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Abstract: In traditional UHVDC transmission systems, the filtering and reactive power compensation
devices are generally installed at the power grid side of the converter stations. In order to reduce the nega-
tive effects caused by harmonic currents on the converter transformers, a harmonic suppression method of
inductive filtering converter transformers with parallel filtering windings was proposed. This paper de-
scribed the corresponding detailed wiring schemes, explained the filtering mechanism and compared it with
the traditional filtering solution. Referring to the engineering parameters of the Jiuquan-Hunan 4800 kv
UHVDC transmission project, the simulation models of the proposed harmonic filtering scheme and the
traditional schemes were established respectively. Based on the comparative analysis of the currents at the
grid and valve sides of the two models, it can come to the conclusion that the proposed harmonic suppres-
sion scheme has a better operational performance in contrast with the traditional one.
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Fig. 1 The connection scheme of inductive
filtering converter transformer banks
with the parallel filtering windings
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Fig. 2 Elimination of the 5th and 7th harmonic current

of the conventional 12-pulse converter transformers
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Fig. 3 Diagrams illustrating the new 12-pluse
inductive filtering converter transformers
and the operating principal
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Tab.1 The reactive power compensation of the converter
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Tab.2 The reactive power compensation of the
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Fig. 4 The main circuit topology of the new UHVDC system
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Tab.4 The parameters of the DC filters
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Fig. 5 The conventional grid-side filtering scheme:
the three-phase AC active and reactive power
at the sending end (R) and receiving end (1)
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Tab.5 The harmonic current content comparison
at 750 kV AC side in three cases
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Tab. 6 The harmonic current content comparison
at the primary side of the single converter
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Tab. 8 The comparison of the total current harmonic
filtering rate at 750kV AC side using the conventional
and inductive filtering schemes

.- VOB BR %/ %

jj% 3"] 11th 13!]\ 23"‘ 25”1 35‘11 371]\
w5

%ﬂ@ 71.54 77.53  65.48 60.13  76.65 68.21
s

T

,\_{ﬁ 89.62 80.81 85.26 94.36 94.52 99.26  98.86

T = 73R T IR R AR



5 103

VFINAE S5 < 5 8 T B i B AR R B A o ik E 85

TERRAATEAT I8 e a8 B B0 T . 750 kV 52
LN A A TR D B A AN 5 AR 2 AT TR &
W 3 AR IR IR I £ 11,13,23,25 Ik
S 12 WKBNRFAE IR B 5 B A 400 0 A8 He 2% — U A FEL
MBI InER 6 fR 7 Hh i 2 47 R K
) 5,7,11,13 IREF 6 ik 2l R iE R I A8 SCRAAN R
N SE U B A RO R F 2 AR I 0 D 2 75 Rl X
S FIL A0 308 I8 P b T 22 5 SR IR g Uy 58 3k
A% b s 2T I A 7 Z2 0 b3 1 i 1 B IR 3.

TE 750 kV 28 B b £ A K T 750 kV
H PR 25 2 R D 2 A L - 750 KV A I A H VA 10
USR5 R A 3 AT IR s B 4 3 AR e A —
YA FEL I8 P S I8 B A A 6 AR 7 S 3 AT TR,
PRI S % T IR T A U8 U T 42 L B 3 RO T TS
ISR AR SN GZ HP3 & it7E 150 Hz fyRHTH K
UEPE AR 2 B — E RE W) 5 3% 7 2 XF 750 kV 32 it il
SIS VOB B IR RR R LR 8 5 2 17, BoR
T AT T U DR U A SR L SR S X RS 8 A R e —
YRAM B4 38 I8 P, Y 008 B3R 156 100 » A 7 28 ) R AR T
BRACR . X BT T B R AE 5 Tt 0 BE 2k ik 22 2 i i
i A A AT A7 A 9 Ik 9 o) A8 R S E 2 el A AR
AT TR U PR AT A0 BB T 4 G 4 L AR R A 1T I R 58 U B
LRAb KRR S TR A L 58 2 T 2 B T IO B
AN R M, G 4 L5 FE 3 R U R 2l e 3 KA

A SCPIT B SR N IR I BR Y B AR R A W S A
3 A% He £ 04 LAtk 1 38 R SE R 500 KV JER
MBS IFKE 750 KV BB 12 k3 T iy
TR A DR 7 0 U o 9 A g 1 JER N I U0 8 A L
BEIE RS . A 500 KV OHL FE 258 2% 1 Uk Uk 2 K 5t
HCHL S . TEMLTEIE T, 750 KV 22 3t IS L 3t 78 D%
TR S P 4 AT TR B R U S Hs s —
PR I S S ANER 6 AR 7 i A 15 s, 5
SR BUAT: Ao 8 0 A0 ) 7 32 155 100 A Ll A SR U N 0 D
L IR X 750 KV AT G R HL A Y A% TR T D
MIUE BRI 8 2 3 17. 5 H HLI M UE ik Jr ZEAH EL
i B 45 53 B 2 R FH I 196 780 JaR Ny 08 U e Al T R AE TG
T A 3 WUE I A 1 E O T L REUEBR 750 kV ] &
HLJ AT 90 26 1 3 Wil I HL 3. e Ah o AR 8 U O R 0
BRE SR R E PR R B L H T B & (S 0L % 8
KW 10 R 1D, 43 ) Ry s 11 R IR DR BR R 4R S
9.27% .13 WS 7.73%,23 iR 28.88%,25
WHR B534.39%, 35 AR 22. 61%, 37 IR
30. 65 Y6 T 7E B 35 45 4 e JAL A8 HE 2% — YR 00 B 370 o
J5TET P 12 R 13 BT I R b W] T R i iR 2%
ZH IR UE I 7 B H R B TN LA
.

BRIEBAS BN mE MR N UE

BT /A

7th | 11th |13th |23rd | 25th |35th |37th
T LT R
B 10 3T 750 kV 3UAM & bk i ik A 2 5Tk
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