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Error analysis of ATP simulation based on Bergeron model
YU Hong,  WEN Ming-hao
(Huazhong University of Science and Technology, Wuhan 430074,China)
Abstract: This paper uses ATP simulation program to confirm the current differential protection based on Bergeron model.The

result of simulation is different from the theoretical result.This paper analyzes the source of these errors i.e. the error of the model,
the error of sampling, and the error of the first fault data. Then it gives some suggestions to reduce them. The first error has no
affection to the results and can delay the first fault data to solve the third error. But the second error is difficult. This paper gives two
sampling data that can reduce this error. Simulation results show that the analysis is correct and this method can be used for other
simulation analysis.

Key words: line protection; Bergeron model; ATP simulation ; differential protection; error analysis
T ESES: TMTT3 XEFRIRE: A XEHS: 1003-4897(2007)04-0014-04
0 3§ Im(rto)=~% ULOZ_—"QMIm(t—tO)k

i Bergeron 32 it I H e LAV R —Fh UL 1+h[Um(t %) | pr—1)] 0
KRR R R, R T U B IEHIEITH 0
AR T EE S RE Z [T E R AR _1-nh Un(t Un(t-1ty) _

N " S I(t-toy=——— [————+hh(t - 1)) ]

SR, ML TERE AN —AT A, XFHXAR
BBIR, EERSHERTARS. BRER ATP M[Una t0)+ it —1)] )
HTESHELRES, BTFRHMRENRE, 2% 2 4
EH AN B0 AR, T B 0 SC U 8 9 AT m(,)_Um<’>+ L (1) (3
%, EEETRERK, KRB REHER AR R
FUERTATHEAR B O L= ;’M L(10) @

TR R R R A

BERBRERHBE - BHERAIRIE, MK
PR ELBRTERE, 2TRETEEREINE
—RE B 1 BT TR AR .

o Z,~ R/40110C

L 7 zern, h=2
G Z,

R Lo Co Wi ERIG AR E/RMER, R
AR F R AR, Z ATMEARMEH, Z A
VT R B BFEJG R B, I(km) A ERBE K,
to MBEE BRI R E UL A UL 251
AR FERBEEN B I, LR A E AR
B . RIER(3). K@), LA ¢ HZIKHRE,
THEH o B ZIBER, P2 MR e o AT LA
BEILF t~1o BRI RAEE LR MM R B 2


http://www.cqvip.com

£ 000 http://www.cqvip.com|

REF ET NEREMEN ATP 7 EiRE N -15-

RAEWEE, BRSOV SN SRS R A RS
. iR A ESEEERS, T DU AR R AR AR
EHEmRER AR, KRR A N ERREE.

I 1,
I -t
m n

2 | L{t-t,)

B 1 et MESKE A

Fig.1 Bergeron equivalent calculating circuit of

L{t-t) AC z

transmission lines
2 REFRIFESH
RERFEERE, EHITHETENEEXRAB
TR = A (9% 2 DL R ZE3EAT 07 B 50 4b 38 A
Frr=H ) —HiR %

N H J

o
E Y

G

©

P Q I

B2 RZHRE

Fig.2 Simulation system
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Fig.3 Sampling sketch map
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Tab.1 Differential current amplitude of fault-phase for external single phase(A) to ground fault

R & KR PR R KABKGTESEEREEEEE
dl../A L./A dl/A /A
21. 67 686. 06 16. 54 647. 16
BB 21.78 707. 27 15. 56 626. 24
21.03 721.07 18. 35 771.35
e e % 37.70 681. 50 118.5 585. 75
48. 48 1 029. 56 9. 00 1 331.72
36. 89 1 588.76 17.21 1 593.89
Wk A 50. 09 1 693.0 5.93 1 578.08
50. 06 1 825.39 29.05 1 808.05
44.97 1 778.5 23.87 1 843.48
40. 06 1 183.47 20.51 1 258:4

Tab.2 Differential current amplitude of fault-phase for external single phase(A) to ground fault when the sampling time is %

R2 RIS a HEE ERERMHEREER ¢ HEEERELLR

R & KRB IR BB S A B S SR B R U7 BB A b B A
dl./A L/A dl. /A /A
16. 54 } 647. 16 16. 54 647. 16
PR AT 15. 56 i 626. 24 15. 56 626. 24
18.35 " 771. 35 18.35 771.35
IS EL] 118.5 585. 75 118.5 585. 75
130. 19 755. 33 17. 57 695. 35
211. 34 595. 56 16. 66 1 012,32
93.25 268. 08 9. 00 1 331.72
70. 95 822. 64 17.21 1 593.89
89. 65 1 618. 22 5.93 1 578.08
9. 00 1 331. 72 29, 05 1 808.05
. 17.21 1 593.89 23. 87 1 843.48
B 5.93 1 578.08 20. 51 1 258. 4
29. 05 1 808.05 24, 88 803. 97
23.87 1 843,48 7.27 1 095.2
20. 51 1 258. 4 1.38 1 424.4
24, 88 803. 97 9. 09 1 401.77
7.27 1 095.2 18.76 1 501.3
1. 38 1 424.4 12. 17 1 701.98
9. 09 1 401. 77 21.86 1 705.63
18. 76 1 501.3 23.53 1 397.02
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BT, 2006 FZRITEBANGHEREIET 500 kV &35 190. 8 km, 220 kV &35 420.2 km, #F
BESEE 4 5 kA, RELHEFZE, B, SRNTLALAERELRRA\"P FRG\"B4F, BRT
ERITE 14 FPOAOEM, A%, BAIEKYR & MARBT KL 32,5124, 2006 F49 13.8
AN o—Aaik %, XEFAHA Tk i FomMAidRiid TEEER, b, PRAAFEFHEM e
AEgAGIFL, 72008 FLfEg A, Bt IAAMTHZALMTEHELILE M FEEE 431 kh;
AR IR 220 KV BAAHE G T2, 2UBL 2009 FHRXFALFEHDHB/LER.


http://www.cqvip.com

