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Abstract: As a crucial support for power grid flexible adjustment, coal-fired power units significantly in-
fluence power system operation stability through their load regulation capacity. Aimming at a 330 MW
coal-fired unit, a load regulation strategy was proposed based on cold end optimization. A dynamic model
of the cold end system for coal-fired unit was established, incorporating the dynamic characteristics of con-
denser heat transfer process and the variable operating conditions of circulating water pumps, which quanti-
tatively evaluated the economic benefits of the strategy in electricity market. And taking the automatic gen-
eration control (AGC) auxiliary service as an example, the application potential of this strategy in the pow-
er auxiliary service market was evaluated. The results demonstrate that the optimal back pressure of the unit

is independent of the unit load rate, but increases with the increase of ambient temperature. When the cir-
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culating water flow rate of the condenser changes step by step, the lower the load rate of the unit, the shor-

ter the time required for the back pressure to reach a stable value. Implementing the cold end optimization

strategy during typical summer days reduces the average back pressure of the unit from 7.31 to 6. 02 kPa,

increases power supply by 56. 6 MW -h, enhances the load regulation capacity of the unit and generates ad-

ditional revenue of 22 215 yuan in the electricity spot market. The cold end optimization strategy signifi-

cantly improves the unit’s AGC tracking capability. At lower back pressure of 7.3 kPa, the comprehensive

performance index (K ) by introducing cold end optimization responding to — 3% Pe/min load reduction

AGC command increases from 2.96 to 5.03. At higher back pressure of 11.8 kPa, the K by introducing cold

end optimization responding to +3% Pe/min load increase AGC command improves from 3. 66 to 5.28.

Key words: coal-fired unit, cold end optimization, flexibility, electricity spot market, auxiliary service
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