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RS

BREEERIRAH B 1998 FELHEERZ 5 Bl 20 > BEEEEP @ RE - =
R & BN IEZ R EER - BEIREIRACELTY 2025 FREEERL SO - SOBARE) : 2(FFAERE
) ZEEB 5 ReiERE A HEE - BEA VAR (MIiS Efr SUEE 2R - 221
A Ko e H1& B NS A 22 s AR E  FRBA AL AR E - Rl B 2019 FFRIEEEITS
SRS IR AZ AT TS (repowe ring ) A - BEHERR 2020 SFERE BEA EIEHREE I
HMRPPEITIES TR - PUERERER - $ERREmNRe

MR E B E - FREH S B S ERET EHRRS 7R EE TR
AT TR 5 2L (- EE SR B B I I T 3 e 4R R BNIAE ) » T T B ¥
SRR AEE R PRE RN - BIAE 0 1R AR —~ 7o AR A eSS AR EREAFTERK -
SINE A SRR T A FIRYRT RS R PRI H ISR Sy [R5 S AR 25 DU s A 2 73
TENE o A ERE AT IE Ry A F R AH A R 5 A S5 B 5% -

BEFEFE © PEPT T (SIEMENS ) ~ 8 EEE (Generator Life Time Extension) ~ 41
& (Long Ring modification) ~ BT /148 FEFHZ%E (online monitoring

system) ~ [E20EH4HES (Synchronous Condenser )
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3.2, REMETES(Rotor Rewinding)WiZ2E ........ ..., -24-
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HEEHH

BB R IGERIRAH E 1998 iz S T 20 4 HE EES Y W EiEE - |
Ao & BRI R EIBGR » BT B IR IERCERRE Y 2025 FFRE EEOPA R PR AR
REJR = 5 ¢ 3 ¢ 2 ZEEEIOh - OGBS BRI B R LYt A SR E A AR
i R R B (RN S 22 R B B IR E RV EK - BEA VAR 0
TRE FHEEE R BRI S0 e AT A TR AR A R a5 fA e
PERI RS TR - NN S A R T & RO m A% O AR T RS
(repowering) » AGHEFHAFRE (2020 4F) A EIEER S BRI P TS TR -
DIKE R EEHS - dERARAH B E -

R AR IE S T2 VH I — 2D IR (i 1R AR —~ T 2 IS5 TR HE AR
S o RN —OFRE AR RUE SRl - SRR TR PE P T2 5 (STEMENS ) JR HUS A
4 - WERE HAF R H I 4R SRS R Rl - AR R I B R - o E A
TREPATHRT A S BRZ AR Y H 5 48 R prg il DU ARV AE S T2 EREA BAG
HIER -

- TR
HEH 712 TrERE
8/19~8/20 | &t — ZAWRE — B g
1. SIEMENS HExiriaH 42
8/21~8/22 SIEMENS GT LRgZ&h 2. CT #&BREsE

1. SIEMENS S¥EMIESZSRAIZHIT
8/23~8/28 SIEMENS #Ei% THSE; |2, REBH EEsEREsEH

1. SIEMENS 4RI hEE 48
8/29~8/30 | SIEMENS #EFITTH THREE |2. &I THAEELAeERESE

8/31~9/1 ZEREE —6dt iy

2 LAWY 7424
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|1

L8

BB R R R T

RS EIEER A i £ AL RS ER % (Gas Turbine » GT) ~ BEE\GEHE (Heat
Recovery Steam Generator » HRSG) So5Mmt#% (Steam Turbine » ST) o HAGTEEAR
PNRINIEL » AR AR EE RS B ER 4 22 FRUR T REE (R AR mr R S BRI RARHEENGT
wEES AT o W T AR S EER (Brayton Cycle) 45 FT&RIGTHENZHIHRR
EREVHEBC BAEI S (HRSG) M ANENEE /K2 AR 2505 FHEEN 55—/t B < S5 Bt
FELEET] I A BAEEER (Rankine Cycle) o & IEATEIEER 2 S Batsa (A T 18
fEER 2 EEf4%4H (Combined Cycle Power Plant:CCPP) ;-

ARHAA SEETEER S B - & R IERIPEM T+ A S ATENE - MR 1998~19994 /]
FEsgpais - BELRAHAS B fy44 . SERE » SUEEREHL2208 N - (A FBEBEER
B4Y4.9% > BEER3¥EH UCEE 20 (36T+IST+IHRSG) » Heoh @ Efia 2 A (GT) B STEMENS
TLRI 93/33-368Y85 Btk PR Rl = (air cooling)  F155 - HEAE K 100MVA;
RERESE(ST) HIlESIEMENS TLRI 108/46-36%I58 8% » th 222 oAM= » 4515

5 BEEEF224. SMVA « LY R T & 37U 22 5 i 8 R i R 2 2 T IR AR
B R 2013~ 164 fEFE4E 2 ADe -NOXER (R TAR » AR EEELY) (NOx ) BE R
29021/ 4

