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Fig.1 Bergeron equivalent model of single-phase
lossless uniform conductor
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Fig.2 Bergeron equivalent model of inductance
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Fig.3 Bergeron equivalent model of capacitance
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Tab.1 Entrance equivalent capacitance of equipment
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Fig.4 Volt-ampere characteristic curve of arrester

A L b THA0 30 B R AR SRR, ADRE R AR
BRI ERAE Y I I 6T 7 A K 5 R e — e R
Wou=ki , BEEAR BRI WA AR AR LA R u=ci®,
ke .o PR SRR At i 3k 75 A R URRIE S RO 5
Rz,




@ BEEER Y

£30%

225 AFHAEA

FFI3E A 1T AR — 43 g B v LR PR — Ui BT
FINZ2 e BELAO RS 0 00130 A TR AR T i B A B 4
R SEL i B BT 2 ) I ) S D
FHBT— B 150 O, Howph X s e BHA% AE 150 Q 115,

3 LB

PAFE 500 kV 28 H 3l R 401 12648 L ul T o B R
P TR 2 AR IR RS 2 ki 2k . N T faifk 4T, LA
LR AR (3B AT 7 ORI AE T ad H R 2 5 AR
JEAR AR LK 1 AN TR L AR I 1 R AAE
Bl AR AR BRLR b DL R LR B 4k R A R
Tan, R mE 5 frn, b i BUsEs B
FE LR B2 2% A A T Y

X LT AL B DR AR RO A AR |
hE TR R L BT a5 H 05 2 SO TR 4R B I A 58 Ak
BEEIN T —A> 1070 pF (M HL 2, L A EL /N R 2 5
PRSI K 6 B, W AT RS R

= 150pF = 300pF = 107°pF
T 28 T 145 (10) 7.5 (8) 105 (13) 14 T(19)

= 3000F §444/1106 L g
4676 4 %3)300 T p

2 2 2R 1
N

agﬁw —g:
ﬁ |

Léﬁ:l
1

Elln
H(?jH% @% Agﬁ.
——= = = ’

W i i AR M O Wor
B 5 TR TFEEE

Fig.5 Main electrical connection diagram of substation
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Fig.6 Equivalent circuit for substation
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Fig.7 Flowchart of overvoltage calculation
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Tab.2 Overvoltage maximums of electrical equipments

BwA AR/ kY B AR LR E/kV
AR TR & 1254 W s 984

HL R 1051 EI=BIES 925

HL i LIRS 996 LRk H A 1134




& 12 H Geftetl 45 LT Bergeron B HY 500 kV 28 ML 35 of i oL PR 115 (59)
#2,2000,23(3) :17-19.
4 Z5 i@ LIU Yugen,LIU Wei. Research on lightning intruded wave for

a. Bergeron S5 {H T H AR = SR MU AT 5] A
S AL U DR B MR A AR 2% A AN TR I 2 ) P T
R I 2 8] Y 5C ZR AR AR AT B T B G 2 (%
TEA PRI ZR S R Z2 0T S RN 3 AR 75 ) B

b. Bergeron S5 {F 153455 A1 i Hy v BEL 0 R i 50
TR L s ) v TR B P 3 S T ) B A S R TR
s BA G — B 490 S B M 2% 7 B2 5 15
P Pl RAR KT8,

c. fEAR G BRI E D XM T RS S
B A BRAS 2 Ao N L BRI A D SFH LA
AT LA 5 AR TEH 4 1 Bergeron 45 (B A5E U F HL 75
) Bergeron S (AR Gl 1A &S B
i LR A3 LR AT SE A B B DR AP R G

SEH .

[1] 3k&i%k &R, & EV. Bl REPP RLER A (M. i,
TR A 2002 126-143.

(2] M iE, Wy &Gk s (M), db st KR o7 i Rk 1985
206-218.

(3] BRde't. mo s e 2R (M. db st b E e A 1996 .
118-122.

(4] Mtm B, SR TR M ], dbat. s g o 2006 :200-202.

[5] Tk, BEG 4, INA B, 500 kV IR AF X 4 e 28 3% 1 25 2 g 4
BrJ]. HRI#24,2003,26(7) :70-73.
ZHANG Zhijin,LIAO Ruijin,SUN Caixin. Analysis on the light-
ning protection performance of 500 kV double-circuit transmis-
sion line[J]. Journal of Chongqing University,2003,26(7):70-73.

