH » fk MELCO 27 48 B E@i%@%ﬁ&hé%{%h 109 (FELLFE A AE(E R
SEMEHE S R 3TOMVA /Y 10%) Z & fEE - Hat & )7 U R ain B
[H] » EEEREEERR S 0.95pu ZRAERN - EAEBREBEE £
HRIIZE P=0 I » SN2 Q=-192MVar » &EHE AR MEL B 5
-154 .2MVar - {FAREHE P=319.6MW % - fEREfEE thas o=
Q=-109.4MVar > &ETHE AR MEL {HF5-71 . 8MVar « & A ZENZE P=376. OMW
5 fEBREfE T dhay HIERoh Q=-74 . SMVar » &KEHEARLE > MEL B35 {E 5
Q=-36.9Mvar - tHEAEIE A2 RE (+I1) -

&L8 MELCO 2~ =] A BEfamba H ATz MEL SCESh » IR alHe it o —4Ha%
T BAEZEE NHERTTRTHEAE ST - (BRI R Z ke 2 8 -
BEAMERFER P KT > MELCO 7RAJ5E 10962 margin » &Ry 5% ° {HA
Pl 2 SRR R RE T AR AR AR e Hh 4R > U S BT AR AT T RE L BUE
E[FEE - Her# G ER MEL 77 Ll MELCO SRR & » 24 LI OETE
FREIRR S

() ~ H—m/ﬁjﬁ?EE%J(OEL Over Excitation Limiter)z Ez7HH :
E FytreE s R AR 2 48 2L > OEL R IBRISE RG5> HIt
1E E@ﬂﬁﬁ&#@ﬂﬁﬁ OEL 0] T » OEL EifF H MR H e e Hh4Rat
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WE(—+=) » Hoh S EHEEE LR R =30/ 7 —1) » OBL sREME =5/ (7
—1) » 1£ I <1.05 pu BB/ ERFfE 3 dES K - Bl OEL ARENEMRFHINLSEIR -
1E TR 1.05 BAMKR ARG EHAERHE - OEL EhfERF AVR Rl /S 95K
WS E R 1.0 pu W HEHREY: - ERETFHFFEESERER
0.95pu A & ¥k - £ OEL A~ FR%E 5y T-ERI AT OEL B8 Bk A =
AR HERR T T S - OEL ThaE AHIE 2 RIE(C A1) -

Over Excitation Limiter (OEL-2)

Detail operation

time

Generator Capacity '=I T |
/

7 'rj,;:/OEL Setling [ = j

1,2-1

. - If(pu)
Ifmax Field Current

1.0 (=Field current at Rated operation)

B (—+=)OEL &4

Over Excitation Limiter (OEL-1)
Purpose and feature of the function

OEL is provided to prevent over heating of the field winding.
OEL reduce field current when the field current exceed setting
value during the setting time (inverse time characteristic).
OEL operate due to field current, therefore it is applicable both
AUTO and MAN mode.

Function Block

AR m Field Current

Limiter
Firing Pulse THY Gen.
Generalor Bridge
VF feedback

[ (- )OEL J7 Bt

(OR) ~ M EEA SR R B RO R T TRl

T 5% R PR A A T DN FE A S Ry (o SR BB A I AE LR T 3 2
TE 5 o R Wi » R AT 308 8T /2 A BT - ST 5 [HEE 8% Lo B 20 R MELCO
H AT A T80 Ol W S B AR - FT 5 [ZEREm FhEams - [EE T3
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ot o ZEFSREAERITTER - o3 AT S BNl AR Uw#00 (end core) SHEA
6 HEVER - SEERIR O IRTE 12 REVGER BN OORF o RimiC
Ji Ry b AZUENEE RS - DRI E RIS A AT R AR - SEAMEARGEY R EOR S
GCM(Generator Condition Monitor) » A& H{E ISR P EEAEE T
HIEAL S BIRE 480 - 40 - R0 A B EEL s ARG
IS -

SHEE T80 oD o o] P B B AR AR AR At g8 Com - DRI A A 2
W EE A B ey R AN - #U0EGET AT ZURER 130C > HArE
HECEER 100C > AT PRaE T -

= DS HEEE

B AR ENEZRMEIMTENKS - EEAGRE Z 8GR
HEHE— DI ERER LR EARVTEBRET > 51 MHPS 4
&) 5 Wb AT K MELCO 2 =] 1 = T g o7 il B 3 3 55 18 118 38 1% 41 %8 ik ik
ATEl S R BERENM AR 2R - ET - - TS e
LT O E I - Fh R e BTt [ B 46 5 D R 16 o e a R S R R R
MAMMEE > ERESRHZLELER  ETEMERERSERZ
BEIE >~ AR ZakEt o BE PR A - T A B E U
Wi TIERAE - R > 240 PRID BFIAE K EMMAES -
A2 o LA B s T N BT I N | aT & 0 DU — 2 T 8 MHPS & E M
2 H S - B EE MELCO A E M= TRRETHE » SRIEEENA
TREBENSHERSE WERF - @R RS - HHARS - KA
SF O ReRENTERIMANSE SERE THY M SR €T
SR EAE A E T80 N - 8 T 4R B & I B RIS N B LS
HEHBERIIRZEF > I EREINRZGES - ST ATHEE O
EPETHEE B BRI WESERE 2T REE THSRE
RANE > 2 PFHEEE RRETHETSES  BEADR L&
HEITH R - EH— 23R E > BRMEMEERERZBHBERLE
WETH D - SIHBMAGEEHERFHES  HARERE - S8
HMFZhaE ~ EEZER KB HEE A > BRAAESRE . B AR st T
FEBT AT A s B2 2O - A 2R G p AR A AR 4 A%~ S E N AT IR
it -

AR E BT - (6 AN FEZ =R - $F3 B R 3 B i A B
MBI E R R R AR A D B o 0 B R R A I I R
o B P R R R o 2 B R 1B AR B T 30 0 R S AR o A B
MEETHR > DIERE 2 TSRS TREEU 2 EB U2 F
Koo LR S B IRG ZO8 B 5% 2 de M el > R SR B Z S AN T F > R
BB B - AR RSB ERE 225 -

EEAGARXEHEEOCERENRNAHEK M VG EREHBAE
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