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Fig.1 Flowchart of nonlinear resistor control
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Fig.2 Schematic diagram of generator model
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Table 1 Generator parameters for different capacities

LRSS R./Q X, X) Xi

QF-12-2 0.0202 1.926 0.198 0.1184
QF(N)-15-2 0.0197 2.325 0.232 0.1363
QF2-18-2 0.0114 1.650 0.170 0.1100
QF2-20-2 0.0114 1.840 0.190 0.1205
QF2-22-2 0.0114 1.990 0.210 0.1310
QF(W)-30-2  0.0059 2.280 0.218 0.2174
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Fig.3 Schematic diagram of simulation model
AT L3 K HL L I v A AR B Ml
AR BB I | =R R I S R AN [ R R B T
BRI R R G R A =M R R & R
1B i 2 T W 25 R e o 25, A SC 22 R &R
Gorp A e v AL e — R e I R AR R R AR
0] 3 2 oty — A J I ek 2 R BCRR AR LT & AL
T I 2% 1 TRV, G bl i 467 5 0 RT3 b o 2 4 b S
IR
U5 ERLRL P REAE 0.237 s &4 = M40 B
W 7E Ak F LR A R W B RS R Sh LM B 1R JR 7R
0.302 s Wr it 25 P4 fish 3k i)t B0 AL I

2 K HEHH L= %S R FE AT BT E% 2%
TRV (FES#H

2.1 12MW ZHBHEESE TRV FEDHF

PL 12 MW & BHL R 6], 25 & A & B 2 o —
A e 5 A s, = A i I L AT B Y B IR G T 1
[/ TRV P43 W 4 A s i

20 A
<
g3
gg O
n e
1 0 M B
0.23 0.26 0.29 0.32

t/s
B 4 =Z1HEMBIRERE

Fig.4 Waveform of three-phase short circuit current
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Table 2 Calculative TRV of three-phase circuit breaker

M U/kV ty/ps  (U/t3)/ (kV - ps™)  f,/kHz

A 14.622 87 0.1681 5.263
B 24.623 87 0.2830 4.878
C 14.182 87 0.1630 5.263
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Table 3 Calculative TRV of generator circuit breaker

for different capacities

S/MW U./kV t3/ s (U./t3)/ (kV - pus™)
15 24.572 84 0.2925
18 24.123 80 0.3015
20 24.083 76 0.3168
22 24.034 73 0.3292
30 23.877 63 0.3790
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Fig.6 Relationship curve between TRV rising
rate and generator capacity
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Fig.7 Single-phase equivalent circuit of

circuit breaker for TRV calculation
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Table 4 Calculative TRV of three-phase
circuit breaker

M3 UKV /ps (U/t5)/(KV-ps?) f/kHz

A 8.721 77 0.113 6.536
B 13.546 77 0.176 5.586
C 9.031 77 0.117 6.452

WA H R B b T35 1 R AH BT B 2% TRV B8 1 56 (H
R B T RS BT 9 AL C AR BT ES ES TRV W E
FYSEMEAIR XSRS B A W B 5 T I8 | e i
B Fh FD 5 A8 ) el | DT S B0 T AH R JS T G Y
PR AH B % A% TRV BOE i IE(E R & 2% e -t
AR EMN R AESHOAHE

[FIFE B AH W7 i 25 F O A 51 ok 2 JHE A AR 2K
B A2 FAH LT (] B2 56 3 TRV ; A C PR AH
5% e e I 3 ) B et 2 ) s O | EC O T ] )
TRV, B B [ 5 B A 5 ms, = AH W7 %
#% Wi O B9 TRV 43 0.68 ms W =R ¥ )5 | i
FERVRAE A 7.21 kV B TR0 & R 2R Bk %
AR BT A AH CAH A BIAE R B AR 19 20 45
RS FRE IR,

4 MR A R R S MR TRV TR
B KRAEH 0176 kV/ws (B FHAH) KT GB1984—2003
R FE 22 AL T 65 e )Xo 1 FEL R A 12 KV 3 i R
RISZ i e A TRV BT RLE M 0.34 kV/ s, B
T GB/T14824—2008( = J& 2 Iiit & FEAIL W # # ) %o
i & B LIRS A0 B LR 12 kV B & FL AL
BEAF TRV EFRAHEE 1.6 kV/ s, Xt R TE
“Ta] 2 K ML S A AR R A - R AR B Bk
JEIUTT M A A 32748 Fe i K ANt 28ty = 2 I 1 o
Je AT FH A 3 T HE 7R DT B 2 HE W8 /£ GB1984—2003
(R HE A8 I VR 65 ) K DT % e I A PR A2 R R I SR
RP7E X PR A 0 35730 i A Y DT B 2% T DU AR & R
HIL T fif #4522 2 A2 R FL ML 1 A
32 12-30 MW /NEEXHBYEIEEE TRV WHTE
S

[ R XT T 12~30 MW /)N 25 1 & H AL W7 4% 245 17
T E WSS TRV LT RaEk i IT Rk
AATLEXT 12~30 MW /N45 5 & HLHL T % 2% TRV 19
D5 ELAFFE R 34 LAE FEAE S 6 AT 1

AR e A AT ) M £ vt K A = R I R A
ERBILERE R 15 MW, 18 MW .20 MW .22 MW 30
MW BJE LT 4 Bt & ALK %48 TRV #E 17105 5
ST, IEXT TRV BB S5 TR RS Rk 5
JIR .

5 KW KA K HALE B R BT A B
5 W7 8] TRV 275 B [B1Z sk /N TRV _E 358 3%
WK, XOERAREEN KB, R BA

x5 TRRENRBENNNTRBIRMESRERETELER
Table 5 Calculative TRV of generator circuit breaker
for different capacities

S/MW U./kV t3/ s (U./t3) / (kV - pus™)
15 15.173 75 0.2023
18 16.493 70 0.2356
20 16.423 69 0.2380
22 16.626 69 0.2410
30 16.013 63 0.2542
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Fig.10 Relationship curve between TRV rising rate
and generator capacity
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Transient recovery voltage of circuit breaker at small-capacity generator outlet

during three-phase short circuit

LIU Yugen,MI Hongwei
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongqging 400044, China)
Abstract: The TRV (Transient Recovery Voltage) of outlet circuit breaker for generator with 12 to 30 MW
capacity under the worst open condition is calculated and analyzed with PSCAD/EMTDC software,and its
rising rate is used to deduce the condition that the distribution circuit breaker,instead of the generator
circuit breaker,can be installed at the outlet of generator. The calculative results indicate:during the three-
phase short circuit of generator outlet,the generator circuit breaker can be replaced by the distribution
circuit breaker only when the generator capacity is 12 to 24 MW ,while during the three-phase short circuit of
transformer low-voltage outlet,the generator circuit breaker can also be replaced by the distribution circuit
breaker when the generator capacity is 12 to 30 MW. The manual calculation formula of TRV is given.
Key words: small-capacity generator; distribution circuit breaker; generator circuit breaker; three-phase

short circuit fault; transient recovery voltage; electric circuit breakers; models
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