ERVEE 3 A BHARZEEERER Vol. 37 No. 2
2022 4E 3 A JOURNAL OF EIECTRIC POWER SCIENCE AND TECHNOLOGY Mar. 2022

& 75 b 1) S —fi% 28 5T 0 =E Bh R Pl D 3 ) B 2K
4 Fa 3t 50 45 1 o

Keg'.Eam .k HL.ATFERL.ERM .. T LE
C1. [ PO G 48 28 B TR LA e 3 B 3R SE TR L 46700052, B R A 5 E B TR%0 . W/ K1Y 410082)

OB R LB BT Y T Sl R L B — R R T N (PCC) Ab Ty 28 5 2 (1 4 A7 2K B R4 SR
DL AR ARt g it 2k 5 A b 67 it R — BT R B0 i R R R, B0 IR IR ARIE LM PCC b &% H 5
FEBR A 1 2508 77 2B G — A B T A fr 2R AR A i 1 S 25 (5 SRS R 22 ) — B0 BB 40 i) 9 T it e RS AR R 0 A T/
TP A A, SR 4 T, IR AR IERC M PCC b D R IRER S Bl e 5 S AP — BB BT R RS Y
SOC, % f#RE P ITL: & A & SOC XA IS H M AT IE . SBR[ #6820 c ] SOC M ¢l . 7€ Matlab/Simu-
link %00 i 85 14 5 40 A 2O6— A8 BT R TC FL 9045 L R 46, 7 L 466 AL B0 11 o 4 7 vk R A RUE .

X 8 WD AR FI R A S — Bk Ak

DOI:10.19781/j. issn. 1673-9140. 2022. 02. 017 HESES  TM72 XEHS:1673-9140(2022)02-0147-09

Distributed cooperative control strategy for grid-connected power in
ADN with high proportion of PV-ESS units

ZHANG Keyong', WANG Guanrui', GENG Xin', JIA Zihao', LI Xiaohang', SHEN Yatao®

(1. Pingdingshan Power Supply Company,State Grid Henan Electric Power Co. , Ltd. , Pingdingshan 467000, China;

2. Collage of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: For active distribution networks (ADN) with a high proportion of photovoltaic-energy storage system (PV-
ESS) units, a distributed coordinated control strategy is proposed to track the power reference value at the grid con-
nection point (PCC) in this paper. The voltage violations caused by the mismatch between photovoltaic output curves
and local load curves can be mitigated. Firstly, the strategy generates the reference value of the change in the PV-ESS
units’ load rates based on the power difference between the reference value and the actual value at the distribution net-
work PCC. Then, a pining consensus algorithm is utlized to adjust the active/reactive load rates of ESS and inverter.
A proportional based power distribution is achieved and the power at the PCC of ADN can track the reference value.
In addition, an average consensus algorithm is introduced to calculate the average SOC of the system, and each ESS
corrects the power reference according to its SOC to achieve the balanced control of SOC. Finally, a simulation ADN
system containing PV-ESS units is built in Matlab/Simulink software to verify the effectiveness of the proposed strategy.
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