W38 % 1Y 0 EREY DA Vol.38 No.1
200051 A1 H Power System Protection and Control Jan.1, 2010

[N T R R e TR B 150 &R R 1T

R, RFEAT
(7B RARS AN T MNE, T & M 510405)

RE: RALEZRAAM L ALY RESMEEZ—, AT RS LA R A% NBIAEBRATEZZTPRAENFF
R BAIR, AT I MBOREART X —F 7 T RIR A 356, KT T — S HAEFFH A TIRES LA & R LIEATT MY
i, XIBTRE R BB GIRIT, MU B TR S LAR S RAGBATHY 6, B4 RRKE LRSS & TA2605%.
HIRRBA A EE .

KR BATER; 7, LAMe; 22K

Abnormity of converter transformers in Guangzhou inverter station and its treatments

JI Guang, ZHU Tao-xi
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Abstract: Converter transformer is one of the most important equipments in HVDC transmission system. In this paper, the abnormity
of the converter transformers used in Guangzhou inverter station of Tian-Guang HVDC transmission system and its reason and the
treatments are introduced first, then the operation experiences and suggestions to improve the reliability of HVDC system are
discussed. All of the conclusions are not only benefit to improve the operation and maintenance ability of HVDC system, but also
valuable to the design and construction of HVDC system in the future.
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Fig.1 Structure of the converter transformer used in Guangzhou

converter station

J AT St A5 R AR Hs A SR ) 0 Y 2R i )
ATIGEAIAF LA TT 30, RSBk, 5]
LR Ze R . IR 2%, HIEAE RO, T
KR AR R

2006 G 11 H, AERT M e AL s ds it
1T WM s BT, IR 1 A ) g5 #
408327) HLUAZ K ds SR ZopR ™ E AR, BARHL
UL 1 PR,

1 #408327H T BIEHIER
Tab.1 Oil chromatographic data of #408327 converter

transformer 0™

R
H, Cco CH, CO, GH, CHg GH, C+G,

i

08 A
19 | 495 | 619 | 3008 | 573 | 219 | 076 | 1487

o1 H

1A
1400 | 129 | 2016 | 820 | 3973 | 1276 14 7279

21 H

1A
2866 | 260 | 2518 | 2227 | 6831 | 3680 | 36 | 13066

2H

5% o DA I A (I S 2 T L BEL S ) (B A
b SRR ) KA 10% L . Kmp

DIt s, SO s W SRAL 1) B
FBH, 554 K5 120 128.20 mQ, A1 11 4 94.02 mQ,
WD WA T I Se 20 A7 S5 1) mT ek

B e, FH & F i A R4 A # 408327 HuifiAs
BNIBAT, IR #408327 it E ) FiE
B 2007 4F 8 F1, 408327 Hei AR s sE e, Bk
Ok G is B I ENIEAT .

20074FE4 H F1200845 H, M43l R BT CAHH#
WAR 2% G 405 # 408329) FIK2 BAH i A8 [
28 () 905 #408324) 1130 Kok B0 2R
W MRS CHPRIERMR BN . RS A i
AR STIER) KB, HAl, #408329%mAL
T-20084-9 X L5 LI BENIB AT, # 4083244 i A%
IE7E)  FIEH RS,

2 TR R TR SR R E KA

2.1 IR AT ERFERRA

K HRHEHERERAE LK, C 20 BR
AR R A G WA 3y € 0 S B, B A
FS, 3TN A I ] (1 3 S R A 5 T,

(R BB He #s W Sl 1 e vk A7
FESREE, HORA T AR R SR R B 5, i
BRI T2 RS 45 IR, W X ks
TR R

(2) | FIERAAAE T, e 2
BSRG[N, S R 2 s
fEHAR NG 1 H, SeAlI I BaE B T AN 4
BRIGIEHR, 8800 TN, 817 R3h X
R G = IR IS Y N TE

(3) KAz tr i Ged vl g s R IR, 3
ES QR UL A o) e = AL L R 2 Y A 1B YN
KNG, W52k A e ST 4 S IR R i
2.2 SHEAMEIFNR

H408327Hi iz R) FKiG, 4. BHAA
bt PRIpE. Bk BB, ROk AL AT
(PR 2 P8 . $7 FAEIMMIZRAL A A0 2400 HE 4
JERIMBIZ T 0 ON RN o Xk (k.
TR CREBRN, FRAHEPERBIRING,
wER2fFR, e B R R .

