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Development and application of alternating current filter design
software for ultra-high-voltage direct current project

PAN Wenxia' ,CHEN Jian' ,ZHANG Wenhao' ,KE Lianjin' , WU Fangjie’
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. State Power Economic Research Institute, Betjing 100052, China)

Abstract; In order to effectively restrain the harm caused by harmonics injected by an ultra-high-voltage direct
current (UHVDC) converter station to an alternating current ( AC) system, according to the basic principles of the
design of AC filters, a set of AC filter design software for UHVDC projects was developed. The software has various
functions, including inputting, modification, saving, and batch generation of relevant parameter files; configuration
of AC filters; analysis of harmonics; calculation of filter performance and steady-state rating; importing of result
data into the database; and generation of word report forms. The software was used to design AC filters for a

UHVDC project. The results show that the proposed software is flexible, accurate, convenient, and universal.

Key words: ultra-high-voltage direct current transmission; converter station; AC filter; harmonic analysis; filter

performance calculation; steady-state rating calculation
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Table 1 Types and nominal values of Table 2 Deviation of element parameters of AC filter
element t f AC filt "
parameters o ilters - -
» S L
7 il AR K c . c .
N Z 1 1 2 2
KR € /uF Li/mH Cy/pF Ly/mi R/Q Ry/Q  /Mvar
A 1.287 66.73 1.287 47.53 10 000 8 000 230 4 A (0.987, 1.023) (0.997, 1.003) (0.991, 1.023) (0.997, 1.003)
B 2.654 4.02 16.471 0.76 300 230 4 B (0.977, 1.033) (0.980, 1.020) (0.981, 1.033) (0.980, 1.020)
C 2.689 461.55 22.973 900 230
D 3154 2.00 270 10 C (0.977, 1.033) (0.980, 1.020) (0.977, 1.033)

TE: A fU3 BP11/13 BIUEJL 2%, B A% HP24/36 BN 45, C LR D (0.977, 1.033) (0.980, 1.020)
HP3 ZLEE S, D 3R SCIFBRIBA RS
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DEDAS SV MERETH RIS, B D AR H ik /K F I 10% B R ITIR |, L 5% 80E T3 N K, 72 i fin 2=
0% BENZR, IEPNERETTE AR Word fRFE WK 3, MR 3 AlTR, 2 D FCE T BYIE MR RS brfie kK
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Table 3 Calculated filter performance under bipolar full-voltage feedforward operation mode

Hif% B A L A V) SR T D D,(n)/%

fikKF/% BP11/13  HP24/36  HP3 sc /% /% TR =3 n=5 S TESURIESS
10 1 1 0 0 0.98 1.0 0.06(4) 0.08 0.59 0.69(35)
15 1 1 0 0 0.95 108 0.11(4) 0.15 102 0.93(11)
20 I i I 0 0.96 109 0.07(6) 0.13 0.23 0.61(7)
25 2 1 ! 0 0.91 0.98  0.07(4) 0.16 0.28 0.60(7)
30 2 1 | 0 0.89 102 0.09(4) 0.21 0.38 0.77(11)
35 2 2 1 0 0.87 0.81  0.10(4) 0.29 0.45 0.54(23)
40 2 2 2 0 0.92 0.81  0.07(4) 0.21 0.39 0.42(11)
45 3 2 2 0 0.89 0.75  0.07(4) 0.24 0.41 0.40(11)
50 3 3 2 0 0. 64 0.74  0.07(4) 0.28 0.50 0.32(11)
55 4 3 2 0 0.62 0.65  0.08(2) 0.32 0.45 0.27(11)
60 4 4 2 0 0.50 0.62  0.11(2) 0.36 0.41 0.27(11)
65 4 4 2 1 0.38 0.64  0.17(2) 0.39 0.30 0.28(11)
70 4 4 2 2 0.38 0.65  0.24(2) 0.42 0.27 0.29(11)
75 4 4 2 3 0.42 0.68  0.30(2) 0.46 0.23 0.30(11)
80 4 4 2 4 0.48 0.73  0.30(2) 0.50 0.19 0.31(11)
85 4 4 2 5 0.46 0.75  0.30(2) 0.53 0.18 0.32(11)
90 4 4 2 6 0.40 0.76  0.29(2) 0.57 0.19 0.32(11)
95 4 4 2 7 0.35 0.78  0.29(2) 0.61 0.17 0.32(11)
100 4 4 2 8 0.32 0.80  0.29(2) 0. 64 0.15 0.32(11)
105 4 4 2 9 0.29 0.81  0.30(2) 0. 66 0.16 0.33(11)
110 4 4 2 10 0.27 0.83  0.30(2) 0.68 0.15 0.33(11)
TEDEI M BT A2 ORI BR At b X 2% R AR I 2% o &4 HP24/36 REEBEWHER

PESETRAAS TS, BT RIIR, A SCER 1 T HP24/36 18k Japled canalated ress o
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TS B, 7 10 2 TR U 2 4638 4 s

L 465.29 37.72 14.13
4 % T c, 849. 63 15.26 6.17
L, 809. 65 15.26 6.17

WA 52 I U I i BT B JE AR S HUR HLAA %, DA Visual R, 25.27 36. 17 12.61
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