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Research on HVDC Transmission Project Commutation Failure
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Abstract:

systems connecting with the valve, and for the state of the valve itself. When phase change failure happens in the

When a thyristor valve works in inverting mode, strict conditions are required for the AC and DC
inverting side,the valve will endure larger current stress, also frequency fluctuation of the AC system and current
surge at DC side will occur. Commutation failure phenomenon has occurred many times in the debugging process of
South Korea Jeju HVDC transmission project.This paper from the commutation failure theory,  through
comprehensive analysis of field test results and simulation of fault phenomena simulation methods, determine the

fault point and effectively solve the commutation failure problem, satisfy the engineering operational requirements.
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Fig. 2 Commutation failure TFR oscillograph
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Table 2 Fault number statistics
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Fig. 3 Commutation failure fault waveform analysis chart
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Fig. 4 Valve V, missing firing
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Partial Discharge Detection and Pattern Recognition for Transformer Bushings Based on
UHF Technology

XTAO Tianwei
(Guangzhou Power Supply Bureau Co., Ltd., Guangzhou 510410, China)

Abstract: Partial discharge (PD) of transformer bushings causes degradation of the insulation, resulting in fire
and explosion of the bushing. The conventional PD measurement method needs to use the grounding lines of
bushing’s end screen, making the operation complex, and the measurement is interfered by the pulse signal from
grounding network. In order to solve this problem, this study proposed a partial discharge detection and pattern
recognition method for the bushing based on ultra-high frequency technology. According to the typical defects in
real bushings, four PD defect models were designed on a 110 kV transformer bushing. Then the PD signals of the
four defect models were detected by the conventional pulse current method and the proposed UHF detection

1)the PRPD spectrums of the PD defects obtained by the UHF
and 2)the PD defect types and possible

method, respectively. The results show that:
detection method and the pulse current method are basically identical;
discharge position can be identified according to the morphological features of the PRPD and NV spectrums. This
research may promote on-line PD detection of bushings.

Key words: bushings; partial discharge; PRPD; UHF'; pattern precognition
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22 EERRSILEMARKRE

HUTAE 8 kV Ze A i, i s AR e 1 R i 1A, )
FEJICH 1 29 R 350 000 pC., i 7 4n itk B R A ik
LR SC21 ] AT s, 2 WK B i AN R 2 %)
B R A E AR, X T Z R N A R )
W o i 22 1 P UL IR 9 3 3k DK e L A 5 AR AR R A
JIR 5 5 A AN 34 93 43 7 0°~90° F1 180°~270°, P B¢
DX 1) PR T30 R W B 2, 5 R O B R ) o R
VT f A AR ST T m Ak R R R T ek ik
AR — Bz R, g KA I R R
[ERERER /N E
23 EETHHEREZFEE

HUEAE 76 KV ZE A1), iR AR 2 0 s AT, AL
FERCE 22 8 000 pC. Fréz ik &l WLIAl 10, i ik
iR B R R v UV T A S AR A 1 A AR 00~
90°,120°~270°Fl 300°~360°,3 Ex [X. ] A fiF {E A

7872751

o 629820 -

o
=

1% 472 365 e
#

314910 -

S, 90 180 270 360
ML)
(a)llik v L JiEPRP DY &

1.0f OO0

180 240 300 360
AAL/()
(b)4 2 SPRP DY £

0 60 120

B9 EERFSIKEMRAREEILL
Fig. 9 Patterns of bad connection in bushing tap
WO UCEOY BRSBTS R 3 B AT U IAE
BTN B PR R — Rl b B sk b A
JACFEL MR (L 73 5, A S B 9 A B R AL
18540
14 832

/pC

11124

1

7416

T FRL &

3708 LR A

0 90 180 270 360
AL/
(a)lk 7 HL S PRPD

1.0[w = o [ ALL IS -
0.9 % * LTIRARR X
SVEIPR PANES o
0.8F " "va us 32 '_u','?'& S W
: P ST '!:i"“;( M I,
Ve, N S gy el .}' .
’ " » o, e (!-' % - ." O
PSS 5 YR SRR
’\ "__,-,.., R » » :\. é
. o ; -"-‘:- oo 4
0afr et el 3
SRR
0.1F sy %, -.; o ,~.(: s
* . ! Mk o L. '
60 120 180 240 300 360
HAL/(®)

(b)FF = SPRPDY 4]

E10 EETHHERBZFEEILL
Fig. 10 Patterns of floating discharge on the bottom
of bushing

24 EETEELEER
ML AE 27 kV 24, R R e e sk A, A
TERCE 20 1 800 pC, I BB LK 11, Bk



WL

K. AL T A R IS P PR S R

147 -

[13]

[14]

[15]

[16]

[17]

HAN Jinhua,ZHANG Jianzhuang, WANG Wei,et al. Dis-
cussion on earthing modes of high voltage bushing end
shield in power transformer|[J]. Transformer,2009,46 (6):
64-67.

