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Fig.10 Comparison of voltage regulation effects
where voltage exceeds upper limit
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Table 5 The solution results of four methods in the
scenario where voltage exceeds upper limit
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Table 6 Comparison of solution efficiency in the
scenario where voltage is lower than lower limit
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Table 7 Comparison of solution efficiency in the
scenario where voltage exceeds upper limit
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Collaborative maintenance scheduling and unit commitment for hydropower and

thermal power systems considering cascade hydropower coupling
DAI Jiang' , TIAN Nianjie', JIANG Youquan', ZHANG Zihan®, LIU Mingho®, XIE Min®
(1. Electric Power Dispatching and Control Center of Guizhou Power Grid Co.,Ltd.,Guiyang 550000, China;

2. School of Electric Power Engineering,South China University of Technology , Guangzhou 510640, China)
Abstract: To avoid possible conflicts between the maintenance scheduling and the unit commitment for hydro-thermal power
systems under the traditional non-collaborative optimization mode,a collaborative maintenance scheduling and unit commitment
model for hydro-thermal systems is proposed, in which the total cost of the system and the adjustment cost of maintenance
scheduling as an objective are minimized with considering the coupling characteristics of cascade hydropower. Furthermore ,the
model is transformed into a mixed integer linear programming ( MILP) model. To improve the solution of the MILP model , the
objective scaling ensemble approach is proposed,including two stages. In the first stage,the coefficients of integer variables in
the objective are scaled and the integer variables that may take O are probed. In the second stage,the reduced MILP model is
solved after determining and fixing the integer variables with a value of 0. Finally,a 6-unit hydro-thermal power system and an
actual provincial 86-unit hydro-thermal power system are taken as test systems. The results show that the proposed model can
obtain a more economical and reasonable maintenance scheduling and unit commitment scheme compared with the non-
collaborative optimization mode , thus effectively improving the solution speed by the objective scaling ensemble approach.
Keywords : maintenance scheduling; unit commitment; collaborative optimization; cascade hydropower; mixed integer linear

programming ; objective scaling ensemble approach
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Voltage control strategy for distribution network based on

SoC FPGA hardware parallel computing
DANG Haotian', LIU Dong', CHEN Fei', ZHAO Xianping®, LIU Siyang’, WANG Hongyu’
(1. School of Electric Information and Electrical Engineering,Shanghai Jiao Tong University , Shanghai 200240, China;

2. Yunnan Power Grid Co.,Ltd.,Kunming 650011, China;3. Wiscom System Co.,Ltd.,Nanjing 211106, China)
Abstract: With the development of active distribution network and Internet of Things technology, the access of reactive power
equipment is becoming more complicated and marginalized, and the related computing of voltage control is also developing
towards edge computing. Due to the limited computing power, the pure software calculation of edge nodes takes a long time,
which cannot meet the requirements of real-time control. Aiming at this problem,a distribution network voltage control strategy
based on system on chip field programmable gate array ( SoC FPGA) hardware parallel computing is proposed. Firstly, the
software and hardware computing framework based on SoC FPGA is designed. Then, targeted improvements are made to the
distribution network voltage control model and genetic algorithm solution method for FPGA computing. Finally, the FPGA
hardware solution structure is designed in modules. The verification of example scenarios shows that, compared with the pure
software solution method of edge nodes, the average solution efficiency of the proposed strategy in scenarios where voltage is
lower than lower limit and where voltage exceeds upper limit is increased by 2.41 times and 2.15 times respectively, which can
effectively improve the real-time performance of voltage control.

Keywords : active distribution network ; voltage control ; edge computing; system on chip field programmable gate array ( SoC

FPGA) ;parallel computing;genetic algorithm
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