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Typical abnormities and their treatments of optic-electric measurements used in
HVDC transmission projects in CSG
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Abstract: Taking the HVDC transmission projects of CSG as an example, the basic principles of DC voltage divider and DC
current divider are introduced first; then the circuits of optic-clectric measurements are discussed; at last, combined with the
operational examples, the typical abnormities of optic-electric measurements, such as the abnormal fluctuation of DC voltage caused
by optic fiber sensor fault, the defective fixture of the coaxial cable of DC current divider, and the switch of the optic-electric and bus
system are discussed. All of those operational experiences are not only valuable to the design and implement of HVDC projects in the

future, but also benefit to the operation and maintenance of optic-electric measurements used in converter station and even in digital

substation.
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Fig.1 The measurement position with optic-electric transducer
in HVDC system
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Fig.2 Principle of DC voltage divider
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Fig.3 Principle of DC current divider
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within the optic-electric measurement

2.2 £800 kV = EHiftHi B ARG RN 2 =58
+800 kV =/ Hiifir i R4 M4 R At e
KH SIMATIC TDC #HUL1) 2 D fig db BE 2§ R 585K
Mo il 5 B, BUHIRRFE SR 20 & b N I
OB T RS, 4 SIMATIC TDC H ELFCRFESL
AR BRI LOS AbBR )G, fE4i% TDM Mgk, ARG
ik B AR B

it

el R
PR

reEsmetn |
3 ehy |

E 5 mI Eii BRSNS E K
Fig.5 The optic-electric measurement used in Yun-Guang
HVDC system
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Fig.6 The optic-electric measurement used in Tian-Guang
HVDC system
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Fig.7 Equivalent circuit of HVDC voltage dividers
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Fig.8 DC voltages before and after the on-line handling
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Fig.9 Configuration of reconstructed HVDC voltage dividers
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Fig.10 The structure of optic-electric CT before alteration
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Fig.11 The structure of optic-electric CT after alteration

% LikduE e, KT HREHE RS A2 E
PIREE . e LU L RG34 AR H IR SALL ) it
334800 kVE ERMEBERENXANEREXRER

FHFEAREHFTE

n FSCETA, 75800 kV =) H i R,
M RAE IR N B RS )S, H TDM B 2ki%
2GR RS N TRIERTEME, WERSES

TDM BN TURECE . R0, WET A, =
JCHRBHE RS, —ENE R W s s E
RSN, HAEE B LR 2] T —E N R
%,

412009 4208 H 21 H, fE+800 kV = Hii
TR RGN, R 2 ELRINE RS 2 Wi
I, 6% 2 BRI R4 1 1 R LR B B Tacw
WEEE 2 BT, Lion MEKAERAE, ERE
TR ZE N IRY IR BN, 4518 T H) 2. ke s ik

2 1
SFINEEE
RBUARO |

WERRAR |0 )
RAEEER

REERRO

1000

PRERRA
FRENERA
PR

ERRPR
31 TOMSEE o
THRAYEIERS

RERRIPAR
RUEATDME
B2l

50.60 21:43:5065 EI2(Se)

21:43:50.50 21:43:50.55 21:43:
12 HERIKE

Fig.12 The transient fault recorder curve

FURT, 38 s b 3 (v i 1) Jist AT R A S Tt AT A
FEH .
+800 kV ) EiikinH RGN &b 55 A
Ll [ Sk RSSO, (HRE H R his 4T 4
5, DGl AR B R A E AR A 583
3.4 Hit

(D) AeHERALAER LM3 AR MR R
=] o

A7 FEL IS L DR R S R, A
O FL S R AL AE B LM3 SR b R AR e o AR S
B L RS [ SIMADYN D R4: 0, HkE i) LM3
FAF G E A T T RS A 1 90%4 .

LM3 ffifFibs e, ZEES (R R0
JyR AN R, JEEHIEAT, X TCEER R 25
E I

(2) i CT WMZitaFess, 2R KIE CT
WA S5, Jf 04 B ] i [m] i s

4 Z5iE

J6 CT MG PT £E Ry L M FL UL B R SEh 45 2
TREMNA, R AW N A B 5
RSN AT, AT HGH



- 152 -

HEREP D EH

TRERN L, e T —RB%.

Al ZHIEAT, MM A& B TR
JeE ARG B T, AR TR O
SRS S AR TR T, ot PT P& Rl rhos
AR I HR R A 3L 5 T A LU RS DR A 6 CT
[Fil ol EL 208 P 55 T 7y AN 224 B g ol ) L O LU DU R
St £800kV =) HUAN FE AR GGl B A AR
LR GV X TUR RGNS, XA BT
A 5 BTV A R GRS AT YR, RN O AR ER
W TRER B SRt T A RS
Sk
(1] ERE. WA BN RS R B AR

[J]. HMEA, 2001, 25 (4): 1-5.

