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Fig.1 Single-phase ground fault circuit
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Table 1 Spatial parameters of one circuit m
&y KFEER BHER  OE
A HH 20.2 87.2 10.4
B #H 20.8 66.9 10.4
CAHH 22.0 47.0 10.4
HiLk 17.3 103.3 6.2
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Fig.3 Schematic diagram of direct connection
between GIL and substation outlet
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Table 2 Electrical parameters of GIL

SR B fE
EF EFEH/(Q-m™) 1.08x107°,1.09%107°
FF ZFHEH/(Q-m™) 8.45x107°,8.43x107°

7 PR/ (S m™)

1.41x107% 1.41x107®

SR JE AL/ (Q-m ™) 6.41x10°°

FRAK R/ (Hom ™) 2.49x1077

SRR RS/ (Fom™) 4.48x10™"!
B Q 74.55

K3 GISTHIKIEEZESH

Table 3 Parameters of GIS substation equipment

B 28 KfH
BE LR/ kV 1 050,525,110
AR BEARRE/(MV-A) 1 000, 1 000,334
A F L2/ pF 10 000
S =R L mH 5 349
rpoE R H R/ miH 1591.5
BE EH A/ pF 300
T B SERL A/ pF 1200
el B I 5 SER 2/ pF 24
75%@% S A/ pF 1 000
BELR BT/ Q 95.22

B (1 W[5 I 2t B 45 4, i e e vl P %
ISR, T4 H P AZ s e (1 TRV B o

x4 AEHEEBTHEER TRV S
Table 4 TRV parameters of circuit breakers
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Fig.4 The typical waveform of TRV
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Table 5 TRV parameters of circuit breakers
under different lengths of GIL

AFHLG A ASHLG B
GIL ks
KBE/Am (g TRV RRRV/ TRV RRRV/
TEME/KV  (kVeps™) BR{E/KV (kVeus™)
F, 1 089 3.15 1 462 0.73
0
F, 1685 1.28 1028 3.01
F, 1161 2.53 1232 2.58
3
F, 1750 1.06 1115 4.26
. F, 1 046 1.62 1204 1.65
F, 1779 1.04 1203 3.84

under different fault types kV
2 e 2 TRV Mg TRV 1iF {4
S
MR R s A) I B)
F, 904.2 891.8
AR
F, 883.2 784.1
Wi F, 2 424 953.5
i F, 961.2 1915
F, 2 643 1167
A
F, 978.6 2 604

3 GIL #AX TRV K520
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H 253% X FE S BUAE GIL 2 3 km, S & A 7E
F RS B W A8 TRV B, SCbristrHh
I AR R

%A GIL DL J GIL K FE A2 b F B B S 80k
AR BT R R B #E & AR A8 Ak, BT GIL 1y
AR TR L BHP/N T 2 40 18] 2 46350
#E LA K (3) AT, RLC 4R 35 L B B Ik /N, o' 3
B EAE LR, TRV IE{E 5 RRRV ¥4,
3.2 GIL#ENEXS TRV B0

GIL f77E 2 AR By 4 AL 8 : GIL B 5748
L Y R0 4, G IE] 3 JIR ; GIL 2 e AR B a5 2 B vp
B, EL S R, AEXT 2 MR g AALE, F 5
FLRE R A = AR B 5 ) BT B s TRV S 4000 3% 6
FR o

GILG|#:vh  GILF] 43

GIL || 7tk

|||—|
i

5 GILREERTZPERRE
Fig.5 Schematic diagram of GIL installed in the
middle section of the overhead line

#6 GIL AEENIE THES TRV S5
Table 6 TRV parameters of circuit breakers
under different access positions of GIL

ZEHLTS A ARt B
RRRV/ TRV RRRV/

GIL¥EA ks

e pw TRV
BE(E/KY (kVeps™) RV (kVops™)
sl 1161 2.53 1232 2.58
WNREE R, 1750 1.06 1115 4.26
geegem B 1231 0.56 1973 1.56
=LPEROF, 1 680 0.79 1367 1.65
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Table 7 TRV parameters of circuit breakers
under different kinds of measuring equipment

e ARG A AFRLG B
S L, L
W 5 o TRV RRRV/ TRV RRRV/
MEME/KV  (kVeops™) RV (kVeps™)
F, 1161 2.53 1232 2.58
CVT
F, 1750 1.06 1115 4.26
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PT F, 1745 1.04 1107 3.83
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Influence of UHV GIL access on transient recovery voltage of circuit breaker

SUN Yi', LIU Jinghui', ZHENG Xinlei®, LI Jiangtao>, XU Yiqing', SHI Dajun'

(1. East China Electric Power Design Institute, CPECC, Shanghai 200063, China;

2. School of Electrical Engineering,Xi'an Jiaotong University, Xi’an 710049, China)
Abstract : The access of ultra high voltage (UHV) gas-insulated transmission line ( GIL) affects both the transient recovery
voltage (TRV) amplitude and the rate of rise of TRV (RRRV) of circuit breakers,which may endanger the breaking capacity
of circuit breakers. Based on the double-circuit UHV accurate current ( AC) overhead line on the same tower and the double-
circuit GIL hybrid transmission line, EMTP-ATP simulation is used to study the influence of GIL length, access position and
GIL lead station measurement equipment on the TRV amplitude and RRRV of the circuit breaker when a three-phase short-
circuit fault occurs at the end of the circuit breaker in the substation. The simulation results show that the access of the GIL has
a greater impact on the TRV amplitude and RRRV of the circuit breaker. The increase in the length of the GIL has a greater
impact on the TRV amplitude,but the impact on RRRV is small. In order to limit the RRRV ,the GIL should be installed in the
middle of the overhead line, and the metal oxide varistor ( MOV ) should be installed to limit the TRV amplitude. The
measurement equipment of the GIL terminal station has little effect on the TRV amplitude and RRRV of the circuit breaker. The
research results can provide a reference for the TRV calculation and parameter design of circuit breakers in UHV lines
with GIL.
Keywords : ultra high voltage (UHV ) gas-insulated transmission line ( GIL) ; circuit breaker; transient recovery voltage
(TRV) ;rate of rise of TRV (RRRV) ;hybrid transmission line; EMTP-ATP simulation
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