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Fig.1 Internal architecture of township consortium
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Table 1 Information of simulation scenarios
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Fig.3 Power exchange condition of Township Level

Power Consumer 2 under Scenario 1
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Table 4 Photovoltaic generation utilization and benefits
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Optimal scheduling strategy of cascaded hydro-photovoltaic-pumped storage hybrid

generation system based on electric energy sharing
XIA Yisha',LIU Junyong',LIU Jichun',LI Yunman',HAN Xiaoyan’,DING Lijie’, GAO Hongjun'
(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;

2. State Grid Sichuan Electric Power Company,Chengdu 610041, China)
Abstract:In order to carry out complementary economic optimization for multi-energy power generation sys-
tem with pumped storage, cascaded hydropower and photovoltaic power stations in remote areas,a day-ahead
coordinated optimal model of electric energy sharing among multiple township level power consumers is
built, each power consumer in township consortium is managed and controlled harmoniously by the regional
operators to realize economic and efficient formulation of power consumption plan. The pumped storage is
used to further smooth the fluctuation of hydropower and photovoltaic power, the energy flow among town-
ship level power consumers,regional grid and main grid is optimized,and the benefit is allocated optimally
according to the contribution function of township participating in sharing. Practical case analysis verifies
the effectiveness of the proposed model and method.
Key words: cascaded hydro-photovoltaic-pumped storage hybrid generation system;township level power con-

sumer;day-ahead scheduling;electric energy sharing;hydro-photovoltaic complementation
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Distributed optimal control of voltage in active distribution network with

distributed photovoltaic

JIANG Tao,ZHANG Donghui, LI Xue,ZHANG Rufeng, LI Guoqing

(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China)

Abstract: As for the problem of voltage over-limit due to the high penetration of PV (PhotoVoltaic) integrated
into distribution network,a distributed optimal control strategy of voltage in active distribution network with
distributed PV is proposed. Based on the branch flow model of distribution network and PV inverter control
model,an optimal control model of voltage in active distribution network is formulated,which takes the mini-
mum of the voltage deviation of each bus, PV curtailment and network loss as the objective. Then, SOC
(Second-Order Cone) relaxation technique is employed to convert the developed model from nonconvex to
convex model. In view of the disadvantages of high computation complexity and poor information privacy
for the centralized optimal control,the distribution network partition is achieved based on the decomposition
and coordination principle, and then the multi-region distributed cooperative optimization control framework
of voltage based on ADMM (Alternating Direction Method of Multipliers) is constructed. Furthermore, to
improve the convergence of the algorithm,an accelerated ADMM is proposed based on the residual balance
principle and relaxation technique. Finally,the case analysis is conducted on the IEEE 33-bus test system,
and the results show that the proposed method can effectively solve the problem of voltage over-limit, and
reduce the network loss.

Key words:active distribution network ;distributed photovoltaic ; voltage optimization ;second-order cone relaxa-

tion; distributed optimization;accelerated alternating direction method of multipliers
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Fig.A1 Daily load curves of each township level power consumer
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Table Al Controllable factors and parameters of pumped-storage
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1 1.10 3.10 175 4.05 5000 0.85
2 0.95 3.05 1.90 4.10 5000 0.85
3 1.00 2.80 1.80 3.80 5000 0.85
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Fig.A2 Results of photovoltaic generation output
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Fig.A3 Daily photovoltaic generation output and load of township consortium



2x10°

1x10°

TIEIKW
o

00:00 06:00 12:00 18:00 24:00
I 21
I ) s RS A
I o, T

N Hth st i, I 1) X3 e 5 e
I o e D G A X R
AR > G R

B A4 7R 1 TLEBABE 1 NHETEBR

Fig.A4 Power balance condition of township level power consumer 1 under scenariol



	202109014.pdf
	附录

