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A new method based on generalized ratio of converter station integrated protection

JIN Enshu !, XU Jing?, JIN Yuwei', ZHANG Kai', LI Deng'
(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
2. Jilin Power Supply Company of State Grid Jilin Electric Power Co., Ltd., Jilin 132011, China)

Abstract: With the development of AC and DC hybrid transmission technology, research on the protection of converter is
becoming more and more important. According to the commutation relation between bus voltage of converter station and
the output DC voltage of converter. The generalized ratio is defined, and a new method of converter station integrated
protection based on generalized ratio is proposed. This method uses the idea of integrated protection to divide the
converter station into regions. The generalized ratio is used to achieve real-time online monitoring of fault element
anomalies and failures. And in accordance with CT current characteristics of the valve side of converter transformer
bushing CT, it can accurately locate the fault current signature element. Through failure analysis and EMTDC/PSCAD
simulation, protection under various fault conditions commutation element can operate correctly.
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3 {mEWIE

1z I PSCAD i B, #2371 1 Fsfr+800 kv
RURK B L R e HAR Y . LR R e 5 T
B S OR el ER I N e = o i | N AR B < i
T4l R g MR TR 2 — IR R KA
AR A I [ A IS T B SR AE 5 ms BL o PR AR SN 2
KR 5 ms, A2 RS, ikl
oA 5000 MW, Fi5E HLIALN 3.125 KA, Frik i s
2000 km, PR B R FAFIELE, Bt
LRIRRH] 6 RV AR S, BlUEREI RN 630
mm’, R=14.97 Q. ML HIEFEIE: dU=I\R=
3.125X14.97 = 46.78 kV. k& ZIN 40 ms. AL
I A MBS
3.1 MR XIERIEIT

MR IE R IBAT, g s O R
HLR U, (WP 4 FRU S 1028 R 26 P ) DA S i A0 T 8
—IKMHE U, (K] 4 SEZPFTR) SRERZE 6 DL
WA A R CT IR, « SRS
S 4 TR,

1000¢

Ud/kV

500F
e
=) | 00 20 40 60 80 100 120 140
| ) ) " ) ) " |
X 0.5'— 1
0 0 20 40 60 80 100 120 140
o2 : : : : . .
= 0
= 72 1 1 1 1 1 1
0 20 40 60 80 100 120 140
p 2 T T r . . T
= ) / / / / . /
0 20 40 60 80 100 120 140
1.5 T
£ 05t ]
. [ L L L ! L L ]
0'50 20 40 60 80 100 120 140

t/ms

4 BIRXIEBIET

Fig. 4 Normal operation of converter area
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Fig. 5 Converter fault
3.2.2 AL A b
B AR A — IR R AR A R R, U
Uy~ GRERZE 6 LU BOEIE 6 .

3
2
1
0
2
0
2 0 20 40 60 80 100 120 140
< é T T v T r r
\-? 2 1 1 1 1 1 1
0 20 40 60 30 100 120 140
1.5 : : : . :
g 0.5'1—[ 1
~0.5 : n : . . :
0 20 40 60 80 100 120 140
t/ms

6 HREE RS

Fig. 6 Converter transformer fault
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