WP 4R RSB R I JR T i
S Y 520 5 43 BT[], e L AR, 2009, 45(3):157-159.
SHEN Yu,LUO Wei.
bushing tap on on-site PD test for transformers[J]. High
Voltage Apparatus,2009,45(3):157-159.

TEB A BT, Al A U8 Rl e B4 B AT ().
A8 R 4, 2008 ,45(1):31-34.

WANG Xinquan,HE Yanqun. Partial discharge phenome-

Case analysis of the influences of

na of oil-paper capacitor bushing and their analysis[J].
Transformer, 2008 ,45(1):31-34.

BF B BTG AR LA BORR BORTE L ) ik
FORSRAE Th R T[] = 2% ,2013,49(1):126-129.
SHAO Jin,HU Wuyan,JIA Fengming,et al. Application of
infrared thermal imaging technology to condition-based
maintenance of power equipment|J]. High Voltage Appara-
tus,2013,49(1):126-129.

REID A J,JUDD M D,FOURACRE R A, et al. Simulta-
neous measurement of partial discharges using IEC60270
and radio-frequency techniques[J]. IEEE Transactions on
Dielectrics and Electrical Insulation, 2011, 18(2):444-455.
REID A J. Identification of simultaneously active partial

(E#% 140 )

[13]

[14]

[15]

paratus,2011,47(8):1-4.

SMEWE 5 TV SR R0, A5 R i B UA i
b LR IR SE D). HL R4 AR 2009, 33(4) :6-10.

WU Yani, JIANG Weiping,ZHU Yiying,et al. Research on
inner overvoltage in UHVDC transmission line caused by
flashover to ground fault[J]. Power System Technology,
2009,33(4):6-10.

SIS R AR AE. T AR AR A AL 3t 46 A 2 K
JU AL A3 A [J]. 4K LA 2005, 33(18) : 75-78.

LYU Pengfei, WANG Mingxin, XU Haijun. Analysis of com-
mutation failure reason in Three Gorges-Guangdong HVDC
system Echeng station[J]. Relay,2005,33(18):75-78.

X B0 AR LT A AR TR AR AL R A R
PUREE T AT T8 R SE A 91k, 2011,35(5):47-51.
LIU Dengfeng, LI Yinhong,DAN Dongyuan,et al. Study on
setting preparative parameter of HVDC system protection[]].

[18]

[19]

[20]

[21]

discharge sources using combined Radio frequency and
[EC60270 measurement|J]. Science, Measurement & Tech-
nology, IET,2011,5(3):102-108.

FF W, AR BRI AR GIS WA 4 5 T R ALK
W I Jey B Tk v, ™ AR B A2 T S5 T AR (D] B R BOR
2011,37(7):1719-17217.

QI Bo,LI Chengrong, GENG Bibo,et al. Severity diagnosis
and assessment of the partial discharge provoked by high-
voltage electrode defect on GIS insulator surface[J]. High
Voltage Engineering,2011,37(7):1719-1727.

) 5 HL T 2 ) 32 A A 1 A T i 28 5 A S AR g e 5% 401
1 44(2006-2010 4F)[M]. db5¢: = L Jp e, 2012.
fEWELE, £ fiF, BAEE, 4F. 500 kV A48 TR 4 2 4 S 7L g
W K2 43 M), v R 4% R, 2008(11):2513-2516.

REN Xiaohong, WANG Wei,ZHENG Jiankang, et al. Typi-
cal fault analysis of 500 kV transformer bushings|J]. High
Voltage Engineering,2008(11):2513-2516.

S E W AR e IR R T s L R
Fi 0 S R I2 T[T, AR T, 2004, 171(2):35-37.

MA Weiping, WANG Shuo,CHENG Fangxiao. Partial dis-
charge testing on site and fault diagnosis for oil-gas bush-

ing transformer|J]. Jilin Electric Power,2004,171(2):35-37.

B K H(1987—), 4, B+, TP B @1 h b A itk

KELA,

[16]

[17]

Automation of Electric Power Systems,2011,35(5):47-51.
&R A B BRI AE. £800 kV RF i R B R U
Uil F TR AR AP R B B A L TR B, v TR A
2007,43(5):351-353.

AN Ping,GOU Ruifeng, CHENG Xiaoxuan,et al. Charac-
teristic of over voltage protection in £800 kV ultra high
voltage direct current convert station[J]. High Voltage Ap-
paratus, 2007 ,43(5):351-353.

AR R R AR S AR R AT SE ()] R
RGP 5, 2009,37(15):53-58.

WANG Yao. Study on the control and protection system of

ultra high voltage direct current transmission[J]. Power

System Protection and Control,2009,37(15):53-58.

MOF1978—), B, LA, EENFEHELAK LK

) Fo Ty ANME AR A& 0 B 5T et TAE