Bl l:a ™3+ GT tg Bl 2:0 3+ ST i



2. SIEMENS Gas Turbine T J&Z:sh

PEFT TRt AR A E] (SIEMENS AG) AR AR SE ¢ - HEE T BLEE i i
EEBRIE SR - WER AR - B ~ 3 - BRI SO TR A o HAER
& 08 - PEFT Y 1847 FERTAILL » AEERAL TR EIR e AR | HE N AR TR
2 1904 5 > met) S A EE b - H A IR Semh i b B R A A T

B 3:a 3+ 1% GT B A:tpth1 B b 68

2.1, SRR EUE M EERESE

AIES B SR T T TR AT A 1L SRS - SN B A e
RS IUR A Z 48 > WEECE BRI N 2B - BB s \EIRA A &)L
3 R ZE R BOR AR A Y HC R SEAVERET - LM =2 H GBS Tit¥ repowering
P ERY SRE It RS BRI - SRl S A EERE -

‘.l

= /0
[ 1}

Bl o:4F T 4 GT &4 Bl 6:47 7 8 GT ¢ XiF&



2.2.

FarT A R sRommt& 4 : SGT-9000HL

FEREREEGT » bR 7RSS ARV ERESN - ICG AN FFE ~ FOKHA
SRARAHATRE T > PEPT -0 F] [FIRF R P e e A SR SR« SGT - 9000HL -

SGT-9000HL 74 2013 4EBafEI a5 ET M 2019 FEREREAE S (60Hz 5 s imple
cycle) HEE(50Hz © combined cycle: 1X1)#EfTEMIIAESRE » % B SEIE
YRR 2= SR B SR B H 2 RS » SR N EITVRA 2022 R TREA WAL
HRRAH U P T ER 55 AR S 128 AR R LA R A AR A 1

Design key technologies
T————

Manufacturing key technologies Testing & validation @
Cooling Duke Lincoln Power Station

e
TEC TB4 ACE T84 Testing & validation
@ SSE Keadby Il

e
22
]
@
335
Ea

ion Super-efficient internal Advanced thermal

Turbine blade 4

HL-class 3 ,;hamm;;iﬂh a0

® 7:SGT-9000HL = & & R

ZmRomim e TR T B C ORI o DLH AT ER =AY

(SGT4000F/ S000F/8000H ) Ay = B £38h (B8 —E Z i A4 - R ER e [ A1~ (e P &

)~

22 R TVUSRE ~ BIRUAEE 240 ) AR BT S T - A DU DU

FEHEBGIRIABE 2045 -

AR R BB -



SGT-8000H series SGT5-4000F SGT6-5000F

LB T
PN S

® 8:SGT-9000HL +#£@LT R B

BESN » AR PR B — B 2R A - A IR e ] e O - A il BT AT B R 52
R NHFEE TS IR R - S R R A B DR BT
IRpFEIEAHAR - IR AT (o A 2R (4018 8 A

Rotor Inspection
33/66 EBH or 1250/ 2500 ES 5000 RES

g 1 2 | 3 4 [ 5 6 | 7 8 [ 910 [1112] 1314 [ 1516 | 17 18
g ES 1250 2500 3750
o Bl a3k N 100k
0
o
(- W Standard Interval ' .
g Cl+R1 Major Cl+R1 Major
L]
_I‘:’ Components Combuster Combustor Combustor oy
ESlll Removed for Turbine Stage 1 Turbine Stage 1-3 Turbine Stage 1 kit
Inspection Compresser Stage 1-4 Compressor
Rotor
] 400 1800 1 2700 3600
- E 1Bk A3 50k == B3k 100k 113 133
g9 ' 1
Eg . . . | .
2 g cl HGPI cl Major cl \ HPGI €l Major
% Rator Inspection 2500 ERS _

~25% less outage days compared to advanced gas turbine industry standard

*

EBH  Eguivalent B H , ES i Starls, RES Rotar i Siarts, CI+R1.._Combusior inspection w' Turbine raw 1 exchange, Major... Major Overhaul

® 9:SGT-9000HL = 2 P 42 ]

~ =g

iy

Stage 1/blade 4 Roll-out/roll-in

All blades, including Replacement of stage 1 and Roll-out/roll-in of turbine vane Rotor:
compressor, are replaceable blade 4 without cover lift carrier without rotor lift * Maintenance on site and
without a rotor lift at multiple facilities
* Proven single-tie
bolt design

® 10:SGT-9000HL ##<r & B

-7 -



SGT-9000HL 1Y R ~F BB R4S BA4N 35 2 Bk 3 Ao

EHEIREE
s e SGT5-9000HL SGT6-9000HL
AT FIRAIL LNG RIRAE LNG
B (Hz) 50 60
HJ7(MW) 593 405
FHEZR(MW/min) 85 85
R (%) 42 .8% 42.6%
B (KT /kWh) 8411 8451
HEHEZE (rpm) 3000 3600
FEJIEE 24 11 24 11
HERZ (kg/s) 1050 725
HIRE(C) 670 670
NOx J2/% (ppm) < 2ppm with SCR < 2ppm with SCR
CO J2FE (ppm) 10 10ppm
H&(kg) 497000 305000
% (m) 13.0 10.8
=% (m) 5.3 5.0 )
B (m) 5.5 4.3 4
% 2:SGT-9000HL ¥ # % % #c#
TEEER
i il SGTS5-9000HL SGT6-9000HL
BER (Hz) 50 60
BcE 1X1 2X1 1X1 2X1
7 (MW) 870 1740 595 1190
R (%) > 63% > 63% > 63% > 63%
EriEEHAE (kT /kWh) < 5714 < 5714 < 5714 < 5714
B | FE R —H/E —H/E —H/E —H/E
FRREE(C) > 600 > 600 > 600 > 600

