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I 5 FfIZE 6 . A HLHLEE 0% 5 B& B 7 R A% Table 4 Single-phase short-circuit
FE 2 LA T— 2 8 current sensitivity ( break line)
RRgk  HEF B ORA MR REE/KA
F2 2025 F£EFRAD 750 kV @ EIREIREZ L w AAl 2 10.09
Table 2 .Short-circuit curren.t over 'standtall'd of 750 kV ) 5 e ) 748
bus in eastern power grid of Qinghai in 2025
[N 3 T SRk 2 6.89
227 ZHH/KA HA/KA  ERTR /KA 4 S RWE 1 5.75
iR 62.43 59.7 50 5 75 B | 33
HA W 57.05 54.61 50 | 75 HA I 5 13.43
E3 52.62 47.47 63 5 S0 HAWL 2 737
Lk 4631 .09 03 HAW 3 B HAL 2 5.60
A% 54.57 60.29 63 4 i HA 1 421
FANi 42.95 43.57 63 5 HAW  fr 5 378

®5 ZHEHRERREE (KR 20 QHHR)
Table 5 Three-phase short-circuit current
sensitivity (add 20 Q series resistance)

B HF ORWAD B REE/KA

L HAmL 2 3.32
2 E 2 2.26
[N 3 B 2 2.05
4 RIPHIL 1 1.7
5 HAWL 1 1.19
1 7 2 5.77
2 10 2 2.02
© 3/ HAW 3 B 2 1.48
B8 BiBMIEEL 4 WF 1 2.14
Fig.8 Qinghai power grid structure diagram 5 s3] 2 1.17
F3 ZHHERERREE (LK)
Table 3 Three-phase short-circuit R 6 HIREHRERIEE(EIZ20 Q EH)
current sensitivity (break line) Table 6 Single-phase short-circuit current
Bk HE O EWA KA EE REUE/KA sensitivity (add 20 Q series resistance)
1 mT HAW 2 7.92 Rk HF ETA ORTE g REE/KA
2 T Ak 2 6.77 1 W BHAI 2 3.37
T 3 (ISR VAN 5.92 2 T Rk 2 1.88
4 T 2 5.91 (LR 3 T Ak 2 1.85
5 myT 1 3.70 4 T BIbE 1 1.47
1 HAWL W7 2 12.81 5 v HAWL 1 1.32
2 HHWL i 2 6.28 1 HAML AT 2 5.1
HAW 3 HAWL B 2 5.24 2 HAW T 1 2.01
4 HAW 2 4.03 HAWM 3  HAWDL Wl 2 1.92
5 wr HAWL 1 3.62 4  HAWL B 2 1.26
5 HAWM & 1 0.78

TR ITCIF LR G SRR B Ik 90—k 11
iR o TR RE A5 BT T TR R s AR BARBURAL 750 KV St S ERURBUE N 7.08 KA,
TR TR HEAHT 5 4, MU IZoT Iz XTI 2k A AR R U, £ P T —H A 1l XUE
S L LR 1Y R TR O 750 kV 2B B AT, FLUOR P TSR] 750

AP LUE L WOF P T —H A LORUE 750 kV 2k kV 2R RS RULIN R P TR HA L A
LA SRR N 21.93 kA, HYCERIHFm —  HRHEIRERAKR,
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R7 ZHERBRREE(RELZEN)
Table 7 Three-phase short-circuit current
sensitivity ( break generator)

S 352 BT AR R/ kA
1 ka1 54l 0.82

2 sk H) 2 54l 0.82

(il 3 Wik 3 541 0.82
4 PIPE R 1 541 0.68

5 FLPG I 2 54l 0.68

1 DR 1541 0.94

DR 2 54l 0.94

HA WL Wik ) ™ 1541 0.94

2
3
4 Bisk) 2 541 0.94
5 Biskif)” 3 541 0.94

*8 BEEHKERRGE(FELEN)
Table 8 Single phase short-circuit current
sensitivity ( break generator)

HE HF BT AR YL/ kA
1 Bk 154l 0.52

2 k)~ 2 541 0.52

[ 3 k)™ 3 541 0.52
4 HIPEEC 1 S HL 0.43

5 HIPE R 2 S HL 0.43

1 R 15HL 0.60

BARHT 2 541 0.60

HAW k)™ 1541 0.60

kel 2 54l 0.60
sk 3 SHl 0.60

w R W N

RO FHURYEITE (LHEITH)

