5536 &5 2 W BMAORMZEEHERZR Vol. 36 No. 2
2021 4F 3 A JOURNAL OF EIECTRIC POWER SCIENCE AND TECHNOLOGY Mar. 2021

32 % B AR EL 5 = A R B (]
BHEOTE T

¥ &',k E'.HEAEMT,K '
(1. P ) R 2 i TR 24 BE , 13 2000905 2. [ [ 1] 3 44 H J 2 ®) {5 BA AL s A & L R 15 PH 464000)

W OEMCER RS R B A A T A% T T RE 0 1 5 B U OG TE  BLEE X IR B SR R
TE TR E B AR R D BT 4 — Rl T R BE BT S I S SR B v U U 0 o M R U [
FECT ST . A S B8 ik TS SRR P A S R R0 D I 4% s BT B Y AR T AR R R 4
sk ) 4% ) A AL ol A8 J U Y 0 4% B % B b 4 AT 45 DR I8 4 SIS I8 P IR L O A i M L 3 D [ R AR R TR T IE g
T B 0 4 4 F D 45 1) 8 Ak s 48 T T a5 BT AR B ) 8 — B30 B0k B T B R D B A 0 T DL B B T g R S
WHERMITE SRS . EMTP 5 E3E1% 7 B UERR 1, JF 5 PSS/E 315 32 % 87 6 i I B i 40 1 1 1 3R 45 SR AT
VoA B IR AR SC 7 vk A O AR

kB SPEIE NI s A LA s U A3 o 5 SR U R R R R BEL T

DOI1:10. 19781/j. issn. 1673-9140. 2021. 02. 004 FESES :TM713 TEHS:1673-9140(2021)02-0031-09

Study on calculation methods for DC component and decay time

constant of branch short circuit current
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Abstract: As the voltage level of the power system increases, the DC component influence on the breaking capacity of
the circuit breaker has been closely concerned. However, there are few studies on the calculation method of DC com-
ponent of short circuit current in the circuit breaker branch. In this paper, a calculation method is proposed for the
DC component of branch short-circuit current and its decay time constant based on transfer impedance. Firstly, in the
case of knowing the impedance matrix of the original network and considering the characteristics of the network when
the system is short-circuited, the network is transformed based on the principle of forming the node impedance matrix
using the branch-adding method. Then, the transformed network can easily calculate the DC component of the short-
circuit current and the decay time constant of each branch. In addition, a unified algorithm for forming the node im-
pedance matrix is concluded when considering the changes of the network topology. It has the advantages of fast cal-
culation speed, clear physical concept, and it is easy to program so as to achieve scanning calculations. The accuracy

of the proposed method is verified by EMTP simulation. Compared with results from PSS/E, the superiority of the
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proposed method is also verified.

Key words: branch-adding method; short-circuit current; DC component;decay time constant; transfer impedance; in-

put impedance
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Figure 3 Diagram of adding chain branch

BRSSO AR, DK R 2% R R
3(h) ML ENTEJE RO 45 A9 35 A5 7 A f Z 8] 38 in—
SBHPT R — =, WS E T — = A M R A

TR AR A £ BT AL TN BN T, A

I 85 Hy I, 1, f D, — 1, . BI04 i fE
g T AR P B B B E 2

V;:szl.m—(Zif_Zi/)iff (10)
m=1

Kef Vg R AR Z,, A A&
G AL RS o Z A E s 1, 7 M om

AR Zo  Zy BV 5 F . WEME: 1,
S 37 A L 2t (10) R AT 95 4 ST 0
CRITA A £ .

Vf - Z Z f I w = Zp—Zs) I i 1D
m=1

Vi :ZZWI‘"?_(ZJf_ZJi)ifJ (12)
m=1

KADADHP V, VSRR f
IR Z « Z 00 f o7 51 A m Z R
T Z, o Z, BN R f L B 2,
DR AN R L SRR i

BN — =, 3 5210 e 5 g

V/ 7Vj :72]'1/1' (13)
AP — =, EINE W HPUE .
B A ADMRAK A3 AT LU
) Z (Z —Zﬂnﬁ
I, =" (14)

:Z// —2Zy; T2, — =,
FRAOHHAX A,
' <l
V, = Lim —
m:l|_

(Zi/ 72,‘,‘)(2{”, *Z,'m)—| . - ;.
’ ’ ’ — I, = Z,1, (15
Zy+Z; —2Z;; —z; J mz:;

K Z0, MEIE R S BAPUE R T S om
WHEHMST. TR
 (Zy =2 Zyw — 7

Zy+2Zy —2Zis — x5
2 (16) B Ay 3 3 38 0% =i 7 AT W 25 3 03 J5 18
IERESTHE R TR A A K Kb Z, MIE A
Y BT A B PR B o 3. Y 58 AU I 2% 1 A 43
Joi o R R g SR O e S
2.2.2 GBIXEHY % SR D7 v

TET R T BN — 25 BETT N =, (X #b 3% 3,
WE 4 B, B SR 8 0 b 3% 32, B LGB N R 2%
BT RN R A, H R A R TEARAE,
W% 3 =, AR X A IO 28 8 43 14 52 Wi 2 B 15 A

GIEEAHVN I, M T, — 1. BT LR S

Z'=2, (16)

—

JE 9 4% —é—:l—ln
<_ . .
I,‘Lo T[/ 1/0

|

L

B4 it I T&

Figure 4 Adding chain of grounding branch
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Figure 5 Flowchart of calculation
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Figure 7 DC component attenuation curve of short circuit current of each branch
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B 22-21 B B S
B 22-21
A GEN 30 GEN 31 GEN 32 GEN 33 GEN 34 GEN 35 GEN 36 GEN 37 GEN 38 GEN 39
0 0.51 0.41 0.57 1.21 0.55 40. 56 14. 38 0. 37 0. 39 0.03 58. 44
10 0.41 0.32 0. 44 0. 88 0. 40 37.51 12. 39 0.24 0.27 0.02 52.47
20 0.33 0. 24 0.33 0. 64 0. 29 34.70 10.52 0.16 0.18 0.01 47.11
30 0. 26 0.19 0. 25 0.47 0.21 32.09 8. 80 0. 10 0.12 0.01 42. 30
40 0.21 0. 14 0.19 0. 34 0.15 29.68 7.25 0.07 0.09 0.01 37.98
50 0.17 0.11 0.15 0.25 0.11 27. 46 5. 87 0. 04 0.06 0.00 34. 10
60 0.14 0.08 0.11 0.18 0.08 25.40 4. 64 0.03 0. 04 0.00 30.62
70 0.11 0.06 0.08 0.13 0. 06 23.49 3.57 0.02 0.03 0. 00 27.49
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FRF i
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B 26-28 ST EL I 4
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