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Fig. 1 Diagram of turbine regulation system with surge tank
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Fig. 2 Control block diagram for turbine regulation system
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Fig.3 Population initialisation process based on a

backward learning algorithm
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Fig. 4 IWOA algorithm optimisation flow chart
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Fig. 5 Convergence curves for different algorithms

under start-up optimization
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Fig. 6 Dynamic graph of speed at start-up
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load perturbation
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Fig. 8 Speed response curve under random load perturbation
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Fig.9  Effect on control before and after the introduction

of friction damping
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Study on Rate Determination of Comprehensive Qutput Coefficient

of Hongjiadu Hydropower Station
XU Wei' ,GE Yong] ,ZHONG Wei* , WEN Xin®
(1. Hydropower Station Remote Centralized Control Center of Guizhou Wujiang Hydropower Development, Guiyang

550002,China;2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: In view of the problem that the comprehensive output coefficient of power station deviates from the actual
situation in varying degrees with the accumulation of operation time, the change of operating conditions. unit wear, the
comprehensive output coefficient was calibrated according to the average comprehensive output coefficient and the piece-
wise fitting coefficient. The piecewise fitting method was further divided into piecewise fitting according to the water head
and piecewise fitting considering the water head and power generation flow in terms of the dispatching characteristics.
The results were verified by precision evaluation. Combined with the historical operation process of Hongjiadu Hydro-
power Station, a case study was carried out. The results show that compared with the actual results, the relative error of
the average coefficient method is 2. 64 % , that of the piecewise fitting method according to the head is 2. 52% , and that of
the piecewise fitting method considering the head and flow is 0. 59%. The piecewise fitting method is closer to the actual
production process than the average comprehensive output coefficient method, and the piecewise fitting method consider-
ing the head and power flow is the most accurate.

Key words: comprehensive output coefficient; average comprehensive output coefficient method; piecewise fitting
method; head; flow
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IWOA Based Algorithm for Solving Optimization Problem of Control

Parameters of Hydro-Turbine Speed Control System with Surge Tanks

YANG Jin-dong',LI Yang *,ZOU Yi-dong®
(1. Yunnan Electric Power Technology Company, Kunming 650000, China;
2. School of Power and Mechanics, Wuhan University, Wuhan 430000, China)

Abstract: In order to improve the control performance of hydro-turbine speed control system containing surge tanks,
this paper proposes a control parameter optimization method based on the improved whale optimization algorithm
(IWOA). Firstly, the mathematical model of the turbine speed control system with surge tanks was established. The
turbine inlet head-flow transfer function containing the dynamics of surge tanks was established by using the continuity e-
quation and pipe transfer function. And then the turbine speed control system model with surge tanks was formed togeth-
er with the turbine speed control model. The time integral value of the speed deviation of the turbine in this system was
used as the fitness value in the optimization process, and IWOA was used to perform optimization of the PID controller
parameters of the study object with the objective of minimizing this fitness. The results show that the IWOA algorithm
has the advantages of fast convergence speed and high accuracy, and the optimized PID controller provides better regula-
tion and robustness to various types of disturbances.

Key words: IOWA algorithm; surge tank; hydro-turbine speed control system; control parameters; optimization