ZENG Qing-yu. Principle and technology of digital

electrooptic measurement for power system[J]. Power

System Technology, 2001, 25 (4): 1-5.

(2] W BH, gk, TRIBMS. Al s R4k d O Y
IIBEFUL]. B TRES el A ARRERR, 2006, 2
(3): 233-236.

GAO Yang, ZHANG Hai-yan, ZHANG Xu-peng.

Research on application of photoelectric transformer on

relay protection[J]. Journal of Shenyang Institute of

Engineering: Natural Science, 2006,2 (3): 233-236.
(3] BBt B A% e A 11 U F L S

B BT BRI, 2006,2 (3): 23-24.

DUAN Wei-guo, LU Yan, YANG Shao-jun. Analysis of

the abnormal DC voltage fluctuation of the pole II in

the Gui-Guang HVDC transmission system[J]. Southern

Power System Technology Research, 2006, 2 (3): 23-24.
(4] skieR, SREENT. KT B R GO T R s S B

JSUIA Je SR ma M (). B R S A stk 2007, 31

(24): 102-104.

ZHANG Hai-feng, ZHU Tao-xi. Analysis of the

abnormal DC voltage fluctuation of the pole I in the

Tian-Guang HVDC transmission system and its negative

influence[J]. Automation of Electric Power Systems,
2007,31 (24): 102-104.

(5]  SEVRME, JkME, Aot mEESEER AR BRI
7 B B A BR[D]. M3 R GE E Bk, 2008, 32 (5):
104-107.

(6] Bk, sk, F5T RTDS [IHVDC HiREZHIEE
WEAR[T). M7 HEMER, 2008,2 (6): 52-55.

HAO Zhi-jie, ZHANG Jian-she. RTDS-based research on
the principle of HVDC voltage fluctuation [J]. Southern
Power System Technology, 2008, 2 (6): 52-55.

(7] AEMESS, 22007, Rt IEC 61850 fF MUK R
R AT D 2R 48 H 3K, 2000, 24 (8) : 62-64.
REN Yan-ming, QIN Li-jun, YANG Qi-xun. Study on
IEC 61850 communication protocol architecture[J].
Automation of Electric Power Systems, 2000, 24 (8) :
62-64.

(8] ¥, kit A vl (¥ R AE A DGR AR [T].
HIMEAR, 2006, 30 (23) :67-71, 87
GAO Xiang, ZHANG Pei-chao. Main feature and key
technologies of digital substation[J]. Power
Technology, 2006, 30 (23) :67-71, 87.

(9] 2%k, ook, sREMME S, AR E BRI G AL
o7 0. ARG BN, 2001,25 (8): 42-45.
LUO Yi, TU Guang-yu, ZHANG Jin-hui, et al. Digitized

comprehensive

System

transmission plan of  substation
infromation[J]. Automation of Electric Power Systems,

2001,25 (8): 42-45.

s H#A: 2009-11-18; fEE HA: 2010-01-12
fEETE T

KFEHT (1980-), B, LAV, BATAF LMY
IA4F; E-mail: taoxi_zhu@hotmail.com

x K (1969-), F, AH, TAIF, MFELIEAT,
W A i B 3 DA

FRTEH (1980-), 5, TA2)F, B AT ALAMBLEY
4.

(_E4#% 124 W continued from page 124)
PENG Wen-ji, LUO Xin-qi. Research on vibrant fault
diagnosis of hydro-turbine generating unit based on
wavelet packet analysis and support vector machine[J].
Proceedings of the CSEE, 2006, 26 (4): 164-168.
(8] HEwgUE, wSCHE, BOooHE. 4 SHENTA Ay
SR AT ANIR]. TR AR ARBEAR, 2004,
44 (1): 93-96.
GUI Jun-feng, GAO Wen-sheng, TAN Ke-xiong.
Criterion for transformer winding deformation calculated

by the structural pParameter method[J]. J Tsinghua Univ:

Sci &Tech, 2004, 44 (1): 39-36.

Wi BHR: 2009-09-23;
E& &

Tk (1971-) B, W, #Hix, NFEELHEALAHF
WEEHS; E-mail: jarong@163.com

ko= (1973-) 4, AT, MBRE LT T4

#OR (1982-) F, MEHRA, KAELHEELEK
el B HFE LA

{&[E HHF: 2010-01-21