B 5 P AR FETIRAN 2 Bl o ) it s A TV
HE, W AU TR AL, T S ) 22 AR T B
MG MIMIGEA bR PRAS 56— 542 i 2 sl AU
— BT, ISk B B () R S
%, BTN KA G ISk [ P9 i e A1, oy
AL IFINOMEX 48 2 AT K BIR 1E . B Bk
WA R i BRI



J A A A TS 1B AT 7 LA R

- 117 -

[E12 #408327#k ik 2 B BEER 1L &
Fig.2 Fault position of #408327 converter transformer
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Fig.3 Dissection of the fault winding
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Fig.4 The winding structure

3 MATERFEFHTRSERBAER

Sz T Al IR R R R 1
3.1 BITRLLRENA EEHE T

IBATAIRUEY], R E U AR G A s A
2 U LS 1) 3 B T DR P IS8 2 1) B oA A
Bro b TR R BB AT PR AR R, 84T A
T EERE T WIBOMAE 3T+ 2R e (i A
ASCy R K M T 28 AR I At TTox e AR
BEAHLAR, WIRETIE &) Z O Ml bR gedl .

M TR A A UL 2 ) KRG,
HRIERT, FEME, UM B N R %
MAZIEAT, AR A e a) SR B AT A AR
e RN DL o

FEIX—HFIRNOU T, D T BRYERF R i
RGUAT, SRR e ASs T s B A
SR, BT LRI T BRI AT T,
LU st i 1 B AR s AT s, i s 2 His
28, WA UL

C1O3E T8 B 5 S A2 mT A2 AT (1
I e AT

247y AR 2 A8 EL e B T B R
s RIS AT I AT LR — MR B E e B Aaa Ay 3K
I3 B E R 2 TSR R AN R mi%



-118 - LR R LB EE

FEL AT 928 1l R — A 1 e v A7 4T o

P S B AR P AR 1) Dh 2R A 7 =X e ok
HL T 3K, R0 B Ay 7K1 it 2 R A A
AT AER—AFISAT I A D) 48 h o, X 1%k
TR IAESEAT 0T, S e s o B 45 R0 S
2L R G W EnZ Mk D) e AT B0 S
PR AESE, W R s EREE, B T B AR
TRIG VLT 1R ey AP B A A, A, R
518 1% .

(2) i AR AR

i H QA TAE, P4k Se2i R
TS, MR S R, IR IR i A
EINE YN &€ TR N A I L I AR U = I 16
PSR T K

(3) 743 FI H i 7 A

N IR 73 B FOAE 2 9 €6 1% W D0 SRR 7 A
S, MR (GB/T7252-2001 2% [ 28 i h i<,
PRSI AT RTINS0, 28 % BRI B A7 AE S, M
IRpREi"3

LL 2008 “F A, ] NGRS H# 408329 iR
E#IELE] FEBR, 5 3 XX EIEITHm+#
408324 Hii AR SR L L ikiE S, T A # 408329
P e 5 as ks e b L is S IF L s 41
B, BIRH FiRzE TI7:0, AR # 408324 it
A SRR OUANTRE— 20004k, 85 T e AR W )
WA, RN 4ERETOR)T BT RGBT,
SRR T R A A A AR DX PR R e ), [
SER, T I RN F ARG AT S
3.2 HEREW

Ak 2009 4 1 H, ML 7 G 2
3 GRS, Hod #408327 Fil # 408329 #ifids
CVZE e 2 R NIZAT, #408324 i AR IEAE)
Fhg. TR T, AHERR R I
AR ) 1) R, A ] BE PR B #% F AR B AT 1
B XA FAS AT 40 i AR 8 S i R i 13 ko X Uk,
— 7 THI VA S 2 BT 4886, RN L ST BTk )
T S—J70, NAWSEEMN Rz, %
FEH BSOS I, DA ORISR 24y, e E
WA RGBT R Al S
3.2, 1 R H g R GONR T =T
AT R

