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Fig.1 Equivalent model of CT
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Fig.2 Excitation curve of TA
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Fig.3 Three-phase differential current waveforms
of converter transformer
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Table 1 Harmonic contents of converter transformer
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0.354 3.277 0.780 4.201
0.356 2.662 1.385 1.922
0.364 2.309 1.672 1.381
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Fig.4 Schematic diagram of currents flowing into valve side
of converter transformer during commutaiton failure
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Fig.5 Location of TA for converter transformer
0T S 50 A S O TA & AR R
ARSI, ASSCo3 S0 M) T TA 000 v, 3 1 £ L R 1) A%
ARRZEARFAL TA WA, (D) s, N T
@?ﬁ*ﬁ,’fﬁﬁg TA] \TAZE@@;[:E)J‘:’ 1 :10

Am=m,-m,
{AP =p27P

Forfr my my 2350 9 TA — U5 N R 37 1 £ 5

PP 23R TA — 5 A R A A
K6 25t 1 0.5 s If Al F AR A= A Ak b

(1)



D € 2 8

% W & &

EIRLE

FIAARARRIGATOL T, TA Wi {5 LA S AR A A A 1R 22 i
2 A 6(a) iy TA IR ASIR 2, I8 6(b) y TA
AR RZEE . WK 6 al LI, TA, B IE(EFIAH
FREASHR I B T BORIRIE , TA, B A REIER A7
Ho— M

2
0 ’:
0.47 0.48 0.49 0.50 0.51 0.52 0.53 0.54

t/s
(a) I@IE 7R

FEIE /KA

200

0 {
200 —
047 048 049 0.50 051 052 0.53 054

t/s
(b) MIAAEARER:

6 TA fEEFHEIRE &

Fig.6 Transfer error curve of TA,
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Fig.9 Differential current and its 2nd-order

harmonic ratio under internal fault
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Fig.10 Differential current and its 2nd-order

harmonic ratio under external fault
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Fig.11 Operating logic of differential protection for transformer
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Effect of commutation failure on transfer characteristics of

CT and differential protection of converter transformer
SHEN Hongming' ,SONG Xuankun' , HUANG Shaofeng”, LIU Ying',XIAO Zhihong',
HAN Liu',CHEN Wei' ,ZHANG Xianglong'
(1. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract; The effect of commutation failure on transfer characteristics of CT ( Current Transformer) is analyzed,
which shows that plenty of DC components during the commutation failure may lead the CT saturation. Then the rea-
son why the commutation failure brings plenty of DC components is theoretically analyzed. The effect of commutation
failure on differential protection of converter transformer during the simultaneous saturation of CT and converter
transformer is analyzed ,and the results show that the differential protection of converter transformer may refuse to op-
eration when internal fault occurs,while be reliably blocked when external fault occurs. Some coun-termeasures are
proposed from aspects of relay protection and converter topologies.
Key words: HVDC power transmission ; commutation failure ;electric current transformers ; converter transformer ; dif-

ferential protection ;relay protection
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Fig.A2 Curve of extinction angle and exciting current under fault occurring at F;
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Fig.A3 Curve of extinction angle and exciting current under fault occurring at F



	1
	申洪明附录

