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Systematic Research on +500 kV Double-circuit Direct Current Power

Transmission Line on Same Tower Project
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Abstract: According to the design experiences of DC power transmission projects in the world, the
converter transformer, AC filter, DC filter and insulation coordination in the converter station are analyzed
and calculated for the =500 kV double-circuit DC power transmission line on same tower project from
Xiluodu Right Bank Power Station to Guangdong. The recommended type and key parameters of converter
transformer, as well as the allocation scheme and component parameters of filters, are given. In addition,
the lightning arresters allocation scheme for the converter station is proposed based on the rule of converter
station insulation coordination of high-voltage DC power transmission, and the insulation grades of the key
equipments are calculated. This study may provide a reference for systematic research of other DC
transmission projects and design of key equipments in their converter stations.

Key words: DC power transmission; converter station; converter transformer; filter; insulation coordination

0 Bl R P9 R Y fish 46 1 A LD R TR
i EIE R B TR B R R IR s 2
+500 kV RIGWEL AR ARFEIERUR H A A EIERUE | R R R hE A A R
T TR RIS I B TR VIR ~r A W E e e TR
W, ARE]RE MR ERE A S FEP RV VE B TR A e AR S
6 400 MW , FLIRAIAE FL U M+500 kV SRAIMUEI L X HAR R N i A8 e . 38 ELIAL M8 I8 7 B 246 2%
G, B RS 3 200 A, LAY BCASET M NAIET TR ATTA, 4l TR
1240 km, JEFEWEHT BB RGBT, MEsh BRSSO RCROCESE, IR icE T &
RASEAT, BIKIE I TR A RS FIOCESA IR T e D R A5 it s 48 S T
Il AV S R G R AR 77, BJRN $E T el b ae i s R R T X
B I A K

Wi HHA.2015-10-11; f&EIHHH.2015-11-25
BEEUH . FHFEPH ST H (2006BAA02A27),
Project Supported by National Key Technology Support Program(2006BAA02A27).

PDF SC{H{#if] "pdfFactory Pro" i A4 smw. Fineprint.com.cn



http://www.fineprint.com.cn

BF5C 5507 HOKE, R, R 500 kV RSO (T TR RSP -89 -
| mms SEHN ST RUTR b T A L2 A5 TS
mERE TR B T R TR SR By

BRI EH I TR
#1.2,

ROVl M AR v B R GBI

R1 BMRBERRESH

Table 1 DC system parameters of converter station
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AR ZS FE I RV 292.3 277.8
R 7 LU FEL T/ A 3200 3 200
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Table 2 AC system parameters of converter station
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Table3 Type scheme comparison of converter transformer

SR KA Ge4H HAH = Zedl
nEiuG 24 12
FE TR H/% 100 2570
Fit/t 2 280 2 450
il 5 piia
E e 5y piia
IR R B /N K

LERHIE DRTEbR, ORI B TR
B G 1) R H B A WSS 20 4 i A2 e
22 HRTERREIER

I AR T A5 3 AR A i X0l 22— A
TR, FEiat Tl frh , HRe iy T ke 1
BEBHAT AR AR AR i — I 2 S50, AR Rt
P e u s R NS SR = = 41 0) o N TRl LK =
Y KT It i JCH) PR A2 T K 3= At
ESHRGE LISl E LT, R SRR

AR R g R B BHPT N 12%~20%, J8 EBHPT U, B9%)
BN
Uk:yi_si\l (1)

ITS\I IS max °
KO 1y NBUE ECH I 5 Lisy M i T TR
TRHLTT 3 Sy S RS 6 Wk BT U 28 e 4 4 0 45 1
S e HBCTL R G KA1
TEBIKUE B TR, BT it R P e/ N TR Y
HL A 38.5 kA MR EAS it RGE S8, A= (1) B AT
THAL A i A8 e i J s B, 20 IR AR 5% | e X
3 st A0 Ak ol F O AR R 2 %) S I BH AT A
16.5%.
2.3 ?ﬁun._z :t%%%ﬁi&"‘%ﬁ

ﬁ%gymzmm%%%
Upy="Tla0__ 2)
3V2

10 5 3 L AT AL Ty 5 80 B HRLIAL 1, HY
KEN

IV\]: \/ %Ido (3)

B A A Sy

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn


http://www.fineprint.com.cn

.90 - 2016 4E 3 A EZE¢x W2t H3
Sv=V'3 Undn=T"Uyl, (4) x5 BBHRTRIEKFEEAR
3 I (e}

MRAE K (2)—(4), 75 U B T 4 o
A AR ISR TR AR LR 4,
R4 BRTERSY

Table 4 Converter transformer parameters

SR I 3 3y AL
AR A /MV A 317.6 300.4
PR ASRUE R RO/ AV 525.0/210.5 525.0/199.2
Johe 7 A R0 B PR e KA /K V 213.3 206.1
S B BEAT 0.165 0.165
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Fig. 1 Schematic diagram of AC filter and capacitor
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Table 5 AC filter configuration scheme of

Zhaotong station

2R DT11/24  DT13/36 HP3 SC
25t /Mvar 160 160 160 180
C/uF 1.84 1.84 1.85 2.06
L/mH 15.05 7.30 952.00 2.15
R/Q 500 500 1 800 —
C/uF 4.82 3.31 10.60 —
L,/mH 11.02 10.50 — —
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Table 6 AC filter configuration

scheme of Conghua station

S8 DT11/24 DT13/36 sC
2t /Mvar 174 174 175
Ci/pF 2.0 2.0 2.1
L/mH 14.88 7.10 2.19
R/Q 500 500 —
Co/pF 45 32 —
L,/mH 11.07 10.30 —
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Fig. 2 Triple tuned filter circuit
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Table 7 DC filter configuration scheme

£ ST 3 38 AL
C/pF 1.20 1.20
L/mH 14.42 14.42
ColpF 3.49 3.49
Ly/mH 13.45 13.45
CJpF 4.41 4.41
LymH 271 271
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Fig. 3 Converter station arrester configuration scheme
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Table 8 Insulation margin
eSSl ety THE  BERTE
TGRS 1.20 1.25 1.25
P8 YL AR X 1.20 1.25 1.25
F8he YA R ) 1.15 1.20 1.25
837 1 1.15 1.15 1.20
Hiikes 1.15 1.20 1.25
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Table 9 Insulation levels of converter station

VA PRPEERR  LIWV/AV SIWV/kV
1 A 1550 1175
5 A 3 3F+E 1550 1 300
6 F+E 1 050 850
8 E 150 150
9 A 3 C+E 1 425 1 300
10 D 1425 1175
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