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Research on calculation mode of short-circuit current based on BPA
YE Shengyong, CHENG Chao, TANG Quan, DAI Songling, ZHU Guojun
(State Grid Sichuan Economic Research Institute, Chengdu 610041, China)

Abstract: BPA short-circuit current calculation software is widely used in China, however, with the same source data its
calculation result differs under different calculation conditions or with different methods and thus affects power grid
planning and decision-making. With consideration of current calculation standards for short-circuit current, different
assumptions for node operating voltage in different calculation methods are analyzed, the diferences of line charging
power and load model construction with different calculation modes are analyzed, and the resulting differences of short
circuit impedance and current calculation are discussed. Using improved New England 39 bus system and Sichuan power
grid planning architecture in 2020 as examples, short-circuit current calculation results under different calculation

conditions and with different methods based on BPA are compared to verify the variation of the theoretical analysis.

Finally, some suggestions for the choice of short-circuit current standards are made.
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Fig. 2 Equivalent circuit diagram
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Fig. 3 Equivalent circuit diagram considering the line

capacitive charging power
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Fig. 4 Equivalent circuit diagram considering the static load
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Fig. 5 Equivalent circuit diagram considering the motor load
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Fig. 6 New England 39 bus test system
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Table 1 Comparison of short-circuit current for
New England 39 bus test system (based on flow)
SE TR LR TR A A SR KA

R4

Bal— gl Bal= g BelE
bus-5 435 349 39.0 443 337
bus-8 37.0 289 325 37.6 28.0
bus-15 39.1 316 35.0 39.8 30.6
bus-24 39.6 32.6 35.1 40.2 317
bus-27 30.6 259 279 315 24.8
bus-36 22.8 219 224 229 21.7

R 2 39 BELRG = AEH RN L(ETRER)

Table 2 Comparison of short-circuit current for

New England 39 bus test system (based on grid)

R4

HET ) BRI T B R /KA

Bal— gl Bel= . B BelE
bus-5 44.6 359 39.8 454 34.8
bus-8 384 30.1 33.6 39.1 29.2
bus-15 40.5 329 36.1 412 319
bus-24 40.5 335 35.8 41.1 325
bus-27 31.1 26.3 282 319 252
bus-36 233 224 22.8 234 22.2
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Fig. 7 Sketch of Sichuan 500 kV power grid in 2020
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Table 3 Comparison of short-circuit current for Sichuan
power grid (based on flow)

HL b BE TR LR T B A SR /KA
TR Bt Bt B BAL
SC-XD 230 47.4 33.7 37.6 48.0 325
SC-LZ 230 46.3 372 395 46.9 36.3
SC-HG 230 473 39.2 41.3 48.0 38.1
SC-GQ 230 47.1 39.6 42.1 47.8 38.6
SC-SZ 230 51.1 38.6 43 51.8 37.1
PZH-XF 230 513 41.1 443 52.1 40.1
SC-MYN 230 529 42.7 458 54.0 40.8
SC-JZ 230 539 47.7 49.3 54.5 46.7
SC-XLD 525 48.6 47.1 48 50.0 452
SC-XJB 525 51.0 49.4 504 52.5 47.5
CD-MD 525 59.9 50.1 554 62.9 453

REE 44 Bk

F 4 )1 B MERS B = R R BRI AT b (BT WR)
Table 4 Comparison of short-circuit current for Sichuan
power grid (based on grid)

Ht BET ) BRI T T B SR /KA
S TR B MRS LU BGUR
SC-XD 230 504 38.5 41.6 50.9 37.7
SC-LZ 230 52.0 43.6 45.6 52.6 429
SC-HG 230 49.0 41.8 43.5 49.6 41.0
SC-GQ 230 48.8 424 445 49.5 415
SC-SZ 230 52.3 41.7 45.1 53.0 40.6
PZH-XF 230 53.9 44.7 47.6 54.7 43.8
SC-MYN 230 542 455 479 55.1 44

SC-JZ 230 535 47.6 49.1 54.1 46.9
SC-XLD 525 57.3 563 57 58.5 549
SC-XJB 525 59.8 58.8 59.5 61.1 573
CD-MD 525 63.3 56.5 60 65.9 52.7
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