# 3:SGT-9000HL #F ¥ Bk $-#c 2




3. SIEMENS Generator T J&ZEh

PaFT TS FE AR % (ST) SE AL [F)— MRl B - A [FIF AR TR - hpm P —
FETUHYBUE AR © e IR TR ~ S5 ERIRAVAHES B PO (120%20 E )
Bl R E e i iy (B B ) B AE ARG 52K > BT DU AR & 2R 55 e @ A Ak
i tEhE - RS — BRI TR -

B 115 T 45 - '8 W 12:% T Rk £ 8

3.1. BFEREBRIENE

FERAMR TR 2 50RT > PP T A =] B3R PR 7 AR BRI = TAEFTHR
TTHIERNS - £ 0] o) Rl Ry AT E B N e T /BT HIER BT 77 - Bo & AR
BRSBTS IR S TAROSHPEP T 5~ SRR AL TS (252 ST R 55ZGT » B
G TR B 2 RS R G T o ) HLER 1 2SR SR H B (F 8T (GT31
ELSETTHR2018. 0958 BB 1~ 568 ) - MRk [BI e S8 i T TR (e > H
I NBU R BRSO AR A 13 K [ 1 4P -



Exciter End (EE) Blower with Blower Blades

/\ Turbine End (TE) Coupling

—
—

Retaining Ring

Rotor Shaft

B 13: % T HEF 7 LW

new rotor

rotor rewind
at factory Muelheim

—_—{
rewound rotor
in stock

Power Plant

Bl 14: %8 T 55 5426

AT T ESE(Rotor Rewinding)lF » b T ST FBIEEH B SN - CTHEI FEIEER
KA 4RE—HF 88T > Himti(End Plate) ~ fI#R(Retaining Ring) - [EEHR (Lock
Ring) REEMER(Slip Ring) FEIRFACE SR 5 J- 48 (] - lead) RIEH M - FH4ER T
LIRE FHECEE T 5 - AHG(Rotor Body) B1fEH#4(Wedge) ~ B 5 #(Blower Hub) K
PRI ERES (TE Coupl ing) /N BTN 22 M - BERG TR HATT (s &El 1 S -

- 10 -



End plates, retaining rings and lock rings will be replaced Slip rings, radial bolts, axial lead
axial lead insulation and slip ring

insulation will be replaced

Reuse blower Rotor coils will be replaced. J-
blades straps to be reused or replaced

N
based on inspection and
gi ing i dati &

Rotor coils insulation and
retaining ring insulation
will be replaced.

< Slot wedges to be requalified
Rotor body, TE coupling, blower hubs
will requalified and bolts will be new

B 15: % T @33 { f74 F
BT A E e SR B EE AR IS - BT B R R EIIE R T T B SRS
1. J-BRERERT (J#E: laminated copper)
2. FIEREEAREES(Tooth top)&ERETE (RHERMEIN: long ring
modification)
3. HREETREEGSIENE( " Q-shape” pole crossover)
4. JFM (Gas Baffle) &SHBEEMEIEHT(more flexible material)
5. ImM&EHEEME (Machine End Arc ; for ST)

Retaining Rin:
Main Lead 9 3 9 Pole Cross Over Gas Baffle Machine End Arc
Shrink Fit
Position in ;
Rotor
Example of | “g : E‘,(
Finding f "
Ll
Description ,
of Solution
+ Laminated copper + Modification of shrink  * “Omega’-shaped pole + Two piece blocks * No Corner Brazes, but
+ Improved geometry fit on retaining rings Cross over * Non-conducting & keeping advantage of
\_ + Improved geometry more flex. material non-bending design

- 11 -



S EACRFIREACA T -
1. J-EHGEREENT

] - LRGP S [ RS (axial lead) HYBRFEENAL - & S EEAM I 2EHEHT
] - RS 2 il B W REE S (axial /radial stress) s ForbafE 72 Uk
AL AYEEZRRATAE AR - (€ RIETIRIZE B 3% s iy A AR AVBe 0 7 © AL -
BRG(HR R T b (JET T o3 AT BB B A0 1 TFr ) -

Radial loading on winding
due to centrifugal loading at
speed

Axial loading on J-strap
due to expansion of
Rotor windings

* Frequent cycling of unit
increases cyclic stresses
on J-strap

* Highest loading at high
VAR loading

* Load cycling increases
cyclic stresses on J-
strap

» Over-speed increase
loading on J-strap

i

Stress concentrations
due to geometry

Material variations,
assembly variations, and }
operation can affect
cyclic life of J-strap

Deflection of J-Strap during
standstill and operation
@erdrawn)

B 17:J-lead & * »~ +7 R

PEE pRAH R H X - RIEAVIES G E] - EaG A R (crack) B2 A%
(separation)HVERG (ANE18FR) » dEpEE S E 2R EE T - SrEM T A=
T-leadeft Ry ] 8 (laminated copper) Wi B Hraga T HALMITAIR - LA IE S 8 i A%
JE (A0 19F7R) e

