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Abstract: With the increasing proportion of new energy in China’s energy supply, its inherent volatility will bring severe challenges
to the power system, and the system needs more flexible resources to meet the demand of system balance. As a kind of high-quality
flexible regulating resource, conventional thermal power unit is crucial for integrating a high proportion of renewable energy. In view
of the decline in the guaranteed income of thermal power units, China currently implements a two-part electricity price policy for coal-
fired power units to ensure the basic income of conventional thermal power units, but it cannot effectively encourage thermal power
units to further improve their regulation performance. Based on the comparative analysis of the applicability of typical capacity
compensation methods at home and abroad in China’s market environment, a double-differentiated capacity compensation method
considering cost recovery and flexible adjustment is proposed, including two compensation methods: guaranteed cost recovery capac-
ity compensation and incentive flexible adjustment capacity compensation, and the corresponding compensation intensity calculation
model is established . This method uses universal evaluation index to help thermal power units recover costs more accurately, and can
also motivate them to further improve their flexible regulation performance. Finally, simulations using the IEEE 30-node system
validate the effectiveness of this compensation method in fixed cost recovery, flexible regulation capability incentives, and supporting
system stability.
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Fig. 1 Double-differentiated capacity compensation method

design framework
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Tab. 6 Flexibility quantifies data indicators

pgn  * Yalizﬁ%/ (ij;@ﬁ/) REZ e
A 312 29 8
B 141 33 5
C 67 5 4
D 13 13 3

x7 HRMBERFRATEEMERE
Tab. 7 Capacity compensation strength of incentive-type
flexible adjustment capacity compensation way

HLLH 2 Y A B C D
TG A Ly npigii R AR i 75 3 75
MR
/GE- (kW-a) ™) 2 > ? ?

TEVRN A RGP AME T AER T, AN A2 A
BLAL AR BB sl R M08 B 5 1 B 1 R0 81 S %
YIRS, R THIR, HLALA MR E T 55 9 i
AR, DR AR A 1 R R M e s T
PLALC. DAY RIATT SR m AL, i L) A
MR AN
3.4 WERNUBEIMEFXMERRSHF

S RRIHL ARAF IR 22 AR AR B, T
BERIE S FTR

®8 WERUBEWMERE

Tab. 8 Double differential capacity compensation intensity
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