2018 4F 55 5 45 45 4 ] MARIREIR Wrset
2018 Vol. 5 No. 4 SOUTHERN ENERGY CONSTRUCTION Survey & Design

DOI:; 10. 16516/j. gedi. issn2095-8676. 2018. 04. 013

+800 KV1R S &k 5 5 3l AR 2k 4L 55 2 B& i 55 1% e
B A% 7 30 I 55 U4 e 43 A

', E¥E, LK, BET, ANGH°
(1. PEMBRERER A L8 AZTFHREATRNS, S M 510663; 2. 7 M Akd B A TRAE] & AKBAFRLLE, S M 510002)

WE: (HWIA T mEERAR, £ M, RINFSER TR FH £800 KV B F LK fr ik AL &K B 2%,
AR R EERGELERTENARBAP TGN, 2L EANTRPEART, [FE]IAG LT T FTELEEL
BB R B AR, REAE TR A, KA ATP-EMTP & % 545 AR 5 Ao L JUATER H F T % 4%
B R EFETENEE, RETET AR A S EEE, [BR]IFAERNA.: BRFEPERRL LS
Rix)E, MFEOR EFRFNEEYRTHRIREER;, EEMRE LK EREBETE, FEABMEESEI2 P %
KB AAKIE, 3R R G E F I A A BRI R R XM A iR, B R AREF i, £ TR
HRARGERMERBGREHR T, ZNEEI5 R 170 mm &G ELE T, [BiR]FAERTTLT
PP 4 B R AR R — R L5,

KEEE. R, AAMY; Nk, RELwE

hE 4SS . TMS54 XEkERERR . A LEHE . 2095-8676(2018)04-0086-06

Analysis on the Lightning Performance and Anti-accident Measures of +800 kV

Bipolar Blocking of Polar Wires and Electrode Wires on the Same Tower
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(1. China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China;
2. Electric Power Test & Research Institute, Guangzhou Power Supply Bureau Co. Ltd. , Guangzhou 510002, China)

Abstract; [ Introduction ] In order to saving the transmission line corridor, the +800 kV polar wires and electrode wires have been
erected on the same tower in the highly urbanized areas such as Guangzhou and Shenzhen. There is an potential risk of bipolar bloc-
king to HVDC system due to configuration of the same tower for both £800 kV polar wires and electrode wires, but there is little re-
search on it in China. [ Method ]In this paper, the process of bipolar blocking caused by the lightning stroke in hybrid transmission
lines was analyzed. Taking a project as an example, this paper calculated the lightning flashover rate of hybrid transmission line which
erecting polar wires and electrode wires on the same tower by using the ATP-EMTP electromagnetic transient simulation program and
the electrical geometric model. Based on this, several measures to reduce the risk of bipolar blocking were discussed. [ Results] The
results show that the lightning flashover rate of hybrid transmission line is lower than the independent erecting DC lines. Measures of
adding line lightning arrester in the electrode wires, replacing the electrode wires of tower cross-arm for the composite cross-arm,
adding the electrode wires insulation level can effectively reduce the risk of bipolar blocking. By comparison of technology and econo-
my, this paper recommended the case project is adopted to improve the electrode wires insulation level as the anti-accident measures.
It is suggested that case project should be equipped with 15 pieces of 170 mm structure height insulator. [ Conclusion ] This results
provide certain technical support for the design of HVDC lines in congested areas.

Key words: on the same tower; bipolar blocking; lightning shielding; induced overvoltage
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Fig. 1 Line geometry dimension of various tower layout programs
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Tab. 1 Lightning flashover rate comparison of hybrid
line and DC line

Fd NG/ (YK - 100 km ™!

[ YO W VI O E S <40 BT AR
IS ==
IKF-HEF T HES
. 1EMR 0.173 4 0.000 2
BAETT
It i 0.009 6 0.000 2
%’f B = k3 Y& 0.904 5 2.436 3
& EMIBTT )
éé A 2 0.901 9 2.436 3
i# L ZEAE AR R 0.752 1 2.388 4
BB TT i )
Aoz b AR 2% 0.750 9 2.388 4
LISV, s 1EM 0.205 2 0.133 9
. X
LR I sty it 0.017 6 0.000 3

