
Accepted Manuscript

Peak shaving operation of hydro-thermal-nuclear plants serving multiple power 
grids by linear programming

Zhong-kai Feng, Wen-jing Niu, Chun-tian Cheng, Jian-zhong Zhou

PII: S0360-5442(17)31091-5

DOI: 10.1016/j.energy.2017.06.097

Reference: EGY 11105

To appear in: Energy

Received Date: 21 March 2017

Revised Date: 15 June 2017

Accepted Date: 17 June 2017

Please cite this article as: Zhong-kai Feng, Wen-jing Niu, Chun-tian Cheng, Jian-zhong Zhou, Peak 
shaving operation of hydro-thermal-nuclear plants serving multiple power grids by linear 
programming,  (2017), doi: 10.1016/j.energy.2017.06.097Energy

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

1 Peak shaving operation of hydro-thermal-nuclear plants 

2 serving multiple power grids by linear programming
3 Zhong-kai Fenga,*; Wen-jing Niub; Chun-tian Chengb; Jian-zhong Zhoua

4 a School of Hydropower and Information Engineering, Huazhong University of Science and Technology, 

5 Wuhan 430074, China 

6 b Institute of Hydropower and Hydroinformatics, Dalian University of Technology, Dalian 116024 China.

7 E-mail (Corresponding author): myfellow@163.com

8 Abstract: With the rapid economic development in recent years, the peak load demands of China 

9 are experiencing a booming period. As a regional power grid with the maximum electrical load in 

10 the world, the East China Power Grid (ECPG) is in charge of coordinating simultaneously the 

11 power generation of its own power plants to several subordinate provincial power grids. However, 

12 due to unreasonable power structure, there is a lack of flexible energy to quickly respond the peak 

13 loads of multiple power grids, which has brought a new real challenge for the dispatching center 

14 of most regional power grids in China. Hence, to meet the practical requirement of peak shaving 

15 operation in China, a novel linear programming optimization model is proposed in this paper to 

16 find out the optimal quarter-hourly generation allocation plan while satisfying a group of complex 

17 constraints. In this model, the objective is to minimize the summation of peak-valley difference of 

18 the residual load series by subtracting the total allocated generation from the original load of each 

19 power grid. This model is used to solve the day-head peak operation of 14 hydro-thermal-nuclear 

20 plants serving multiple power grids in ECPG. The results from different cases show that 

21 compared with the current method used in practical engineering, the proposed model is capable of 

22 providing results with smoother remaining load series for each power grid. Thus, this method 

23 proves to be effective technique to provide scientific decision support for large-scale generation 

24 allocation of plants serving multiple interconnected power grids in China.
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