Cracked

Separation

- 12 B 18:J-lead % 4FPe



Laminated
Bottom Connected
J-Strap

Laminated [Top

B 19: laminated J-lead /& * 4 #7

2. HIE(Retaining Ring)HafEES (Tooth top)iEfEik=:

TR (IR A > (7 B B4 REANE20FT 1)) » ERlocking keyi&E Rk AYHHH
JEFIAN > A SRR e g 2 sRIE fT(tensile stress)/BAFESJ(compressive
stress) > EIFHE EFE Nk MEEE S AR Ras4 > RSB S e M (e

T A BARLEEIR R ANIE2 1) ; AEERIL > PEFT T AFEIRISE . “RITERIEX: long ring

modification(LRM)” ¥iflizkE1EFE L ZHIHEE -

Retaining Slip
Ring Layer

Ventilation
Scoops

J-strap

End Turns Location

End Turn Baffle at Winding ID

1 20: 4 5 430 5 5

- 13 -



Compressive loads
at standstill from
shrink fit

Axial
loads from
locking
key
Tensile loads -
running speed \ Sifgss
from slot

/Q / concentration at

fillet radii and

/‘ holes

content
centrifugal forc

B 2085 4 % 4 A 4522 2 A W

Long ring modification(LRM) & HEUHEEE (shrink kit) SAEEEZiEERML -
A7 B AR AES (PR 18Mn - 18Cr & 42 ) » BHEHEEI R EUZ60mn( for GT)/100mm( for ST)
LEX 21 =%

1. PEBRSEME (keyway ) SMAIAYREES  FEEHERFL (vent hole) ATz iyBE Lo S]

2. AR et BiEvedge ATZES]

3. HEHERAWEHHES DB EE R -

WERRAE RS T A 22 - 23FTR

Remove tooth tops outboard of keyway

" Removes majority of cracking & ratigue
material at crack tip

= Transfer slot load from rotor to retaining

rin
-lRemoves centrifugal loading on vent holes]

Machine fillet enlargement inboard of

keyway
= Removes shallow cracks & fatigued

= [Relieve the outboard land surface of the
end wedges

[Modifiy shrink fit on retaining rings l
= Replace retaining rings as necessary

. ||mprove shrink fit cﬁaracterlstlcsl

B 22:LRM # 25 42

- 14 -



ORIGINAL RING LONG RING

CRACKED TOOTH TOPS TAPERED FIT
MACHINED OFF

LINER END OF
ROTOR BODY

B 23:LRM & 2 7+ %, B

3. MBETEFEHME (pole crossover modification):

T R AT REES IN 2R (TSR RE (5 B S IE R EE IS R ERHETRY
TEI 3R (AE24) - SE B Y A] SEE (reliability) o INIEPEFTTAEIEM T
KIS IARE T - (R EAEN - EMEIRAR - RS AR *Q
-shape” MCAREESFIFENAL - U IEIHY I3 ATRIC (AOE25FT R ) » ] LA 380kt oo
B -

. 7 . /"/ 7
Ao /4{'{/‘/4,; 7
& Lh Y

/." h.“k

Bl 24:pole crossover 7% g **

- 15 -



Location of
Crack Initiation

modified

original

Bl 25:pole crossover #z i 4 & ]

4, EFHR (Gas Baffle) &EREEARIE ST

a8 SRR P RV E ARSI A AER S (fiber glass) » ¥isaH s m A 1Bk
DT Z EE S > RO FREEZEZAMN BT &£ (AE26FTR) - FFERVET R 05E
FEMT-I 2 AR Tl R ERE TR BN EE 852 (local heating)iERIEE ; B
Bl s LS ERA N S IRE) > & 2 B2 TG o o RIMysa = E -

B 26: dinds £ TR ¥
ARy FalGIROR Y EE 48 - PEFTF A EMI T MRy sea T 5 - DA R % Bl
SRR - S RAH i T
1. ZERENIASE R DA AZ E I AR 0 )
2. EOEIRIRAREGEE -

3. UBk(end piece) e N7 B B LARREEL AR Y il FE 7 (A0ME 2 7ARR )
- 16 -



4. REIFEAREA sl oE S A AR B AR - e TR R R e SR A (AD1E127B

Bl 2T: A7 B4 L B
5. IRM&SEREE S (Machine End Arc ; for ST):
H At (ST) BT Um T 45 R B A - BRI (GT) I8 A I ERY&E RS
[ ([&28) - Al B 2 2 R R e [ O i ) BB (K ) B ) R - 2R 2 - Il
B~ B4R R B ES Y SZ AR (J0E129)

—

B 28:GT 4 ™ S Hpe &

- 17 -



e

Bl 29:ST =4 ™ 242 2 dpe »
Ry TS RIS PEFT A Bl T BT WA s a2 B I [E120 FE R R R 2K
HYSTHE ST A2 |
1. FEHGEEEML(brazing joint) » BHEHEAEIEFE -
2. EANfile t BYALHY-FAS DACCE E T AR