L AR G e MR AR A B et sl 51 2 L DA
by SRAURIBE AR %, A1 FAR R R 2 T7 2Calixn
WA HIEAT I 2R, o MR 2 6 U N\ F Mo Al 1)
HLR K o BT, SR — Al 2k st e, XLl
LR ER VLU AR L — R I 2= O MR X — s

MR B G IR S, AR WERDL R
¥ Siemens A A WM EHRAAY REH, WET
P AR 2% 5 H AN S AR

SR, R HIRAR RS, XU = T e
Wk s ANV DR A g A 52, T E M
BB S IReE, — B i VR T alok A HiAth
W I i, TR TR AT A DA B ATHE K, X ] EXT
NG, WAIERSEE . MR e EAA 72X
R R s AN VAT R S JE S B 8l B R
SPHTThRE, XA T LR A 2R S, AT
3 BT R I B 1 H (R

ZIEFIR] Bt RE WA Wt ERIREAE
BB, AR T BE TR BT £ AR IS AT IR) SR
BATH AR R S8 A 1 DL, ARATEXR IS
1177 X AR R A AT iz 4T ——1X 2008 4 06 J1~08
Hamig g ], R H A R G 70% 1K)
B 8] K9 R AS P a8 AT 720, DU AN -1l Fi 7 e v
5% 800 Ao DAk, WS R)T BN T 3T 42
B 28 B AP R4 B i SRRl R e . N
MRS IINEE, o LA 2G5 X Pz A7y 2 et
W 2 i W o o 4. N B i P
3.2.2 #V HMMEBRIRER T, 4— 500 kV
it % A A%

FR A 5 7 LN B R RIS TR, B Al
H 8% 8 T b 2R A 1) — IR %, 1T HLASHAE A G
MERER S as iy RIAfE, A8 U R oK i i 12 3t i 1 3
TR AR IZAT, X4 HiE RE MR IELT
i <Y

TRt B [ B i TR R i, B
FREE PP BT AAE DM T o SCHR[SIEE . 2750
Mrigid 2 T semi i 25, HERE AR IR B i 4 vl TR
I 3%+£500 kV/3 000 A. =660 kV/3 000 A, =800 kV/
4500 A FI+1 000 kV/4 500 A 4T3 H s 254 )%
FIATIE RS . BV A R H R S T A R M S RN LA
by FE BE A BRI E ) g, ASDOR TREMBEvhs 1l
& AT 3 550 [FIIAA BT S B0 Be 46 1 am F A4k

BEAk, SCHR[9, 1018815 T BAN 22 Hii i R &
GG Y/Y R AR AR R A LU R S PR
P i i AR I A ISAT I AT AT, AR R AL
ARG BT, AE . RIS B, CT.
IR AR S H, IF456 EMTDC. RTDS
PiE T, WFCRW, iyl Y/Y B Az n]
DA DR i b 4 AR 384T

P I 1R F g 9 9 R AR R A R AR
PRI, s LI R AL IR AR LR AR,
R, Wrh I S H i il R S i AR s g i, HE



WL %

J A A A TS 1B AT 7 LA R

- 119 -

TRV, WAER ., TR, BITES R
HEtk, FEA AT DL B T A A B RIE AT IN L
FIWETE, AT DARSAR A = se 5 v, i) LA vy
AR S N B R IS AT REE .

3.2.3 7EH I RG U A HL X )
FMEEL)

AL s 2 IR AS S A AZ IR B VR
TG BEEAA AR SR, XS
s E Ak TR R e, Tk i AR s 42 B4 1B
SRENM) K, B ddr @, AMUTE R
S E], i ELA TR BB, AT . K T
WY B REVFZ AT R R 4.

