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Research on BPA oriented short circuit current calculation for

zero sequence parameters of primary equipment
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(Electric Power Engineering of Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: At present, when planning the expansion of power grids, the range of zero-sequence parameter of the new
planning equipment is relatively wide and lacks references, which affects the credibility of the result of single-phase
short-circuit current. Thus, a zero-order parameter selection method based on the PSD-BPA platform for power grid
expansion planning is proposed. Taking each partition of a local power grid as a typical scenario, the influence of the
changes of zero sequence parameter XO card of 500 kV main transformer, zero sequence parameter LO card of 220
kV line, and sub equivalent zero sequence parameter XR card value of high-voltage side bus of 220 kV main trans-
former on single-phase short-circuit current of 220 kV side bus in that scenario of the BPA transient stability are ana-
lyzed. The key influencing factors are identified through error analysis, then according to the requirements of the cal-
culation error, give advices to zero sequence of accessor according to the included important factors. An example anal-
ysis shows that the proposed method can easily and effectively evaluate the single-phase short-circuit current of bus at
220 kV side of Shanghai power grid 500 kV substation in the planning year, and can be applied to engineering

practice.
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Figure 3 Research framework

X T 500 kV FAE K E S EB R T 3 A HUAH AR

B, ) 708 P 5 2 A — AR R TR A AL AR R T B
SRR )P 240, 9F HE A PSD-BPA A 1 19
XO R 856 A8 R AR (2R R TT S 8000 52 i R R
PR TAEZ K X 220 kV EARF F S HURE
BT S HOHE T B 3 B A BB L 220 kV
ARFNY /IE ¥ 2 B AR« 388 3 AR B L 843 0 4 2k
HETFSH0.220 kV F48 5 FRA BT HAFEHE T
LT SR F HIA PSD-BPA Hi#f i B LOXR kb,
T SR B0 5 1 FL DO R ) 7 L P R S B U

T BRI AT S b FL I 500 k VAR HL B AR 220
ke VI BE 2 FRLAR B FL A OB T PSD-BPA F 5 5
% F D T T O R T S BB ks R R v, o B
T B PR RS A 1R 5 L 2 1R DG S USURI S i

22 HEihHFEMS00kVFEEREFSHNER
EHTE

R 3 5 H 9 R e 2~ 3 4E 1Y 500 KV 4 A8 H T
H A 31,500 kV A8 H sl 1 97 gt L 3248 FE 28 1 36 25
25 T R R RS IET (1 500 kV AR 2% , 75 ZAE 500
KV 3278 F 4 b v A T 2 /0 i 47 fe B AR ] e T
500 KV A% H il B 2k BB J 5 PR I 1 B AR

TES2 bR TAE b, 1 15 PSD-BPA %85 % i 0 31 54
LR 500 kV AR I # ZF  HLTCE R 22 B0 Rk
CLB T RARZ RS S, ME R EELsTT
05 AL B 32 A8 w5 A b H B A 9 8 Bl AR 1 48
EARFIEH .,

PSD-BPA # & fa & B 7 b A48 JE 48 B )7 S 8L
XO RIS 8 5, AR 9528 He 2 1 35 407 X ik
OB THR R P S5 L AR P SRR 4 1H
SRIG 5 SR AR R 35 A8 R 28 AT AR S B S 800

HET B0 R A 4 XY 500 kVOFE AR AR
HR 3 A FAH A HL T 78 s 4R =R R R A
41, H = AL W B3 X YNaod11, Hrp ok
M RS EE AN B 2 F . X
3 AN BAF AR TR 2 2H B A = AR AR TR RS 4 B A
F WG 5 E Y 308 — R A I B B L
FIF R BT S O R AR AR DRt AR A R el
B 500 kV 348 He #% 09 1 55 R O . A8 SCR B G
TR J5 1SR A L P b

r P L L ) 1 R T T A A P
L S0 A8 v 5 A v IR 1 7 0 O
T il i PR B A B AR 9 G AR R 2R 9 AR
)50 T v A28 /0 L b YRR AR R A A
P v P N 2R /N FL BT B A5 AR R LT X X N
X by 248D 53501

Sy
S =X9 +3X,0(0—Fk) e U
Sy

EI‘OI\;[ == EFOZ) +3Xuo/€12(1*]€12> p—
Us

(2)

Sy
Ui

(0 __ 3 (0
TL — A\ T3 +3X”o/€12 ¢



5537 B 6 W

AT 55 T 1) BPA HLS0 o R 05— VK 8 4 2 P 5 MO M 25 153

A XXX 4510 B A L AR
FEMZE21 A B 7 T bR X MH s X0 Pk sl
HLHLs koo R U F FE L 5 S o k1 25 i, L
100 MV « AUy Jhy ko HL TR B S A2 & J6 0 451
HLUE U2,

GRS U R WA RS e A
T3 TARB T v B8 (AR HE R S50 R T
R0 R AR R L PUAR X (. 24 E AR 500
KV RS 1 v s L H BT & A AR R e AT AR
PO RHF P bR L ME.

