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ABSTRACT : An advanced progressive optimality
algorithm-dynamic programming successive approximation
(POA-DPSA) is proposed to optimize the operation of
multi-reservoir plants, which is a typical highly nonlinear,
multi-dimensional programming problem. In view of the
advantage of POA and DPSA in reducing the dimensions of
stages and the cardinal number of multi-reservoir system, the
POA-DPSA method is firstly constructed. However, it is found
out that conventional POA-DPSA suffers from the
disadvantage of pseudo optimization solution. This paper
proposes a novel POA-DPSA method with generalized time
and space state analysis, in which a combined multi-stage
adjustment strategy is applied to provide new search space for
the iterative loop when it falls into the pseudo optimization
solution. For the above adjustment strategy, the variables of
each stage in generalized state move along the boundary
constraints under the condition of the same relationship among
them, hence ensuring high efficiency. The validity of the
proposed approach is demonstrated by applying it to two test
systems consisting of 4 and 10 reservoirs respectively and
Yushui River in Hunan. Compared to the existing methods, the
proposed method is found more effective for multi-reservoir
optimal operation with higher accuracy and less computational
cost.

KEY WORDS: multi-reservoir system; progressive optimality
algorithm; generalized state; pseudo optimization solution
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Fig.1 Schematic diagram of pseudo optimization solution
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Fig. 2 Schematic diagram of generalized time state
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based on different algorithms
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Tab.3 Optimization results of ten-reservoir problem
based on different algorithms
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