(/Q: . /ﬁ\

N\ original N modified

FILLET MADE FROM
BRAZE MATERIAL

Y ¢ Tl

brazing joint \) brazing joint\\\>
/ /

B 30:ST =4 ® s4f 7 1t B F)
- 18 -



fillet radius

B 31:ST=H% Bfpecd =% B

6 FEF/ETFEHFEHZS(online monitoring system):

B B s B e FEEE Y ER ARG S ME L E TR T 2 S &
& o (B SRAEEIREN  VERE T ESIN NS ERE T —OMnEs BN
%% (online monitoring system)ARERFEHIE FHIE 3B EE (partial discharge :
PD) - UM HRE (end winding vibration : EWV) R F4RBEAERE B (rotor interturn
short circuit:ISC). RN - DA HAZZSEHAH 528 DRI AE AR 2 - WA A 380
EIEFHIAEI Bk EE A > TERASAH IR -

PEPIFA e AT4R BRI 244 “Generator Continues Online Monitoring”
FEEEENEH(GenAdvisor) RERATIE - UM HRE) - #8140 B R RS EE IR = AR (001
% R T ARAVE RS (galvanic separation) » WG BRI THEAERGRA -
HFS R R (optic fiber cable) » JRATEHEEERMILE » THEDNERIE
37 3 GenAdvisor ERFEHIEDRHMEEREIE MRS (central server) » M FEETTRENT
BT » [EI N P KPR IR A DCS $2:H 22808 (T- 3000) (825 DUZRII BRI H Ay -

BLMITHAE DA T » AR RIE 32 From

- 19 -



GenAdyvisor™ - Generator Continues Online Monitoring SIEMENS

Overview lngemuity for Gf
BAT Generator
Transformer Breaker

e —

BBT
Transformer

GenAdvisor per Generator

PD
PD

Control Room

Server
y 4
Super ordinated
System, nostic
sen g s
Data Download
(PI, TS, WIN_TS)

Alarm o DCS

Unrestricted © Siemens AG 2017

B 32: 500 B4 A2 4
6.1 EROHCE(AI(Partial Discharge):

s o ZE AR N EIAE ST (thermos -mechanical stress)fA M/ (dielectric
medium ) &I AR RGNS RER T IR S - [ BRIV & MERE - BEE TG H
A BRI ERE(delamination) ~ BREAF 2 HEEETZE (broken strand of flexible
link)ZHEE - FREARAHAT AT M (availability) @ SEEHERAE 33 Fr:

Broken Strand
of Flexible Link

Foreign Metal Particle .

Bl 33:3%4 R E 7L

- 20 -



Fo TAEE R (PD) - PEFTT- A E] RS S EEZ (coupling capaci tor) fE R ER
HIgs » AR RERFEAI T8 - WEEESHEASHY Oscillogram ~ ToF (Time of
flight) measurement ~ PRPD(Phase resolved partial discharge) pattern ZEIhEE
AITHEE A EETER RO IR S - HAAR B R EAE 34

( J

Rated Voltage (L-L):30 kV
Rated Capacity: 9 nF
Bandwidth: 20 MHz

Signal Output: BNC (isolated)

Dimensions: Diameter 100 mm
(Pedestal 150 mm), Length 335
mm

Weight: 4,5 kg

B 34:48 & 7 RBT L F

6.2 UnMHRENEHI(end winding vibration):

Ui L = R (EWV ) B S B R S R T IEAE » A T A 0 OB, - (g
BRI EAGHIE 55 25 L E 2l (fatigue crack of strands) » RAFZEMEAH EE
(IRETE - EWV R E TAEAERNIf5HH (1007 120Hz ) s 28 R » Hphan s (E
PR ER It (winding baske t) AVERIRIE S ~ B Eh Bl R Ay HiREh « HEFIRfREE
il E AR RAR ~ S BRI B A R BT R S S In [ = R E Y ZE A -

Cause:

Relative movement
between components
of the end winding

Fatigue Cracks of Strands

Cause:

Permanent
mechanical stress of

300\ e 0P /5 the stator bar
Friction Dust
i

End winding with fretting at stator bar 6 In 2000

1 35::5 @ Bc e v

- 21 -



B 36: x4 ™ #7Lpe &

15 EWV RIS AR | PEPTF- A FERH T e4BhnE R (Fiber optical
accelerometer:FOA) A A 25 1HAH B 285755858 (bump test) A4S FAKEL & FOA
EOR g s &5 B 6~8 4H » R TIFFR K HA%#H(50/60Hz ~ 100/120Hz)
& E HASEIRIAA (harmoni cs ) HRBIE R » FLURERME L EEEIZE (Fast Fourier
Transformation:FET) SRHEST /M7 » T DAARCOHIE I [ B FRAVIRELIRN -

2 ' _—

|

12-16 Fiber optical accelerometers (FOA),
6-8 per end winding

+ Sensitivity: 100mV/g, Range: 0..40g

\\ ) .:.
..‘ N \-\ \ \ 3 g _'
. y - - / 4 .
) LA P o7
+ |Sensor positions considering offline modal
analysis (bump test) \"/

B 37T:EWV Bl B2 2% 1 R B

- 22 -



6.3 BETREERETER (rotor interturn short circuit):

SRR RS R (1SC) 2 P 4R FEE 0 Ja ¥ (inter turn shor t) A » £
TR B RAHATEAL - SREEGIYHL ~ ERER R MRYIA 54T R H iRk
ETREN SRR W EE N A R T AR SR Rl -
TR~ SRS (thermal shift)SEIE5E (AIE 38 AR) -

