45 % 5 14 ) €0 ERBEY DA Vol.45 No.14
201747 H 16 H Power System Protection and Control Jul. 16, 2017

DOI: 10.7667/PSPC161035

2 DG WECEE M R GFIE K 2 iR

;1])24)617 %’ 5%2, % ld‘\:.'»\l

(1. Eisd hFmhFE52 81425 %, EiE 200090; 2. B MIFTy & Hon

Ay

LSRG, AT 2835 312000)

WE: NN S DG RIECHE ML, 1 05EET DG S50 H PR & R Go i P 5 M S IS R & S ah s b,
TR BTN B S HRA AT A RG4S H DG HIRC R A58, TS b A3 AT H G R Y o i
R IR AR 2R (W AR AR I R I Rl 2 o s 55T PSCAD #4558 T 0 AT U IR S e B MBS LR S, X oA s
PO R, KBIRERH) AT 1 AFELE, 555875347 2 HE 0 B BB A A R o i BRI AR
B: DG IAMALE, ANF] 7 B4 S C R A1 o AT S A0S o0 A 2 FBIR (e AN e 5 2 S5 .
E4EIR: WP, PSCAD; MCHLM,; pAnzt s

Research on harmonic distribution characteristics of distribution network with DG

JIANG Youhua', CHANG Jian’, TANG Zhong'
(1. School of Electrical and Information Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. Shaoxing Power Supply Company, State Grid Zhejiang Electric Power Company, Shaoxing 312000, China)

Abstract: To analyze harmonic distribution characteristics of distribution network with DG, first, based on the topology
between DG and distribution network coupling system, harmonic coupling admittance matrix is deduced, which indicates
the changes of impedance network parameter can affect the harmonic distribution; second, a distribution network
mathematical model with DG is given, and the factors that influence variation rule of distribution network harmonic
voltage distortion rate are analyzed theoretically; finally, a joint simulation system of DG and distribution network is built
based on PSCAD, and according to different output and different positions of DG (wind power, solar power), the impact
of DG on distribution network harmonic distribution is analyzed. Simulation results show that the positions distribution of

DG and different output will influence harmonic distribution directly, which has an important reference value for the

locating and sizing of DG.

Key words: harmonic distribution; PSCAD; distribution network; DG

0 3l

oA (DG A LB B RE. WA
P g PR BEIR T 2 AR RS A IR
[z ] B DG BRGNP
MRS, BRI RGP EARZ N, xS
e L A L TR PR SR M T A H T 4l v REUER)
FYAB I O (R = 2 ) L — o LR 4K, X DG
L5 IC R R 15 2R SR A 5 I AR B /b HLAN
il SCRR[2-318 T AR AR, A s
RNV NN ST/ N S AN A ST T3 S
THHT AR M o SCRR[4-5 1T T KA AR Fiast 0

HEWH: LiETHF4EHEEAA (14110500900)

X ic FEL ) P s R )RR T i A A
RI3HT. SCER[6-713HT T AR DG B ABAR AL
HL R AT RN . SCRR[8-91 70T T 2 0F Ml A2
A LT L, {H ST A T R

AL R RSB AT REIT TS WBESE DG
Xt S HL R R PR AR, A SO ey
DG MHUFRRY, fRbEfl b, B8 T i
PR IERIAR RN 3R T PSCAD A ELARA 45 4
TSRS, M DG MALE. AR
FEET DG I B RIS . A A 3%
RIEBEF SR TH R, A8 T I paa Bk
BNAEE, dmEERGa B, BT RN LT
FESC 2% i



TR, %

4 DG LI RS A AT LT AT -39 -

1 DG SERMMES R GEHhIMNEH

o3 A 2 LR S TG F AR A R G b g A 1
Fir. “Z2A DG SHcH MM, i DG 14—
AN 5 R 2 T A AR A Y, ikt
A I G 23— 25 JEORTRC Ha 0 FLAE PP PR 38 10
PR LA AR S BRI E W IE1T . DG
5T FEL 9 A AR I8 AT L IR AR ST A P 19X 4 v 1) LR
MIBHHT, DG AR AR BB S S
BRI L8 S HUR A A4k, 351 5 G F X A FR
IR AR

21 I,
pGl s I L
IO L (O
Vigar 1 1:;/QL
22 I I -
el do Z ket M
Dm@>$ - o O uks
P /0O, 0/ %o
o Fifif2

23 I
a3 (O—l— Z'X AR £ 10

B0,
PCC |—> “F4fif . AT S g

1 SR ERSEE MBS RERING
Fig. 1 Topology structure of DG and distribution

network coupling system
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Fig. 2 Model before DG access to distribution network
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Fig. 6 Distribution network system model
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Table 2 Each load parameters

pibiincs 0 1 2 3 4 5

P/MW 2.115 1.152 0.574 0.091 0.224 0.045

O/MW 0.834 0.071 0.281 0.044 0.112 0.022

ibiinss 6 7 8 9 10 3

PMW 0.143 0.073 0.180 0.180 0.224 5.000

O/MW 0.072 0.041 0.087 0.087 0.108 1.757
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Table 3 Harmonic voltage analysis

j_i Bus3(ATHDv/%)  BusS(ATHDv/%)  Bus7(ODTHDv/%)
0 0.4380 0.4198 0.3987
1 0.4938 0.4732 0.4276
2 0.4980 0.4816 0.4310
3 0.5231 0.4889 0.4516
4 0.5106 0.4913 0.4580
5 0.4964 0.5352 0.4842
6 0.4922 0.5348 0.5032
7 0.4916 0.5296 0.5378
8 0.4908 0.5284 0.5342
9 0.4903 0.5276 0.5301
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Fig. 7 Harmonic distribution of DG integration place
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Table 4 DG output percentage

DG # /MW 0.5 1.0 2.5 5.0 7.0
(Pp/Proad)/ % 10% 20% 50% 100%  140%
BARFIZE B DG 5 Bus5 JEIBE, 9% L R 04
gERNER 5 FoR.

RO IEKREEDTER

Table 5 Harmonic voltage analysis

RED 10% 20% 50% 100% 140%
0 0.0949 0.1915 0.3702 0.6371 0.6371
1 0.1072 0.2173 0.4122 0.6938 0.6938
2 0.2103 0.2516 0.4514 0.7203 0.7203
3 0.2809 0.3207 0.4916 0.7901 0.7901
4 0.3515 0.3968 0.5475 0.8202 0.8202
5 0.7074 0.9001 1.4702 2.6101 2.6101
6 0.7043 0.8904 1.4671 2.5671 2.5671
7 0.7002 0.8845 1.4620 2.5219 2.5219
8 0.6831 0.8801 1.4487 2.4869 2.4869
9 0.6524 0.8769 1.4453 2.4626 2.4626
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