[6] RICHE, UL, 500 kV HGIS 78 HL il 7 HL 2 AR 3T 3 Hr (71,
i HLUE AR 2007,33(6) :71-75.
YUAN Zhaoxiang,ZHOU Hongwei. Calculation and study of
lightning intruding surge for 500 kV HGIS substation[J]. High
Voltage Engineering,2007,33(6):71-75.

[7] "t AR ILFIE )y Tk #8. DL/T620-1997 38 i HL U8 B 1
SRR R AL A [S ], dbat b E R AL 1997

[8] VFsl, LT, e I RGELHIER P SR & (M. bt
L R 2006 :42-48.

[97 XU AR , XI4E. 500 kV 748 o3 8 i AR5 (], K K2

500 kV substation[J]. Journal of Chongqing University, 2000,
23(3):17-19.
[10] WM Sk B WG, vi ) R e i v JR 03 I sl o 4% 1) B0 0
HOFTL[)]. ® R, 2001,27(3) :64-66.
YANG Gang,ZHANG Yanxia,CHEN Chaoying. Power system
transient overvoltage calculation and study of arrester’s digital
simulation[]J]. High Voltage Engineering,2001,27(3):64-66.
SR B A BT e, i L 2k AT 35 RS A 15 By 7 BE S AT
FE(1]. MR | 2004,28(21) :80-84.
MO Fujiang, CHEN Yunping, RUAN Jiangjun. Study on trans-
mission tower models and their lightning performance calcula-
tion[J]. Power System Technology,2004,28(21):80-84.
[12] sk, Bl ThSCRE  skai 2l Bl 43 B v AT B A 2 g T 5 BDIR [T ).
LR AR 2006,32(7):93-97.
ZHANG Yongji,SIMA Wenxia,ZHANG Zhijin. Summary of the
study of tower models for lightning protection analysis[J]. High
Voltage Engineering,2006,32(7):93-97.
(137 sk, e A, ALt 55 i b 28 B 75 T v A B AT B AL [ 77,
VG 22 325 K774l ,2004,38 (4) :365-368.
ZHANG Ying,GAO Yadong,DU Bin,et al. New tower model in
calculation of lightning protection on transmission line[J]. Journal
of Xi’an Jiaotong University,2004,38(4):365-368.
[14] EULEE, H MoF. 500 kV 28 ol 3 di G i Ao i (7). s 1
%% ,2008 ,44(5) :409-412.
KUANG Honghai,XIAO Shenping. Modeling and analysis of
lightning protection for 500 kV substation[J]. High Voltage
Apparatus,2008,44(5) :409-412.
[15] s, W REGSRIETTR M ). JEat oKUK Ak 1988
60-64.

—_
—
—

(g, MEX)

E&E BT .

KA (1986-), B, # A R LB E | £ BHR
Jr w1 A W A & %eid & R 547 (E-mail : huahuawowo@126.com) ;

) A(1956-), %, ERA KK L ZEHRF A
A HRARE LRSS K,

Wokok (1984-) %  This A AEHEE £ EHE
CRCEOR A I VS e i

EAEE(1984-), 8 FA AL E L EMAF @
Hl AR A MRS AR

A BR(1982-),F LB KEA MR E T RAR
Jr ) A AR AR B AR

Lightning overvoltage calculation based on Bergeron model for 500 kV substation
ZHU Chuanhua,LLIU Nian,TIAN Bingbing, CUI Dongjun,LIU Kun
(School of Electrical Engineering and Information,Sichuan University,Chengdu 610065 ,China)

Abstract: As the lightning intruding wave may destroy the insulation of electrical equipments in high-voltage

substation,a simple lightning overvoltage calculation method is proposed based on Bergeron equivalent model,

which simplifies the multi-catadioptric problem of waves on the finite line,as well as the network equations

and calculation program. The Bergeron equivalent models of lossless uniform conductor and lumped parameter

elements are described and the mathematical models of 500 kV substation electrical equipments with lightning

overvoltage are established. The overvoltage is calculated for 500 kV substation inlet line undergoing lightning

intruding and its distribution on equipments is obtained,which proves the proposed method is effective.

Key words: Bergeron model; 500 kV substation; distributed parameter element; lumped parameter element;

lightning overvoltage calculation