PEFTF N SRR B ERET (f 1ux probe ) 1E fiE4R BB AL RS B R AV EOHIES - A%
HEFNE - ELE - RARYERE (air gap) FHDLE TS0 (pole to pole) R hzsim i Bl E

TREHVETRIFEEE - A HZERER A NRHETE TR EE O BRI S
~>~ ‘\ 1;“‘1' v

B 39:1SC 1 ip] BB 28 2% o1 % B

\
|\ )
\ Flux probe signal
|

1Ed
/ |

) / /]
\ \ >/ [ /
A /
4 Rotor Slot Leakage
\;»'_ / \\ / Flux

Main Rotor Flux
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Schematic Evaluation of Flux Probe Signal

B _C _C B A Az
BENEN=NE B

___________

___________

Up,
>
Ui ISC
M U R A0:ISC B % T LW
ISC

3.2. SEMETE L (Rotor Rewinding) i fE 2

Zhnsz

PR T Z RS EEARAYIE S RIS /45 PEPT A EI AR TR T R s A
B PRI B T SRR B T E SRR R S0R - E T E SR

ARS8 B R O] ST BAAS E 1 - IE R AR AT Y AR HA N R D KB R RE YIS
i (AE41FTR)

- 24 - Bl A4l:# 3 & %5 At 7



F(HfE B4 (rewinding) FEA SRV EE » S3altan T
1. ARhHIsEEES G4HHFER (Receiving inspection & Removal of winding)

T TELERT > g4 Hig R runout 0 FESIEAILEIREE 5 22 ACNC
(computer numerical control)E[RTE > SRFIFFRE AR - SREH] -E88 > FHiE
fTERD(dry blasting) » JE R T AESZRE » DUF{RENDTAM -

il
iy

I

TORNI
TACCHI

~F

Bl 42:#F P ¥ runout £ BIPR

B 43: 83 55 QBT @ 2
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B 44: 85 o ) R 2

2. FEREEEMERSHI(Nondestructive Testing:NDT)

3 BRI A H S B2 P DURRESR R AN He R ELRE Y SE B M > DUBHRR SR A R AR L 7y
i o oA F [ B D AR 4 R B4 5P -

Method Component sBo?:e Eg:;npc:d
MP Rotor flexibility slots v
MP Tooth top , tooth slots, slot bottom (100 mm from ES/TS) v
MP Shrink fit areas of rotor: ventilator hub, Shrink fit TE coupling* v
MP Coupling-centering v
ET/PT Blower blades*/radial blower* v
MP/PT Shrink fit areas of assembly parts: Ventilator-/Blower hub, TE Coupling* v
uT Rotor volume of the pole areas and slot bottom v
UT/ET Axial hole bore surface and volume near to the bore discharge v
UT/ET Radial holes v
UT/ET Retaining rings in assembly condition v
ET/IMP/PT Shrink fit areas of assembly parts: Retaining rings, Insert rings, Slot wedges v

% 4: & AENDT i * 4 5
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] 45:NDT(MT) ’Fﬁ?']ﬁf: 5

3. EHIEEEM(Long Ring Modification:LRM)
W3- 1EAATIL - RAIEBR S G EEWAEEE S8 ZABE L - WS RITIERARS (3R

FI18Mn-18Cr&4e) » H{EHiE 560mm(for GT)/100mm (for ST) » HAYTFZRZEIEM

BRI © HEIFIR R 40 IE

B 46: & 3Tk 12 s (TR S
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4, EETLREZE8E(Installation of New Winding)

RAE T AHGHYE R B EIRTARSERE - R BHIR IR P 25 TR I T
SRR R IR B G B BRI - |- EEGERETREAS (pole crossover) » FHE T
[MHT - Fr 2 alE B 1E B SER AT g -

Bl AT RSB % AR Y

—n

o)

vh

Bl 48: % 5 & L ATRE ¥

- 08 -



Bl o0:=4™ 45 PR 7

5. BETFHYERINE (Baking and Pressing of Rotor)
FRARE 2 EESERY - B TIHLIE RNER - ((EAR 52 2 EE i ARS - HifE
JTRAE S LR :



Bl OL: g & 54 R R

6. FIEREHEEEE LS (Shrink Fitting of Rotor Retaining Ring)
FAREHYEE T SR 0 [ r TR EEE » R UE S2FR

T s

B 52: 4Tk w R Y
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7. EP#ERER(Balancing)
B HIE T EERD T E G RIIREN R AT S A BERE R H 1R e
HIRETE ° PEFT T3 Pt O ] pE B 2 B iR 232340t > 7 0] DA E A 1105

120%#E1 7 25055 > AR I B SR sl BT ol R B~ RIS s — GFE(E - HL R AR 140
53FTR:

