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Fig.1 Structure of DCT-HVDC transmission system
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Fig. 2 Basic computational unit of 12-pulse converter
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Fig. 4 Impedance-frequency characteristic of different
combinations of filters
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Fig.5 Basic process of filter design
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Table 1 Performance calculation results

PERETE b PEREIEARE R /(%) BELR /D)
3 YRR B HL R I A 1.0 0.491
5 YR B H s I A 1.0 0. 829
AT Y U L s W 7R R 0.8 0.731
B VR IR U L R 72 0.5 0.435
TR P e A 1.5 1.045
R TR R A 1.0 0. 962
5 45iE

ASCE A DCT-HVDC #ii #1548 145 10 4 i
AT T D PR TR O U e B AT T G 4
T S U AR BT Y SR AS R AR L 0 TR A 2
VO IR TR FE R S B A AL (H
T HH B0 2 7RSI UE I A S RO 2 T R R v L B
Or S BN P IR R R B B RO T 8T i LR
56 o 9] 20 9 45 1) S5 0 i R T L2 R BEL Y
WA o PRI — 25 TR A DIF 58 2 5000 1 TS 1 5 i
Rl S (L B2 ) A4 6 AR B AR, 6 T 48 1R 0 I T R
HARZEEL,

M3 A Tl W % ik Chttp://aeps. sgepri. sgec.

com. cn/aeps/ch/index. aspx) .

2 % x #

(1] A BB BEB . %, +500 kV B i d 18 R R OF 28 80 R

MIZE A S, B E AR, 2006,30(21) : 1-6.
SHI Yan, WANG Qing, NIE Dingzhen, et al. Comprehensive
study on technology of two bipole lines on the same tower for
+500 kV HVDC project. Power System Technology, 2006,
30(21): 1-6.

(2] sk A FAFIF 2L 4500 &V B Ui A S (8] AH G52 06 19 52 I 475

BT B AR L2007, 31(1) 44-49.
ZHANG Min, SHI Yan. Real-time digital simulation analysis
on interaction between two =500 kV HVDC systems erected on
the same tower. Power System Technology, 2007, 31 (1):
44-49,

[3] # %, 4 A/ A 2 TR0 XL Il B I 2R 48 T 3 oy % 45 il 5w
WEFE/ /1] B R 2 2 e L AR A ol 2 5 0 5 1 T A R
ORI ] 2E R BE R 218 SO 2009 4E 11 A 20-22 HL KD
299-302.

(4] ZE0 8 5 5] sk B T8 5 R PR T AR 2500 kV [A)35 XL 1l
LA L TR PSCAD/EMTDC #4845 51/ /v [ i L TR 2% 2%
Ak L PR APl 22 2 5 T U A AR B R R R 2 R T 23 8 3



2010, 34(17)

® 2 £ 4 H @

££.,2009 4F 11 A 20-22 H , K1 .295-298. (1] AT7% 4 e, S DR BH. & R 0 e R 40 C RUBHJE U8 B 25 1t 4k

(5]

(6]

(7]

(8]

RO IR B B AL AR J0 U R AE T D P I S B
LR E R .2008.34(2) 1 251-255.

ZHU Guangyou, XU Zheng, HUANG Ying, et al. Fast
calculation of converter characteristic harmonic currents with
time domain piecewise method. High Voltage Engineering,
2008, 34(2): 251-255.

A BUNBR RO S A I AR R AR T P U I B 5
U B ) HL A . 2007,43(5) £ 325-328.

HUANG Ying. LI Xiaolin, ZHU Guangyou, et al. Calculation
of converter non-characteristic harmonic currents based on time
domain piecewise and Monte Carlo. High Voltage Apparatus,
2007, 43(5) . 325-328.

FUE ARG E S EERA R ER BRSSO R. B T
FiAR 24, 2009.24(5) :135-140.

WANG Feng, XU Zheng, HUANG Ying. et al. Calculation of
main circuit parameters for HVDC transmission. Transactions
of China Electrotechnical Society, 2009, 24(5) . 135-140.

X PROEE TS L PR U8 O A A AR S B FR Y LR T R N
K ,2006,30(20) :52-55.

ZHAO He, LIN Haixue. Engineering method to select
parameters of single-tuned filter capacitor. Power System

Technology, 2006, 30(20): 52-55.