Table 9 Equivalent sensitivity ( break line)

TR FRREUE eSO kA

) (i 8.87
iT—H AL 21.93
HA L 13.06
5 7.08
T —Ak e 7.08
HAW 0.00
A A [LES 5.85
P —HiPH EL 5.85
HAW 0.00
(iR 0.00
HAIL—& 1L 6.71
HALW 6.71
F 0.00
M 538
HAH L 5.38

BT s TR R, B e Y T —H A
tLLml 750 kV £k, SR ik AT BRI, A
BN BRI T %0 Wi F P8 T —H 1L XL ml 750 kv
2R I8 HAETE T—E3RFE XL [a] 750 kV 28 5% 1) 55 [ i fin
$20 O FRICAHTAT , R T e 5 0% 4 F v T
BEERANFE 12 PR

F10 FYRYPEITE (K% 20 Q HEEH)
Table 10 Equivalent sensitivity
(add 20 Q series resistance)

AR A SRR ME A ERRBUE/ kA
iR 3.34

P —H A1 8.85
H AW 5.51
[ikR 2.09

PO —3R R 2.09
HAIW 0.00
i 1.60

WE—EE 1.60
HAIW 0.00
(R 0.00

HAL—&1 1.98
HAW 1.98
P 0.00

H A 35 h N 1.39
HAW 1.39

11 ERRFETE(REREN)

Table 11 Equivalent sensitivity ( break generator)
AR A FROREUE  ZRE SRR UE/KA

ik 0.69

k)™ 1.49
H 1L 0.81
) [N 0.57

EALN 0.57
H 1l 0.00
i 0.00

BURHLT 0.81
H 1l 0.81

®12 ERERITEER

Table 12 Short-circuit current results

Fe o B IEWTRESI/KA ZAH/KA FRAR/KA

1 (i 50 48.40 4331
2 HAW 50 42.28 39.61
3 E73 63 46.23 41.04
4 Hil 63 42.68 40.02
5 AR 63 53.83 59.55
6 214 63 42.54 43.26

B9, 10 735l 45t 1 e — P4 T 750 kV £k
H PG T AT 750 KV 2RI R A = AR A M I
H 5 P UIBR ik Rk i I 14 A ML) A FR sl 2k
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Fig.9 Generator angle curve (three-phase
short circuit in Hainan—2Xining line)
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Fig.10 Generator angle curve (three-phase
short circuit in Xiningbei—Youning line)
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Method for determining short-circuit current limiting measures

based on comprehensive equivalent
FU Xu', TIAN Xu®, LI Fuchun', WU Xiong’, TIAN Shijun®, MA Xue®
(1. Northwest Electric Power Design Institute Co., Ltd.,Xi’an 710075, China;
2. Economic Research Institute of State Grid Qinghai Electric Power Company, Xining 810008 , China
3. School of Electrical Engineering, Xi'an Jiaotong University,Xi’an 710049, China)
Abstract : As the scale of the power grid continues to increase, short-circuit current exceeding the standard has become a major
problem in operation. A comprehensive equivalent sensitivity method for limiting short-circuit current of power grid is proposed.
The method is divided into two sub-problems: limiting short-circuit current and electrical safety check. In limiting short-circuit
current sub-problem, unified short-circuit current limiting measure simulation method is proposed to simulate line breaking,
generator breaking, line out of string, line installation series impedance, replace high impedance transformer, bus splitting,
etc. Furthermore, using the branch impedance addition method, the node impedance parameters after the implementation of the
above measures and the short-circuit current comprehensive equivalent sensitivity of the component breaking are calculated. In
the electrical safety check sub-problem, the power flow and stability are checked after short-circuit current measure is applied
to ensure the effectiveness of short-circuit current limiting measure. The practical examples of Qinghai power grid verify the
effectiveness of the proposed method and can provide reference for the planning and operation of Qinghai power grid.

Keywords : short circuit current limitation ;network reconfiguration ; Qinghai power grid ; comprehensive equivalent sensitivity
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