538 % 323 1 R hHEREPF DL IEH Vol.38 No.23
201012 H 1 H Power System Protection and Control Dec. 1, 2010

S Ik B ARG IR S R E S

LORROARY, BEA, M, 2 &, RES
(L. HFRAFRFHAIE, B 20 7300505 2. Braftd &), Z40 BF8 236017; 3. HF & A%t mz, B8 20 730050)

WE: £ATHF A TERREAINX G L, FIR 8D R G0 EERFANE S ERASE ST ZIREATHE LY =
A VEIRT R AT T BT . FRELAR R RARA 12 Mok EE S X, B BT FANBIRER ) A
%ﬁﬁkf&%df&&%ﬁM%Tﬁﬁﬁ%ﬂz&ﬁmh%%ﬁﬁ EROAT, BT MREME IR IT B 69X
Fo MRGRHAZEM S, W07 RPN O REGF msiAl s, REREAZEMRK, WE07RBS R GZaaK,

KR o ELAMN G, BORASE WIRIFE; WAL

Simulation analysis of grid harmonic pollution affected by ultra high voltage direct current power
transmission system
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Abstract: Harmonic load flow is calculated in kinds of actual situation through power system analysis software package based on
grid planning of Hexi district to analyze harmonic pollution produced by Qiaowan UHVDC inverter station. The UHVDC power
transmission system adopts 12 pulse converter connection mode in this paper. The relationship between grid construction and range

of harmonic pollution is provided through analysis of calculate result of Hexi grid harmonic pollution by UHVDC converter station in

the grid of maximum operation mode and minimal operation and examine mode. It is concluded that the stronger the grid

construction is, the smaller the effect of harmonic pollution source on the grid will be, and vice versa.

Key words: UHVDC transmission; inverter station; harmonic pollution; grid planning

R SE . TMTI

0 3l

I o . B P R ) AN BT B R o o)
28 DA R AN i, K DX H ) L TBC e B AN TR 1
DAAE FH TR DX 0 T B BG 286 i 3 41 R F AT T &
P, WA IR TR EORIEE Sk, R R
e IR E A2 ROk N . H TR IE E
FEREAT 2 B A0 2 £800 KV B Tk B e,
+1 000 kVE/)ILZLFH'JEE/%/JLIEEi&’/fTEﬁ?H{i@iIE’ JFH
K AR i e

R e Hs LI R — TIORT A ROR, 5ACTR
R AH L, R m s B AR 2 A SR A A
W 5 7% FE L e 1 i R G IR 3 ), — 4%
L WA R IR R — i I RIE A, RRRE SEIAN )
Wi ) RGN AEFRP IR, ik B B K0 .
e s B AR AL AR Z AR R RN, A A — 2

SCHRAR IR A R

1674-3415(2010)23-0192-04

Bl AR 223 0 R T B IS AT I A R I
(e kAT TR, T s R RS S
K2 it P2 7 %8, Arfieiml TAEE R,
E g Ml oo (i 1 | b ) I & € =3 2/,:4 1
PR L AR PRIsAT A R T S, AN SR
S =07 = i A ) T e Rl 15|98 il e
A W R G2 R e P20 MRS £800 kVAE s T
el CEAS RIS AT 77 2R P A s v Gl , it
AT T AR A5 45 Sy e R 3
Sty P AR U RN VAT Y R (R S EAT T AT

1 HBHE£800 kV i uhiE RIS RITE DR
1.1 #hA
JNAL T HR A X, RO %EES. &

JUEE, B R R B AN i 1 A6 M X 8 KU A
g e, MEHAAR T “ R ZH” SEhK. ARG H



S R I U LR GO R G G 0 B A -193 -

AEMER, A W, HOREE AR
TR M, KEAEE T T . Jah,
JICPN ATV AR 2 G T X7 ) X R 5 9 S 3 DX )
KELFTHN, IR R A A R IE AR
TE R PR i gy, SEBILE 2 ] G 2RI )
RE U Ak s

1.2 SAPEM “+=H” MKBLEHE (B 1)

E74 (B 7 IR = e e TR N 1516 | P A L R
AL 750 KV AT A T AL AT I B
) RSE. Jmi, 07 7e e R A R 7 A i 9 i
KT 3 1 LA

S UL HLEE TSLICGUHLRE SR EAEPIIR

1 AR “+Zh” HkEE
Fig.1 The simplified chart of grid planning of Hexi district
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Fig.2 Elementary diagram of inverter station
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Tab.1 The inverter station harmonic ratio in different operation

modes
o FUREBEAH %
BAT 530
11 13 23 25 35 37 47 49
KA 3,59 235 094 0.81 027 0.26 0.09 0.08
FLAR 3.56 234 095 0.81 028 0.27 0.08 0.07
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Tab.2 The inverter station harmonic current abnormality ratio in

different operation modes
%

itk S AT i s B A T
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iR 750-47145 750 40636 480723  4.09401 4.84553
B 750-2275 750 9.68065  14.30578  9.75459  14.420 83
W 750-%275 750 0.61598  0.80723  0.62102  0.813 92
2275 750-15 % 750 1.0371 149795  1.04437 150951
TR 750-T 51 750 0.05083  0.05079  0.0509  0.0512
ki 750-H ALl 0.004 86  0.00691  0.00557  0.006 97
&5 750-5K4% 750 0.01223  0.01673  0.01259 0.016 87
M 750-4: & 750 0.00198  0.00273  0.00204 0.002 75
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Tab.3 The inverter station harmonic voltage abnormality ratio

in different operation modes
%

eI B AT Wit il U IEAT
i AR itk 7RI 750 Ltk 7K 750
K Krfe Esd Kife

i 750 442513 525992 44561 5.300 36
294 750 1.044 19 1.304 51 1.052 52 131523
R 750 0.090 75 0.128 96 0.091 37 0.129 99
W3 750 1.255 96 1.557 78 1.265 73 1.570 43
k3 750 0.019 49 0.025 72 0.018 93 0.025 94

H A 0.017 43 0.023 5 0.017 62 0.023 69
48 750 0.002 8 0.003 86 0.002 88 0.003 89
o 750 0.000 29 0.000 36 0.000 3 0.000 36
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