2.3 HEiHFEM20kVETEFEMNBETREHE
EFERNERENHE

MR 35 5l Fi 03T 4 3 220 KV A8 H 3 H A 2
Wit 4], 220 KV AE L s 9P g | 32 A48 TR 2% 9 3 4 4
TR BN 220 KV AR R 2 B R
F, DO ) 5 SR IO 32 8 v P e 4 by X 4 b B

FE SRR EL ) e, BT B T A7 A DT 1 R AE 10
kV e LA W 45 47 i 150 0 b, (HZ S 4 A 110
KV B DL (T 109 19 28 S 3 Bl 15 3 B 18 L 1153 4L
RN Z 0, P AE S PR3, 2% 8 2 )
AR B AT LA BB T ] — MR — 1 S5 (7
e TER R RS P PR TR S, R
PO A o) et it v G TSR B b L A BPACTE 220 kV
AR P BE LG T G 46 04T AR AE L BT A5 (E
HLBTIES £ BPA B AR E BT T XR R,

i X BPA B SCHFrh & AN FLAL 220 kV AR
FIY S BRI G1T. KB 220 kV AR HL g E Y
iR L R R 110 kV WAL B k. 7E S B TS
rh, Al A b DX R DO A O 3 1T K 9 £ £ 7E 220 kV
AL 110 kV LRSS b, IEXT 220 kV AR H 3
Pe AR 78 e & SO R R S ORI S
W 4 A AR IR T Ry ey SRR K A B
ST W FP 2R I 245 0 AR5 A AR A b DX R A S
BB ITRE A EEAE 220 KV AR HL G 220 KV OHL R SFE
FLXF 220 kV o FAE XEEFSHOFARAE H
2 220 KV BRZE R )Y OE B HEAT S AE TS HEAE
220 kV REZE AN 4 b B ASHLE PR

ik 2 ROy SRR AT BPA B AT S 2
5. Y 220 kV AR TR A @ R R RE )T G
B 38 5 >R FH A% 45 oo T 00 B 2 0 22 0% /i L P IR

MIF B M AF T PR BT, — SO T FFSECA I8
AR F R A 220 kV 48, i@ T S8
s TR BT T ) A Hh IE P 280 HTIE ¥ Lt
SRR RILF L.

500kV 220 kV 220 kV .
Xhﬂ Xm() i
1
Xgn) ‘A‘ Xln i
uE ]
L - 1
‘Xll) XZ() __:_\ ________________ :
Y 220 kVZE H 3l
30 |t e ny
L 220 kV l
!
= Xﬂ(w VT i
. !
L |

4 500 kV sEar 1 A 220 kV & M a5 25 R %
Figure 4 A zero sequence network of 500 kV station

with one 220 kV power grid

24 KA 220 kV EE LO FEFSHNER
EHE

R A5 e T35 4 6 BH AT 0 47 i LA S K B0 2
BI85 55 BT 7 HE R R 1 4R B T B A S 80T
Z: 7% X Y (] — S 2 5 11 [] — 5 (A b 2 2L [l
AT BRI 4235 77 5K, T 5 WU &2 05/ 0E )7 L L
Xuo/Xy UREF GEFHZE Ry —R.M.

BHE A3 AT AR AE R A G AR 2, fE L S
RGeS B A B DT RGR Sk, b R b
HLIN 220 kV 2836 S0 22 %/ 1E ¥ L He bE (B B0
o BRFLREAR S A JE 25 AR AL, AH 2 AR 5 rh o0 A FR
FEH, HZ NSRBI AR S B 0 BB R (>
300 U] pl 30 S A AR o8 1 A A 47 £ 7 e R 4 AT R O
[ T o o R £ T =S 9 TR (= S O N U D
I 2 B9 DT

VA YA A DX [0 4 U B9 T 8 1 i B o A
B ZT 434 A AT B A B B 25 1 . BEAR 2R Hin > 30,
R AT AT AR A I DL S BE AR AR HEZE S H 2 B
o BSOS ERPRUEZE o, RA, HI, AT DAIE
7 A R AW S AR ME e, BT, I HoR AIREAS
PrRifEZE S AR BRFRHEZ 0, Z 51T,

HE—EEBEKF1—a BT Z 50100 SR
1B X Ta] 4 B A Xy

P(xza,/'2;</lz<x+zn,gs)—la (3

n n

A o AREARE R 220 kV 2R S0 %



154 W B %

5

i VN 2 Eite 2022 4 11 A

FEHLPL/IEFF R PUHAE) 5 S MAEARSRUEZE ;0 HFEAR
Fhsz,  NZGITRGETHREEFEKTE 1 —a & Z
I3 A R RBO

ML 7EEGKFET 1 —o BT, B
{1l p, FBEAEIX A HN 2 —2,.S/v/n vx+2,.S/Jn 1.
% PR 2L B S HORE Hb S8R5 AR R R TR 4G E B K
F0.05 N VEF BE 95 Y0 B AR T X IR] T SRAT AR AR B A
ST 25 5, LASE PR 220 kV R BT S 8
IR 50 240k Femh , W00 % 5 /)P bt LA .

X PRI A 220 kV O HL 2R B, RTaE A T
SR ) TR BT T I E 7 280 OF R
P AR IIAE o, YA XD DX RD SR 2 7 L,
R B BPA ff R SRERF LO R,
3 FIFSEIMUETT R ZE ST
31 XO FHEFEEBRIGRESWN
SFELBABITH 500 kV £, il &
ot i 8 A8 27 U e PSD-BPA #5712
SRR IT o O A GE AT R AR R A S0 19 P S 80 XO
FAH L IE A A 4 X 500 KV ZE LG, 220 kV
B3 2 AR B L AR S L S XO R T 4 X
500 kV AR HLuG 220 kV I RE £ BRI R U EL AR
LR R 25 AR 1 TR, 1] DL B SR e
6 HL U B R 1 R 25 AN 3 0.746 %6, /R L 8%
R B 09 e vF iR 25 . PRt 7 E ) 1 R B B
500 kV FAEF P S B0k H B T 5 0 AR 52
AT .

K1 Z5 R 500 kV E sk 220 kV Ml H 4
AR 4a 5% bR R £ (XO )

Table 1 Single phase short circuit current error of
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a 220 kV transmission line
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Table 3 Single phase short circuit current error of

220 kV side bus in a 500 kV substation with
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