7 b o
o2t H61H:0179-0185 %fﬁu@g Vol.62,No.6:0179-0185
202646 F1 16 H High Voltage Apparatus Jun. 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.06.022

+525 kV/2 GW TR BN EZEEH 25 LB EH
MBEEHR

F &', Bmi', o &', &7 fm’, EIHE, MNRH'
(1. v i A A P B B A e BRAA A, PE%E 7100655 2. PP L 11 RS PR F],
VE4: 710075)

WE. 2RARAZ AT TREZGFRBRAETH ERE A F I FHRSE, A FIRZ R L HF R oAz
Fo MR EARZ XA LR R R & TAFH-R, 5 RMAaER — & 23, B 3T £ T+525kV
W R SR KB AT AR T A A AT R LB A |’ 2, P A TR 4o % b W 1247 ——TENNET 2
3] #9525 kV/2 GW IJmuiden Ver # K% B3R B N2 T R A6 AR A 363 &M 35475 XA 20 %A
AR RR B ATEX R Z R 69 55 £ 25 SHAREA R AR % & /£ PSCAD/EMTDC 8% 545 A-F &
PRETEHEERE ARE R FTRALESAHSTEX THATAIAKXERN, TESTT HELRA
shfefh L ASEN B EREE 5 £, REARBAGAFE LT RE L XA T T REGBEKTFIEFL, FF R
RTA¥KRE NN EM ol EF R TRRERE

KR AARUM; R K Ea; db B gbies; BEBREFE

Research on Overvoltage and Insulation Coordination of +525 kV/2 GW Symmetric Bipolar
Offshore Wind Flexible HVDC System

LI Jia', YANG Liwei', TONG Han', GAO Ren*, WANG Tonghuiz, LIU Liangyu2
(1. Power China Northwest Engineering Corporation Ltd., Xi’an 710065, China; 2. Xi’an XD Power System Co., Ltd.,
Xi’an 710075, China)

Abstract: Flexible DC transmission offers significant advantage for large-capacity offshore wind power in deep and
distant sea regions, and is an effective solution for integrating such wind power into the grid. However, research on
offshore wind power transmission from deep and distant sea areas in China is still in its early stages, and there re-
mains a certain gap compared to Europe. Currently, studiess on large-capacity bipolar offshore wind flexible HVDC
systems at £525 kV voltage level are still relatively scare.In this paper, based on the IJmuiden Ver £525 kV/2 GW
offshore wind DC transmission project of TENNET Power Grid Company in Europe, the typical symmetric bipolar
topology , operation modes, main circuit parameters, as well as different operating modes and their switching rela-
tionships of the system are introduced. Based on relevant assumption conditions, the offshore wind power DC trans-
mission model is set up in the PSCAD/EMTDC electromagnetic transient simulation platform. Full operating condi-
tion fault scans are conducted on the system under various operatign modes, with a focus on analyzing the arrester
configuration schemes for the offshore converter station and the onshore converter station. Flnally , recommended in-
sulation levels for key main equipment are provided based on insulation margin requirements. The research results
can serve as a reference for future engineering projects with similar voltage levels both at home and abroad.

Key words: symmetric bipolar; offshore wind flexible DC system; fault scanning; overvoltage and insulation

coordination; arrester configuration scheme
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Fig. 1 Typical topology of symmetric bipolar offshore wind power flexible DC transmission system
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Table 2 Fault classification
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Fig.3 Arrester configuration scheme in the

offshore station
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Table 4 Parameters and protective levels for arresters
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