Bl 03: & T fmplzda 4 o+ LR

Technical Data

Max Rotor Weight: 340 tons

Max. Rotor Length: 18000 mm

Max. Rotor Diameter: 6300 mm
Driving Power: 8 MW

| Speed Range: 4500rpm

Vacuum Pressure: 2 mbar/ 0.03 psi

g B 54: 8 T fGrip| 2 e o



8. & RunoutfZHl(Runout Check before Shipping)
B HH T 7R A A runou tBZOH] > RS ELAMER S A1 1% 5 T AT T B A% Y S B A

iy -

EENL S & maj
B! 55:Runout +% B e ¥

9. HHEREH(Package and shipping)

N Rl e Ed B B H A I EBIRE (moi s ture) +7 8RN AR R S AV A 28
FREE SR AR B T R AR I EERE - MEHER H 18 REAEEFAVERARE - S0P F]
8% 4 i B R A A B R (408156~ 58T : long term storage container)
AEREEFE0 . 3barHEGR(N) » A AT FHAMERY SRS AR 7S 0 SRR BER R
A HH MRS SR e T RN R4 B PH R vl BB e L BRSO R FEBA E -
UL TR AR AR K H IR AR R E -

3. BI56:EEEE A L



Rl o8:#+ R XmEERY
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/U~ FEPSFEIZEEMEES(Synchronous Condenser ) SEWEE

B & BRI R R B KRR TR ALK B I ARBCEE R 20255 B "SRR 3R
B 2(FHAEREIR) "  EEFFAEREIR (CRPRRE ~ B3 8 ~ ARG ) 2 it B L
RAE20% » FH AN TR 2 Rt - W SR R A BB R IR e A S -
PRINE 2 SRR T S ek B4 » PEPTFAFHRH 7 59— 7% R B A S
Fy[FI253ftH23 (Synchronous Condenser Conversion) » Fi 1 A £t e ST
(reactive power) > FREBMNIAREEIESIS > JRAT R ELEAAE & E - BN ERA
FIRAEAL o BEAHIUEAI U s E2A T A7 R
1. {ERFEMIH®E (reactive power ) WENREFERIHIR
2. REWESBEERREER -
3. HEFME&EAL -
4. DU - (=of@H)
5. GEMEERNCIEEM -
6. BEAERGG AT GHEER - (FERAER)

T HIE B RS AR R N B IR 2 — - AR RS E A S
SRR A L RS ROPA 55 EERAH PR 1S, EE SRR BLER BR GRS 2 (R Ry B DR ER AR
B RIEPEFTF A FR 201 1 ERI i BERH B AL & 15 - ME5eRE T PUAH R0 SHAE 28 AYEL
B (ANFRSFR) - HpERUAEA R A case IAIPAREA -

Case 1 2012 Germany 1640MVA completed Siemens
2013 Denmark 850 MVA completed Siemens
2013 2 x USA 120MVA completed OOEM
2015 Schweden TTMWVA completed O0EM

Ower 50 different projekt have been developt, planed and
discussed with customers. Siemens generated a large pool of
solutions for different applications all over the world for all type
of generators,

2012-2019

# D:SIEMENS Fe % 24 4p Bee X7 5 £
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Case 1RTHUGEHYSEBEMALIR B R EEUAR votarg THYBibl i s ERE - 3% BRRENL
19745 H W E 2 8 1640MVAHYARR (4-pole ) 2 REMEAH - B IE Rl S RHYZS BEIAH 2 — -
ZARAH A E R Fy1500rpm(50Hz ) » EFE 8471 » #81 RSTRITE20. 540 KU/ 2281H -
PaH s SO -

Gen Err /Exc

t lray pay e
L9 8 i
Generator Exciter

Rotating Rectifiers

1 59:Biblis & % #4347 £ W

[F)28 SR S U R AR B B IR A CrUm i Al i) A6 TR L DR B S8 S HaT
73 WA HIPEIREERE  B0E R JET T S S B Ehas i B 7 BERT -

peIRES IR T > N R REMREVIEER - T e et T HYIRBE RS 2 (hydraul ic
motor){EREE (turning gear) HYBIIACR » #EHC LR B aca tHY T E# (inter-
mediate shaft){F R/ BR M 22 B [E 20 S AH S5V RE - SAE H 28— e e S
ffiK (thrust bearing) AMERFE(E S &eAvEh L ORE - HEET A0 MEFTR:
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New thrust bearing to
New hydraulic motor axially stabilize

for turning gear intermediate shaft

New intermediate -
e
shaft

7 60:Biblis k4 in B < 7 4
ERNEEENEL M o Rk — e ENSEES (startup frequency converter:14MW)
K A#RERIL S (static exciter) BUREE A eI 2.4 - Al BEIEE THiE - WAE
SPRMIES (current Timi ter) R PRE © 187 A A ediness - MW ESC O /FH
FEAE ZEIE (torque ) A BN [EID SRAH B e o 2 ARV EE T (react ive power ) $EEEER
e HEE 22 380K VELS M BE 4 PR R EEL e AR A - BEAC AR FIBREE S (4% (Redundant ) JE =

Overview schematic of phase-shifter components

10 kW auxiliary power buses J—
T Generator ling, 10.9 km =
Biirstadt

Amprion 380 kV
interconnected power

10.5 KV/2x2.8 kV

system
725  Generator transformers
Startup freq. ;oo fecpeeee '
converter N i VA
100 to 1530 rpm
g b 14 MW {Siemens) L
[ i .
DC intermadiate L 5 ] TV
circuit ! 1
! '
[ = '
- 374 [J Generator power breaker
bacasnmaa

b Line disconnectar] ABE _@5&!4:
0-27 &V : controll e
-2 ABB wikeaal
I limiter v 1ET RV &
0} =X

