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Study on electromagnetic ring opening in Henan province under ultra-high voltage power grid

LIU Nan', TANG Xiao-jun', ZHANG Wen-chao', MA Shi-ying', FU Hong-jun?, HU Yang-yu’
(1. China Electric Power Research Institute, Beijing 100192, China;
2. Henan Electric Power Corporation, Zhengzhou 450007, China)

Abstract: The level of three-phase short-circuit current of 500/220 kV bus will exceed standard in Henan power grid after the
completion of Ultra-High Voltage (UHV) Yubei station. The opening of 500/220 kV electromagnetic ring network is studied. The
solution to electromagnetic ring opening is proposed based on current partitioning mode, and the feasibility of all the schemes is
verified. After the ring opening, Henan grid will be divided to 16 areas to supply electric power. Under the premise of grid security
and stability, the level of three-phase short-circuit current is lowered, the benefit of gird investment is maximized, and the balanced
development of 500/220 kV grid can be facilitated. Based on the above solution , this paper presents the technical principles in
dealing with 500/220 kV electromagnetic ring opening under UHV power grid environment. The principle provides reference for
mid-long term planning and implementation of power grid.
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Fig.1 Connecting schematic diagram of Henan power grid

after Yubei UHV station is completed
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Tab.1 The buses with higher three-phase short-circuit current

in Henan 500 kV power grid

AR LRSS / kV Rk IR / KA
%10 50 525 68.4
BN 50 525 66.6
3k 50 525 64.4
ALY 50 525 62.6
%A1l 50 525 62.3
B 50 525 59.5
B R 525 59.5
B 50 525 56.8
B 51 525 55.9
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Fig.2 Program of reducing the three-phase short-circuit
current of 500 kV bus
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Tab.2 The buses with higher three-phase short-circuit current

in Henan 220 kV power grid

AR HLRSESR / kV Jis B / KA
Bl 22 230 73.6
Bz 22 230 72.8
BEER 21 230 72.1
s 22 230 68.9
BN 21 230 67.1
Bakan 22 230 66.3
B 21 230 65.5
BILHS 22 230 65.3
Bk 21 230 64.8
BUNR 22 230 62.5
AL 22 230 61.6
B 22 230 61.5
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Fig.3 Program of reducing the three-phase short-circuit current

0of 220 kV bus in Jiaoxin area
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Fig.4 Program of reducing the three-phase short-circuit

current of 220 kV bus in Luosanji area
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Fig.5 Program of reducing the three-phase short-circuit

current of 220 kV bus in Zhengzhou area

® “FILHX . ¥ 220 kV Bk — X AIZE |
Fr il — e VR A 2 TF o P T S DX A 2R A 9 I —
Fili PR o fEsLitfG, %X ek i
6 Fire

ARIIIIFN
=)

s o

6 PERTFELLMIX 220 kV B4 = HHE R BIREHE A E
Fig.6 Program of reducing the three-phase short-circuit
current of 220 kV bus in Pingdingshan area
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Tab.3 Three-phase short-circuit current of Henan 220 kV

power grid after ring is opened

X4k (EP=) BRAES / RiERE O FESGEER K/
e e kv it / kA BRI / KA kA

fi: Bl 22 230 72.8 44.7 28.1
E BAEK 21 230 72.1 38.4 33.7
b Bk 22 230 66.3 39.0 27.3
“© B 22 230 53.8 48.1 57

1%% BSEE 21 230 52.1 238 28.3
X BH % 22 230 50.8 31.7 19.1
i BT 21 230 64.6 44.0 20.6
% BN 22 230 61.5 44.7 16.8
lyzm BFA 22 230 59.6 38.2 214
¥ Bukes 22 230 68.9 37.0 31.9
iﬂ! BN 21 230 67.1 482 18.9
b B 21 230 65.5 46.5 19

F Bk 22 230 55.1 353 19.8
Hﬂj BT 21 230 54.2 45.6 8.6

X Bt 22 230 52.5 382 14.3
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Fig.7 Network erection of Zhengzhou area in furure
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