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Planning method of distributed photovoltaic power generation considering power quality

JIN Zhuoqing, XIANG Tieyuan, CHEN Hongkun, CHEN Ruonan, TAO Yuan
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Because the characteristic of distributed photovoltaic and its output varies from environment, it’s likely to
cause power quality problems after it is accessed to grid. This paper considers power quality problems in distributed PV
planning stage in distributed network and introduces a planning method considering power quality problems of distributed
photovoltaic power generation. After determining the planning method based on the optimal configuration about
maximum allowed capacity of photovoltaic power, this paper selects the total harmonic distortion of access point, voltage
deviation and voltage fluctuations as characteristic quantity data of network power quality; and uses envelopment analysis
methods to assess power quality levels at access point; aiming at the proposals which do not meet the power quality
standards, the correction programs are given. Then a distributed photovoltaic power generation planning program whose
power quality meets standard level is proposed. And the effectiveness will be demonstrated in calculation example.
This work is supported by National Natural Science Foundation of China (No. 51207113).
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Fig. 1 Typical configuration diagram of PV system
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Table 2 Grading decision unit
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Table 3 Result of distributed PV power optimization

Y e Pyo/ MW Y e Pyo/MW
4 0.1 24 0.4
5 0 25 0.4
6 0 26 0.05
7 0.18 27 0.05
8 0.18 28 0
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Table 4 Node voltage of distributed PV before and after access
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Fig. 4 Photovoltaic power active output within a day
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Fig. 5 Total harmonic current distortion rate of each

access point within a day
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Table 5 Power quality indexes data AR %1 %2 %3 % s Zg

B HLBE U R b 4 -0.679 -0.186  0.073 0298  0.816 3

X1 X2 X3 7 -0.729  -0.287  -0.078 0.096 0.578 3

4 3.340% 2.075% 0.118% 8 -0.741 -0310 -0.114 0.049 0.518 4

7 4.008% 4753% 0.198% 24 0679 -0.18 0.073 0298 0816 3

8 4359% 5.191% 0215% 25 -0.696 0221 0020 0227  0.741 3

24 5200% 2.054% 0.208% 26 -0.679 -0.186 0.073 0.298 0.816 3

25 5391% 2258% 0.247% 27 -0.689  —0.207 0.041 0.256 0.777 3
2 248 a0 019w % 4 A LEATBUA I, ARSI
2 260 4sSe%  01oe% T, TP RO PR AT, AR T




_6- ® ) %S5

FEL s 5 b L s 2 TR) PRI 25> 7% 0 - A S ARAIEAE DG
AR YR SN, BN A S i 22 R AL AR
YRR ANEC L 7% LA IR ARTE, DA A e Fr ik
BN RS, BmdHAT e R E .
K 4 Al DUE AN A 2O R RS, Fo M
AR R KA R B e

FHEE L2553 BT 1 5 1650 253 N 5 04T WL E IR
EIMEZE R, mE 6. B 7T sn, A
HE, s i 2 AR HEL S 90 0 (B TS/ FE bt RS Rl N - B
K5 e, BEN A 24, 25 5 AR RO
FELGHR FEE () B I B RN, 2 HH L TR Wy A R A
BT PIAEREN B 24 25 S 09Ny 1k 5 DL
W BT 8 AT RE R VPN S 4
ZE MK, KEZHENERAALE 3 B EIKE,
BAHBN SIS ES S 5 BAGHE, UWIHHZEA
T3 FENTAT , BN AU A5 IR AR A1 e 1A BB E TRIFR i o

6.0

5.5
oof %/x%
451 —o— A
- —e—BAAT
s 40k —o—EAMS
3 . —h— A 24
—8—HAR2S
E 35t A 26
1] — AR 2T
# 30

25
201

1L.5¢

1.0

8:00 10:00  12:00  14:00  16:00  18:00
it %

6 BEAR—KAMBRERE

Fig. 6 Voltage deviation of each access point within a day
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