Maw G135 swilchgear syslam u
Synchronous generator _|.q.:
27 kW, 1500 MVA 1
RWE Power - n 2

Main exciter

Exciter winding
o ) Rotating diodes 12
Simplifiad schematic for DG excitation of synchronous generator

Bl 61:Biblis F 4 33 4p % 7 £ R
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RIED RAH e 4t = A TR BR S B RS 2 S 3 TR P DU RS DR R JEF 240 K
BB AYTEHl (control) ~ 31k (check) BB (shutof ) fE & /EEH#Et » MHREHZEIR
FICE EHTaAEOHER - REMIEMEE A - MEESER ZFCE N T BT

switchgear
system

Bl 62:Biblis F#H A 4p Bk R &

s tHESEEEIT > oIS S A EN 2 180rpm » FEIFEEBI S S T2 2
1530rpm( 51Hz ) 2 BARHA (GRBE B ZE AT 400 rpmis RIS THRBH ) » RFHEs B 2N 2
1500rpm(50Hz ) » HEAFFER IR B R & > BRI Grptas /sl B /) - LUERE
AETRERBLE AR 2 E I - R [E)20 S A sy s ER D S i E Ky - 400MVa r~900MVar - JFf
FERETJESMV » S AHE OB A RER A S50 R T B -
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-~ BEPTFERTH RS

BRSNS — WA EPEP T T HERDT A IR > bR 7 AR RIS 240
(T-3000)HYZEFEES AR ENThRE VR - TR B A Fe M S8 T HEd T R4 R
IKER - BE{E L BRI T384. OIS > 2P E g bERE © B80T HHER
Fl LR A T 7 [F) S R (R 2 - A [ERE BRIV N 2 i i o = B B (0 (A e
AR AT 5 AR B oA h R BB 2R ME e B P/ B ZH IR K -

S ] (RS A RCR B R AL - H AT T AR S E TR REth R L — > £
UNCIES SN

I |il T' Eil

Bl 63: dxdl~ 21 s &8
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/N

DREER

BETR SRR Ry AN B B 8 N 52 20 N B L » R 2 ) B L E g
REG TG - ] FHEERIPGFT 1A 50T S 18 fE B A S R I S e iy -
JENEH BRARTER BE Ry = 7R SRR A R IS BLHLAR L1 B T FR R Y TR R B RE Y S 5 R 8
Rrp o R T YRR AR ARG T A IR A R T
AP TG SRV HESE AN B W A AR AL AR A RIS - 28 TR R T B O i ¥
BB LR AN E E AR R~

BERAEAMEREE > bR TAEME N HERREE R Frig 1ot - Bl —BaaHy TE > i
TR R R R Y S B85S > AT L8 H C SO R SR TT ¢ /NS
FRAVELS M TS e I AR S R - LS B A B YR b T BN A
ARERRELRE ] - EHHY 01 TAF EEAFEREH RO SO B 2 b %

AR ER Al R A+ B R & BIR e R B AL 1T 7 A R AR
Fi > A AMTES TIEHETERTE - RS B RS0 - (FReh TRET
AR et E N R A R 7 B DR EIRFE(EAVR 2 B (F AR -
[FIRF S AR ACH B E A S EL PR AR RE A ATI 2 © 8 i B[R R A B i AT > ] LR
FAEIS BRIV E RN - AR ARGELERE DAV R AT -

SIMEFT T E[ERG A S S R AT E R A A Bl PRI & A A A S -
BB R EECR (forfelT) Sz ERUER / FRIEER (fortk— ~ =~ =) > Frik
PRAHF RE 23588 Rysynchronous condenser » B REREIHES » N EHEEE{LHY
45k o T R RR R R IR E A FTE R ©

PEFTT-H 1841 ERIIL ES ER 1 T0ENES A FIP R B E My E FEFE AL
HM e BT ERTOZFR el (BN EIRENA S M A EEE TAZRE
REMIURAVAEA > 1 2 ERACAYIRH U ED i R A S R Y BR T - A& bR T & ikl
AT BRI RIET e B AN R IR I B SRR R PR T AER
— IRV AI SRS - AR R AR B R AT AL R RS 5 - IRIERH 2 MEN
IVERAE » JHETRIETPCHIRS B RERHIEI R T 1R135 07 - SN H] =l > IRIREEH

_ 39 -



SRk

1. SIEMENS AG° New HL-class Gas Turbine Introduction > 2019.08

2. SIEMENS AG » Hsinta CCPP TLRI Generator Life Time Extension presentation ’
2019.07

3. SIEMENS AG > Generator Modernization presentation > 2019.08

4. SIEMENS AG - Generator Life Extension Program for Hsinta - PSSA(v2) -
2019.06

5. SIEMENS AG - Generator Life Extension Program for Nan Pu - PSSA(v16) °
2017.12

6. SIEMENS AG ° Mechanical and electrical rebuilding of a turbine generator
for phase-shift operation > 2013.06

7. ETHL > FEMEERTE N AFREERE R AR E - 2017
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