HI26 1 B T, 2 Hop 28 5 4 2R s Ak
S & A D o E2 s el N S B R L VAR R 5
B, AT E A AR 0.031 8 W (KF-HES) Fi
0.133 7 R (FEEHES) , A E 2 BT 0. 008 ¥k
(ZASFHEF) F110.000 1 R (FEELHES) , X EERH
TR LR M T 28 32 B MR R I B R VR o

XFF B, A 2R I 5 e A IRV N 46
RIS 2 o N 4% 2 R 2R Bt 22 T 5 . DX A £
A, MR S SISy
75 SR PRV, {H & A e S =R PR i B 2 ELR
R T B, X T £800 kV £i i, Hitk G4k
AR TR R, & Ak B 7R o DA A MR A AU
PRI T L T 82 b A 26 5 O 6 B B i SRR A 48
R USRI A A1 . 5 B 30 U P B0 LI R G Y
SEMRETC, R U A A AR R B SRR

3 BER IR A ik R 48 e
bSO, M AR S AR IR SRR A

AFAE FR A o 5 AR OUR A B T e XU . 222 P b
TGl —FRR KA BT A s s 2k, S
NGB AR, R e Bt B T N 2%, Ik
P 5 i o A R 2 AL 42 M 28 6 S TE R, )
B B A o — R R ECR B TR S i R
2R, WSk KA NG BRI A R, LI e b 2k i
FH TN o R A A I %, I s o 5 B Al 0 2
VUL 422 i AR 28 B AT TV R, DU B BUAR, AT 48
B XTI P AR 0, AR X 8 AP DU A B AR 2% ) 45 7t
SR RE N
3.1 HMEERRGHRIPKEE

BRI M E Ti, s f i FLRE,
i 2 A o L VB /)N, 29 T AR A I
T AR 2R SRR 2 o

Xt £500 KV HL i S 4E SR 2 LIS A%
SR, T 3E A E T Ak I R P B i — YRR
A 1197 3R R ARG L I SR P B 2, L £500
KV X% HR OB, TE 2009 45 5 H SRR IR
W, RUHE AT BIABE R R AR o (R £800
KV B, ZIEB RGREMSENE, Wi
J7 HL N H TR RIS, BT £500 KV %%
LR AR SR TG 3E F T 2800 KV LI i L £
o R B ST AL AR £800 kV RIS L
S KUK P A RIS P 45 i
3.2 IEMIRZR NI Lk PR E 2

FRAE TR R RELYE, R E R SR
WR A AT 2, WJBITE B ST 85 12 bl 2 iR
R in= T SR " 311 313 N vq ¥ == N2
T st 3 5 A R AP B VAt Pl 7K o MR 7 L 3
HGIER, AR Al 500 KA 1) B FLR
A Hh 2.0 X100 X £800 kV HPEILET R
T B AR AR I B i, B SR
W R n, feRrySed & Bk 150 kKA, LI 500
KA [ )52 55 HEL R 150 KA B9 2835 | 75 LA Sk 6]
SR, RBGEETR AR, R B TR T NS
FAUT N E

ZUREDT I, %R 124 km R P (LIS B
114 km FMS7 B2 B 10 km) %e ¥R 45, JE 254
FEFPRE, TH3EI 508 Sk AR . HR A SRR AR Y
L4 Ton (& R3esh) MR, FFER MR 712
J17G,

TR, HATH G £800 kV B G4k



54

A, AF: £800 KV AL H A A BT AR B TR A B B SUR P B S S R e AT 89

A AT 1) e W 2 e Uk R 8 1 TR R
Bl BATENS R RKIFTLIA =, TERK
Xof 35 PR L7 2 M 2k T R Ny A o R R 2
3.3 HEHMMASEEETERAESEN

FIHE AR R R L 5, M8 AR 28
K, aTRRHREN S S R ER L% T, —
D7 TS 5w B R A B — e R R AR, 5 — 4 4%
KO- AR BT R T

XFF £800 KV P 2 Ay 5 HE LI R R
B T REALIE BRI, 4 M A 2 10 K B A T 4
NEAHE, EAMBKERTR 42 m(FHOZT
FRACIE RIS R B R i i/ IMED) , B IN SR
Wk 2 fis

R2 BMWREEHRESHEERNERNEER
Tab. 2 Lightning flashover rate when replacing the electrode

wires of tower cross-arm for the composite cross-arm
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Tab. 3 The minimum numbers of insulator on the
electrode wires without back flashover
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Tab. 4 The minimum numbers of insulator on the electrode
wires without induced shielding failure flashover
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