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Abstract: Short-circuit current calculations for wind farms typically employ equivalent models that neglect internal
lines, transformers, and other critical factors, leading to reduced accuracy. Methods that account for these factors
often rely on simultaneous voltage and current iteration, which complicates the intuitive verification of convergence.
To address such issues, this paper proposes a short-circuit current calculation method that incorporates the internal
structural parameters of wind farms. Based on the current characteristics of direct-driven permanent magnet synchro-
nous generators (D-PMSG) under current-limiting conditions and the equations for the maximum node voltage of
wind farm, a calculation model for short-circuit current in a wind farm is built. Then, Norton equivalence is applied
to eliminate unknown current parameters, and the modified node voltage equation based on varying operating condi-
tions is established. Finally, by implementing voltage iteration, a modified short-circuit current calculation method
based on the modified model and the characteristics of the wind farm is obtained. Simulation comparisons demon-
strate that the proposed method offers enhanced accuracy and improved convergence.
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Table 1 Results of short—circuit current calculation using
the methods with the limit unreached
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SRS A ‘ TR A ‘ AR

b 22 R W2
[ /p.u. /p.u.

/p.u. /% /p.u. 1%

0.40 0.962 2 1.0729 11.511 1.006 4 4.596

0.45 1.057 8 1.1450 8.2480 1.071 7 1.318
0.50 1.1582 1.260 9 8.8750 1.162 5 0.378
0.55 1.264 1 1.3829 10.967 1.233 1 2.458

0.60 1.376 9 1.5382 11.718 1.348 2 2.083

0.65 1.498 4 1.654 2 10.396 1.428 3 4.679
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Table 2 Results of short—circuit current calculation using
the methods with the limit reached

HRE Adork  BPARLA BPA AL
JE[%/p.u. /p.u. H/pu.  ER% Hiipu WER%

0.40 1.552 6 1.589 5 2.386 1.5497 1.550 2
0.45 1.676 9 1.716 2 2.352 1.643 3 1.643 4
0.50 1.818 3 1.8572 2.147 1.795 5 1.795 6
0.55 1.9773 2.059 2 3.732 1.963 2 1.9323
0.60 2.1247 2.059 2 3.075 2.0950 2.095 2
0.65 2.1247 2.059 2 3.075 2.0950 2.0952

WS bb B
FE ML, A F R R R B A T S AR
SCHT R BIEREE 1, A SCHE 3.2.3 15 R AL
N LA L, R T 4 MW 5 8 MW
ML, T4 T IR RN R R R T By a9 a4
UBL, HF LS R B an e 3 gk 4 s . PRI
B RAILE 7138 50 %
FIMRARKY, FEPFP 7B AR ST,
AT B T AR B Rk R £
SR, RAZEREH, FEXEIRHBR RS
1 A ¢ (R SE AN (T B TS WA NS B 1. AW R A G (N
Weskig . B, ZElR AT, RHLA E 25>

3.24



82 =k p

43 %

F3 AMWHIARAX T EEBERMENRTEXILE
Table3 Comparison of iteration times between the proposed
method and voltage—current iteration method (4 MW units)

I 3 Rl CEVERCERREY AV AT
Ip.u. i kA GBI Bt AU
0.40 28 54
0.45 27 72
0.50 23 45
0.55 22 38
0.60 21 30
0.65 19 23

F4 SMWHIAMANHESBEBRBMERAFEITLL
Table4 Comparison of iteration times between the proposed
method and voltage—current iteration method (8 MW units)
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