B R HL o o [ LT R4 2002, 22(12) 1123126
REN Zhen, ZENG Yan, DAI Baoming. Optimization model
and algorithm of type-C damped filter in high voltage direct
current transmission system. Proceedings of the CSEE, 2002,
22(12) . 123-126.

A WYL ORI B A, A8 R HE L UL P S T DB B AR S B T AL
o E LT R 2] ,2008,28(16) : 115-121.

LI Puming, XU Zheng, HUANG Ying. et al. Algorithm for
the parameters of AC filters in HVDC transmission system.

Proceedings of the CSEE, 2008, 28(16): 115-121.

(18] 0 AR v a2 . AF . o B U A WL DG 2 8 B JR 0 5 580 7. W

1 &% B3k .2008,32(4) :85-88.

WANG Feng, XU Zheng, HUANG Ying, et al. Principle and
algorithms of reactive power management for HVDC
transmission. Automation of Electric Power Systems, 2008,

32(4): 85-88.

C14 ] BWEH . w1k B i TR AR, U st [ g i e . 2004,
[15] 2022 /AR GRS . 4. =) £800 KV EL Ui iy v 0% 5 Wit I

A BTt B R B TE. BT R R, 2010,4(2) :67-71.

HUANG Ying, LI Xiaolin, RAO Hong, et al. Study on the
key issues of AC filter design for Yunnan-Guangdong £ 800 kV
DC project. Southern Power System Technology, 2010, 4(2) .

(9] SR AR A 58 i TR B Ui 4 HL 2R 8 0T 348 018 6 4% e 1 T 67-71.
g5, A AR . 1999,23(8) :31-34.
WU Guopei, REN Zhen, TANG Zhuoyao. Characteristic
analysis of double-tuned filter in HVDC system. Power System
Technology, 1999, 23(8): 31-34.
L1070 ¥ 3. = 3585 08 D 4% 19 2 8O 30 77 1. g 7 A 09 B Rt 5
2005,1(3) :43-46.
XIAO Yao. Algorithm for parameters of triple tuned filter.

BESEAR(1986—), B @151k LR A, 2R
Z e A ., E-mail: yinglinxue@ gmail. com

FEEP984—) . F .M. L EZHA T @ AAKE
DS N a2

oo (1962—), B W &L HAE, B G w1 KALAE
RARBHRGA> N HAAMBE S FHAmdE . wh#Kk

China Southern Power Grid Technology Research, 2005, %
5 ek

1(3): 43-46.

Design of Alternating Current Filter for Double Circuit High Voltage Direct Current Transmission Project

XUE Yinglin', LI Puming', XU Zheng', HUANG Ying®, LI Xiaolin®
(1. Zhejiang University, Hangzhou 310027, China;
2. China Southern Power Grid Research Center, Guangzhou 510623, China)

Abstract: About double circuit transmission high voltage direct current (DCT-HVDC) project, there is no actual operation and
design experience in the world. The previous alternating current side harmonic calculation and filter design methods are only
suitable for the traditional single circuit HVDC project, and can not be used for the harmonic calculation and filter design of the
DCT-HVDC project. In this paper, the technical difficulties of DCT-HVDC are analyzed, and some solutions are proposed.
First, based on the characteristics of the HVDC system, the harmonic voltages on the entrance of the DC line are assumed to be
zero. It decouples the harmonic current calculation process of the rectifier side and inverter side, and avoids the modeling of the
DC line in the harmonic current calculation. The DCT-HVDC project can thus be reduced as two traditional single circuit
HVDC projects. Second, two operation modes of the single circuit HVDC projects are synthesized as a new DCT-HVDC
operation mode. In this mode, the maximal harmonic combination is picked up among different power combinations as the
harmonic current sources for the performance and rating calculation, which eliminates the adverse effect of different power
combinations on harmonic calculation and greatly reduces the computation burden. Third, the algorithm and basic principle of
filter switching strategy are studied. At last, the validity of the proposed method is demonstrated by the engineering calculation
and preliminary design of the Xiluodu-Guangdong 500 kV DCT-HVDC project.
This work is supported by Mega-projects of Science Research for the 11th Five-year Plan (No. 2006 BAA02A21).

Key words: high voltage direct current (HVDC); double circuit transmission (DCT); harmonic calculation; filter design;

switching strategy
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