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Game Optimization Model of Direct Power Purchase Between Power Suppliers and Large
Consumers with RPS Assessment Constrains
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Abstract: In direct power purchase of large consumers, the unequal competitiveness sales between suppliers of green
power and thermal power are caused by the RPS mechanism, and large consumers are also faced with high-cost pressure
from the dual demands of load balance and RPS assessment. To solve the coupling optimization decisions of direct power
purchase between power suppliers and large consumers, a double-layer game model with green/thermal power suppliers
and large consumers under the RPS mechanism was established to obtain win-win outcomes for all participants. Multi
power suppliers constituted a non-cooperative game on outside layer: each power supplier tried to make its quotation
competitive to obtain more electricity purchase for large consumers. Power suppliers and large consumers constituted a
master-slave game model on inside layer: all power suppliers optimized the quotation to maximize their profits, mean-
while, large consumers optimized the power purchase strategies with minimizing the trading cost under RPS mechanism,
further to achieve win-win for all participants. The KKT conditions and the fixed-point iterative algorithm were intro-
duced to solve the double-layer model. The simulations show that the game bidding mechanism can improve the
competitiveness of green power supplies with RPS, and reduce the trading cost of large consumers. However, when the
RPS quota ratio rises to a certain extent, the trading cost of large consumers will rebound with their Nash bargaining abil-
ity being weakened. This model can provide decision references for the optimization of direct power purchase strategy of
large consumers under RPS mechanism.
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master-slave game
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Table 3  Cost-profits comparison of participants under
different RPS ratios
%t
s 5% 10% 15% 20% 25% 30%
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