2 [8 3] H 1T 0 s a8 W R I BUR, 4
A BB T RS L LRI R A,
2 ST H T FE R GV R T IR X s A B 4k
WA BB E R BB -, AU Bh T3
P A E B IR B T R G s AT T S,
AT BT R B A s R OB
3. 2.4 VB LAR He A I ] LR

HAT, WA s P 30 e ARt (1) 32 {4 32 22
2SRy, JLDAT] FRAR E AT ST AR AR T2 N
I3 V1) 66045 o) AR S B R L RAR K, (HIR AN 2580
PRY T AT REA K. 2788 He 35 S 201 I () 4 1 1)
IR A, R R AT AT AL AL
T 35 10 22 Bl AR 1) R BB A

SEOOR)T B R G AR e g 1 S e
SRBEFSATIVR, BEARCRI T e I THGmAE . 76
SR Yol € 1% O R e A SR e, (LA X A 2]
P ARIBATRBL ISR EAL, R, O T BV
RIRT Wi A8 s g1 4 7 i H B IR S, 3 S0 Bt
ASTEA TR SRS T R, B
FEVEE AR R AR (R R A, DA S i A i A
S 2 . D) 4 0 e 5 R T SR T I P 42 4 e o

4 HERIE

Hei AR Mo s B ol Lol ) RSB & 22—
FRARL (b st A Bl I 16 %61, oy S x4
AN EU B ARG TR BRER M. RS
ELUA LR GBO2 LK, WA M A Hii AR
He s ISR BB I & T 255 R, CiE i &
Bt O R, ASCE LRI M AR
ATl SRR AR, SRS T AETC R AR
IEAT IR SR BB AT M AR e (AR i O T
SRER PR, AT B T3 vt e EL v o o AR 4
MHsAT4Ey e ) BB STS H AT E i AR S
AR AR e B RUBER AR R B TR E

i L A R PR R s, IR IS R AT R

WA BARRISATHINI, Baieihig T4 B

HL ARGk R BRI B B )RV B AR

Al () R4 A5 CHE R, DARER = LA L R St

(RECIET

S

(1] WK A= R b BOT 20 B v i BORHIIR . T 0 B M.
Abnt: KM LTy iR, 1985,

(2] PBHAZE, 4{R4, BERE. £500kVAT Himkimn 2
BE (K 20 A7 5 AR BR[D]. W AR, 2006, 32 (9) -
165-167.

YANG Shao-jun, NIU Bao-hong, Lu Jia-sheng. Analysis

of Accident of the Converter Transformer of Tian-Guang

HVDC Project[J]. High Voltage Technology, 2006, 32
(9) : 165-167.

(3] WZERI, B4R, XINLH. R E AR 38 i o)
M KIS ER A T [I]. s EEAR, 2006, 32 (11D :
167-169.

ZENG Xian-gang, HUANG Xu, LIU Jiang-huang.
Converter Transformer Fault Analysis and Winding
Replacement on Sit of Tian-Guang HVDC Project[J].
High Voltage Technology, 2006, 32 (11) : 167-169.

(4] BRZENL, BRE R HRAGKEN 1408316801
AR AR HFE S AT[T]. AR A, 2008, 45 (6) : 69-73.
ZENG Xian-gang, Lu Jia-sheng. Fault Analysis of
408316 Converter Transformer in Tianshenggiao
Converter Substation of Tian-Guang HVDC System[J].
Transformer, 2008, 45 (6) : 69-73.

(6] HZE, WML SR, 5 £500kVHR AL LG
TRRACPEECARN )], s EECR, 2007, 33 (10) -

222-223.
(6] ®miE. mEARHH CREEARM]. dba: hEHES
HipAL, 2004.

(7] EWest. RAXLIL S R £660 KV K5 &

AR FE AR (RIS AN I IR rTAT R [I]. L0 Be4%, 2008,
9 (6) : 38-42.
WANG Xiao-jing. Feasibility of Adopting Double
Transformer with Parallel Connection to Solve Problems
of Transportation and Production for +660 kV Extra
Large Capacity Converter Transformer[J]. Electrical
Equipment, 2008, 9 (6) : 38-42.

(81 XL, HFEN%, TKIC5E, A5 UM A RS AE

FPHIWIFI]. PRI R, 2008, 28 (10) :
1-8.
LIU Zhen-ya, SHU Yin-biao, ZHANG Wen-liang, et al.
Study on Voltage Class Series for HVDC Transmission
System[J]. Proceedings of the CSEE, 2008, 28 (10) :
1-8.

