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Fig. 1 Topology of large-scale photovoltaic power plant
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41 BNESHSW

Hi 3 T, SR Gt A PSO ] #8305 /N 3R
NAE , A EE PSO A S 4F 1 R AR e AR RE Ty . B 4
JWE T AR R R AL B AR AR TR O .
1E PSO Sk, /i 25 1% R(B) 20T 0144 40, K7 1
HA ZREHRRE , KMEAESE 25 B R T I IR R4,
R(B) FF U RIRFEREAR BT 2 e e, Kk 1

1.17..‘

L PSO
10 — HHPSO
= 0.9
fd
= | N
1) 0.8

0.7

0.6

1 11 21 31 41 51 61 71 81 91
AL
K3 ENAER
Fig. 3 Adaptive value graph

vy

............... PSO
M HEPSO

L L L L L L L L L
1 11 21 31 41 51 61 71 81 9l
PEX AR
Kl4 i B BRR(B)
Fig. 4 Rank of vector group B

15 B A R R e AL FifE o AR T RACE (19 PSO R , £ AL
TPt RN, R(B)EIF 5080/ , i/ 5] 35



108 K

FH

2
H

=1
b

s 404

Ay,
£

B, 38 3.3 1 PR A SR E AT IR S e ), B 2
£ R(B)TE 35 Z b R¥HR T 2 FE0E AR T4 3
L fif o
42 RRBIEHMABEST

M 5 AT F H, 7E A& AR ik AT JE T AR
A, Bl 5 D' BR i B2 0% 365 i O 0 5 r e 2 B O
T E FRER S, 7E 10:00 B R oL 3 77 78 B
R T REdE . X2 BN B & A T R A K
JEAR B NER T DEFE NS £, SEOF M A B E T
Ko ZEXTGAR Rl #E AT T LAk IS L JF 9 L
AR AEZY 1.0 pu, H R MG CPSO &, I M A%
HL R AR EE 1.0 pu BE /DN, HLAT B 47 g 400 4 9 9 A

ERGESIE (S
1.03 I — AR
R PSO

— PSSO

0.98
0'97QQ'Q'QQ'QQQQQ'
Qo,-.ﬁ \Q-.“ \\9 \Q Q}-.Q \b;.“ \(,59 \@ \,\-9 \%-Q
)
B15 SR HL ST R L

Fig. 5 PV network voltage of power plant
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Table 2 Minimum ratio matrix of Jacques

g Rk PSO CPSO
09:00 0.0268 0.0288 0.0289
10:00 0.0312 0.0315 0.0318
11:00 0.0309 0.0324 0.0322
12:00 0.0299 0.0305 0.0325
13:00 0.0245 0.0317 0.0322
14:00 0.0237 0.0312 0.0324
15:00 0.0287 0.0316 0.0327
16:00 0.0318 0.0335 0.0355
17:00 0.0321 0.0347 0.0356
18:00 0.0348 0.0357 0.0362
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Table 3 Line power loss of PV plant station

. JHEER 2/ H UMW
Wem” Kfifk  PSO  CPSO
09:00 320 0383 0390  0.388
10:00 584 1162 1.166  1.198
11:00 790 2059 2057 2054
12:00 940 3080 2994 2986
13:00 966 3506 3476 3384
14:00 984 3701 3.640 3432
15:00 896 2762 2703 2.661
16:00 572 2031 2030 2024
17:00 425 1153 1.166  1.163
18:00 316 0374 0401 0379
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REACTIVE POWER OPTIMIZATION OF PV POWER PLANT
STATION BASED ON CHAOS-PARTICLE SWARM OPTIMIZATION

Ma Wei', Zhou Lin', Wang Yihuan®, Shao Nianbin®’, Hao Gaofeng'

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology( Chongqing University)
Chongging 400044, China; 2. State Grid Sichuan Electric Power Company Pixian Power Supply Branch Company ,
Chengdu 611730, China; 3. East China Electric Power Design Institute , Shanghai 200063, China)

Abstract: The large photovoltaic power station is composed of a plurality of groups of photovoltaic generating units in
parallel. Illumination of light intensity will not only cause the PCC voltage fluctuation, but also may cause the voltage of
the photovoltaic power generation unit exit the limit, showing a large space and time dispersion characteristics. And with
the increase of active power output, and the stability of photovoltaic power plants will decline. Aiming at balancing the
node voltage of photovoltaic power station, improving the stability margin and reducing the active power loss, multi
objective reactive power optimization is applied by improved chaos particle swarm optimization algorithm in photovoltaic
power plant, basing on the model of large scale photovoltaic power station. Finally, the correctness of the proposed
method is verified by simulation. In this paper, the evolution direction of the particle is judged by the maximal linear
independent group of the vector group, which is beneficial to the diversity of the particle.

Keywords: large-scale photovoltaic power plants; Chaotic Particle Swarm Optimization; reactive power; rank; maximal

linearly independent system



