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Optimization for Alternative Schemes of Black Start Power Sources Considering
Water Reserve of Hydropower Station

Abstract

Abstract: An optimization method was proposed to determine alternative schemes of the hydropower
black start sources, by considering water reserve constraints. A pumped storage power station was
employed to crank some thermal units close to the pumped storage and was with good start-up
performance. The restarted thermal units were used as power sources for subsequent restoration instead
of the pumped storage units. The reliability of restoring units, the total capacity of selected units and
units' node importance in network were defined as objective functions of the optimization problem. The
immune algorithm was employed to search for the Pareto optimal solution set of the feasible schemes.
The grey correlation model was applied to identify satisfactory solution from the solution set. The
effectiveness of the proposed method was validated by simulation results.
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Abstract: An optimization method was proposed to determine alternative schemes of the hydropower
black start sources, by considering water reserve constraints. A pumped storage power station was
employed to crank some thermal units close to the pumped storage and was with good start-up
performance. The restarted thermal units were used as power sources for subsequent restoration instead of
the pumped storage units. The reliability of restoring units, the total capacity of selected units and units’
node importance in network were defined as objective functions of the optimization problem. The immune
algorithm was employed to search for the Pareto optimal solution set of the feasible schemes. The grey
correlation model was applied to identify satisfactory solution from the solution set. The effectiveness of
the proposed method was validated by simulation results.
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Tab.5 Scoring results of multi-objective optimization

schemes
RS WENA A AMW A B
1 34 0.8227 300 0.1514 04420
2 36 0.7670 330 0.1064 03225
3 34, 35 0.6733 550 0.2284 0.5125
4 34, 36 0.6607 630 0.2578 0.6220
5 35, 36 0.6743 580 0.1834 0.4893
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Fig.5 Simulation interface of PSCAD for optimal scheme
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