[9] LIN Rui, LIU Hong-tai. Analysis of Steady-State
Operation of Shenzhen Converter Station’s Y/Y
Converter Transformer Substitute Zhaoqing Converter
Station’s Converter Transformer[A]. in: The 17th
Conference of Electric Power Supply Industry[C]. 2008.

(T4 %124W continued on page 124)



- 124 - Y EE R R
e (4] HIEZE HaMb REE S 5 BFEHE[Z). A

(1] BP-2A SHLEFE R4 2B BOR U (Z]. I
Fat AT FEEE, 1997
Technique Instruction Manual of BP-2A Serial Busbar
Protective Devices[Z]. Shenzhen: Shenzhen Nanjing
Automation Research Institute, 1997.

[2] PSL 603 (G) By ek ftds BH AU F[Z).
HL TR H BB ATBR A ], 2004,
Technique Instruction Manual of PSL 603 (G) Serial
Digital Line Protective Devices[Z]. Guodian Nanjing
Automation co.Ltd, 2004.

(3] ZRWuhsE A RGRY G 5 70 KA R NI[Z]. Hi M-
AR NSRS, 2004
Protective Signal Classification and Transmission
Standard of Integrated Substation Automation System[Z].
Fuzhou: Fuzhou Power Supply Bureau, 2004.

B fmdEa AR, 2006.
Signal Classification and Transmission Standard of
Integrated Substation Automation System[Z]. Fujian:

Fujian Electric Power Company Limited, 2006.

Yk HEA: 2009-01-09
e

REF (1979-), F, TP, TFHE, TE2NFE
NEGH R Fo R B354 A S T4, E-mail:
zh_guoping@126.com

¥+ 4 (1969-), B, HALAIF, THEME, KM
F oA ARG S A gk AR I A

HLFT (1966-), B, AT, KINEE S 24
SuRY T ITAE.

(E4#% 78 W continued from page 78 )

(4] EIEZ, Bk, X BB ITh D2 AME M.
Jent: HUBR Tk AL, 2005
WANG Zhao-an, YANG Jun, LIU Jin-jun. Harmonics
Suppression and Reactive Power Compensation[M].
Beijing: China Machine Press, 2005.

(5]  Z=iglg, 4550, JETDSPRHALH L0 T & A= 2545l
FRIOBEHII]. kg8, 2005, 33 (10) : 57-61.
LI Hai-peng, NIU Pei-feng. Design of a Static VAR

Generator Controller based on Digital Signal Processor[J].

Relay, 2005, 33 (10) : 57-61.
(6] ETIRI, 5. W -FME NI REN
MATLAB /i &[M]. db5t: YTk AL, 2006.

HONG Nai-gang, et al. MATLAB Simulation of Power
Electronics and Electric Drive Control System[M].

Beijing: China Machine Press, 2006.

It HEA: 2009-01-05;
EEE

A (1974-), %, 813k, M+, TENFHRFS
WAL & B RGMIIRY BoR G SE A ST @A TR
E-mail: Ifliang @163.com

BA IR (1944-), B, #ax, HEAFIF, AELAE
B W) R GBARY B R B3k B Sy @ e AR

% & (1984-) , B, Mk, HAAFTAHLAL L. @
7 BRI BT W5k A k.

{&[E HH7: 2009-02-28

(E4#% 119 W continued from page 119)

[10] LIU Hong-tai, LIN Rui. Analysis of On-Load Tap
Changer Operation and Harmonic Condition of Shenzhen

Y/Y Converter

Substitute Zhaoqing Converter Station’s Converter

Converter ~ Station’s Transformer
Transformer[A]. in: The 17th Conference of Electric
Power Supply Industry[C]. 2008.

[11] Rudervall R, Charpentier ] P, Sharma R. High Voltage

Direct Current (HVDC) Transmission Systems[R]. in:

Technology Review Paper Presented at Energy Week[C].
Washington DC (USA) [s.n.]: 2000.

WS BER: 2009-02-02;
EHE T

By (1976-), B, ARG, BATAE LM LR
T,

AFHT (1980-), F, TAIF, HAAFE LM B Ly
IA. E-mail: taoxi_zhu@hotmail.com

{&E HEY: 2009-03-23



