
Accepted Manuscript

Optimization of hydropower system operation by uniform dynamic programming

Zhong-kai Feng, Wen-jing Niu, Chun-tian Cheng, Xin-yu Wu

PII: S0360-5442(17)31056-3

DOI: 10.1016/j.energy.2017.06.062

Reference: EGY 11070

To appear in: Energy

Received Date: 11 April 2017

Revised Date: 31 May 2017

Accepted Date: 10 June 2017

Please cite this article as: Zhong-kai Feng, Wen-jing Niu, Chun-tian Cheng, Xin-yu Wu, 
Optimization of hydropower system operation by uniform dynamic programming,  (2017), Energy
doi: 10.1016/j.energy.2017.06.062

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 Optimization of hydropower system operation by 

2 uniform dynamic programming
3 Zhong-kai Fenga,*; Wen-jing Niub; Chun-tian Chengb; Xin-yu Wub

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: As a popular optimization tool for multi-stage sequential decision problems, dynamic 

9 programming (DP) has been widely used to handle with hydropower system operation problems. 

10 However, the DP computational burden shows an exponential growth with the increasing number 

11 of hydroplants, which results in “the curse of dimensionality” and limits its application to resolve 

12 large and complex hydropower operation problem. Thus, this paper presents a novel modified DP 

13 algorithm called uniform dynamic programming (UDP) to alleviate the dimensionality problem of 

14 dynamic programming. In UDP, the uniform design is first used to construct the state variables set 

15 of each period by selecting some small but representative discrete state combinations, and then the 

16 DP recursive equation is used to find an improved solution for the next computation cycle. The 

17 UDP method is tested in the Wu River cascaded hydropower system of southwest China. The 

18 results indicate that the proposed UDP algorithm has competitive performance in computational 

19 efficiency and convergence speed, which is an effective tool for hydropower operation problem.
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