P46 5 511.0074-0084
20254F 10 H

L AR S O M

Power Capacitor & Reactive Power Compensation

Vol.46,No.5:0074-0084
Oct. 2025

DOI:10.14044/j.1674=1757.pcrpe.2025.05.008

37 1 R R X TR AR 2R KRR R P AR AR S RE
oM 53 4T

KA A
(IR TS B A Rl e B A, T 428 737100)

M B RGEAAKKRAAETEN, A7 REK Y EFd kg, = 4 eyl b Bt P i KRk
BB ABBER T EY A, LFESHT E 2500 kV HiA56F £ ALK A PR T ARG E
W R GG S E L S e K R A AR iR R A AR R IR BT B ety AT R T SR AL I E
TGt b AT P b 3 B AR AR A BRI R A A 6 vk, FFAR AT ST TS H k., AT
P R OR AR AEA ARA B R R BT FRY AR TSR AL E L,
KB RGBT U E; BRE,, BT BBEME, TR

Analysis of Influence of Oscillatory Overvoltage on Insulation Performance of Bipolar Neutral
Line Filter Reactors
ZHANG Hongwei
(Jinchang Electric Power Company, State Grid Gansu Electric Power Company,
Gansu Jinchang 737100, China)

Abstract: Lightning strike of extra-high voltage direct current lines can cause a sudden increase of both
voltage and current on the line, and the resulting overvoltage will have a serious impact on neutral area
equipment and its insulation. In this paper, the fault phenomenon and development process of neutral bus
oscillatory overvoltage caused by lightning strikes on DC lines at a £ 500 kV converter station is analyzed.
The fault mechanism is studied through disassembly of equipment and inspection, voltage withstand test,
theoretical calculation and simulation. The impact of oscillatory overvoltage on the selection of technical
parameters and type selection of neutral reactors is verified, and targeted preventive measures are proposed,
which have important reference and guidance significance for the design, selection, operation, and
maintenance of DC equipment in neutral areas, with reactors in particular.
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Table 1 Parameter list of L, reactor
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Table 2 Paramter list of support insulators of low voltage

termianl
2 L¢lEN
RS2 TR214W
L P 2 LUV 250
PR i 52 B R/ V 190
1 min TAMAZ HUHE (AR ) /kV 120/100
BN R (A )k V 170/125
J€HL B B /mm 1346
T 2 /mm 430

e 75



2025 455 5 1 o TS T M %464
$106
7610,
T I
?E'ﬁ;' = ~
b/ Y
7 * —
IRl T [
| RS
A XS
ba | =l
M ' E4 mgFiEkERE
1500 ~~L Fig. 4 Hydrophobic surface of insulator
=it $195
22 MRIEKE
e AYUER L LR S =TT R B R
HL LA AT AR A U, e BB BT A E Lk BB R
WERAF, oW B 5% s et it FL BHL L FL B
(@) BT 2 (b) KR w2 R Y0 S BT AS B R iTi]

B3 REmRIEESTENE
Fig.3 Structural diagram of support insulator of low
volatge terminal

FHilE A ERIEE LC R, M 1 E R
LR AEAE IR 3, oL o R {ELA - 628 KV, H i BE4R
LR Shis i 62,5 kV, HHL IR EAA7E A BR %
FE, FEALEE 2 WO 4 AR Sh o . AL
FELULIE WO e 22 Sh O A b i B2 25 B
SRR S 1 DL AR , 45 G Eh 2 & G /K P
B R AR A T H e R S G S 2
J 07 3 4B BBl B UEA T 40T, £ S5 ik i
UL AN LA 5 7 3t 15 A I 0L, ZE BRI TR B
BEDLSEERE L, VEAN R T 5% 5 0 o HEX P 2R g
T LA AL RE I R

2 KWERE

2.1 Mizeml

D b T B3 3 1 A% 4 2% 1 (R IR RTV
Bij 15 TN W RE ) 2% 10719 A5 (B B 25 B, 45 R
0.020 ~ 0.022 mg/em?, /N F L % & e T3 % H
0.070 mg/em®, £R 2 (ELIH /2 25K

Kt T B iR & 4 2 T RTV B2 20 ,
Tom B Kb R RIS IS o SR P 55 0 4
ST HEAT I A PRI, B K ] R HC2 ~
HC3 %, P s pias LS5 B 4% o HC3 9, Hogx
WA R HC2 9, R ARG ME , A4 2 7 4 %
PERET L By 75 N EoR . 482 TR K R m A 4
iV

XF 02218 E it i I i oA 1A A A A il g, 45 2R
E%H .

- 76 -

Jo PR VRS I 0 A5 A LA R 2 i e b
Y5 25 FEI A A1, HE R HL BT a8 AR A P e A i
N Rl BEtE o FEBTER RN 1 i 28 HE B —4b
WY S TR A AR LA TE RTV IRZ A 4,
JEG 8 7 A 4 % F rL IR SIRAR A% 3 ARG
e 5 fE 6 fis .
I ——

5 WHEZBEMEMIMRERER
Fig. 5 External surface peeling of epoxy container of
auxiliary coil

El6 $hmIEKABMERIE
Fig. 6 Discharge marks at bottom of aluminum hanger

23 WFEALTFmEIRE

A ] LA M4 2 T BORBIVE I K48, 48
2T L bl 32 R 250 KV, $RAE rhitii 32
J 20 190 kV, TH A 2% HL R O 25 170 kV IR 25
125 kV, 1 min TR 52 HL O 25 120 kV R 25
100 kVo X HCEELa 27 AT 15 ity 3RAF b
AT 265 Hi e 1o, a0 445 R O R A T



2025 F55 54

R PR ad A HOW XU FP PRI R R T A 2R P

BN T (REE22140)

N 46 H A 120 kV /N TR 528 125 kv, HoAts
RSB IE A BAARRIRZE F a0 3 Frs (Glge
S TR 29.5 °C AHXTESE 66%) o

x3 WEAZFXNEE
Table 3 Test data of faulty insualtors

. Tty BErp R TIN50
5 (A2 (BefkaE (NEHE)/
) L ) /kV L )k V kv
THRRAE 266.73 225.59 183
VRN 241.48 211.75 120

3 HESTSHERRE

o vl P DB AR AN R 7 s o AR
SN SR B NERT R 31 SR O MK (A SR EDAEYN
SIS HR P DX SRS A BRI, R A A D O e S
7 BT AU R AT 2o v R T i R T M AR
' S X b PR PR O, 5 R AR R 52 FL PR R T3 52
IR EA T LUXS , SiE s 2 B H A 2R L 55 o

_i:‘[i],v zs\?v % V"S‘]Sﬂ ﬂD L

Zﬁ]‘v ThY LV Hit EM
M | a8 I

VZSW#VZS \

ﬂﬁv zs_‘[l:],V ANV |_

L

E7 HERERESELE
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Table 5 Statistics table of increased neutral bus voltage rising in each instance
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