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Power generation rights trade and clean replacement optimization model of

captive power plant participating in the wind power consumption
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Abstract: Due to the fact of insufficient peaking capacity in power grid, the wind curtailment becomes prominent in re-
cent years. However, the regulation potential from a large number of coal-fired self-supply power plants is not fully
valued and utilized. Under the background of current market policy, a short time-scale trading mode of power genera-
tion rights is designed with the consideration of captive power plants participating in transactions and promoting wind
power consumption. The unit price of the transaction uses the hour as the time scale, and the settlement uses the day
as the time scale. In addtion, in the self-supplied power plant, the electric heating device is employed to absorb wind
power and participate in the joint heating. Thus, the thermoelectric coupling constraints of the unit is decoupled, and
the power output of the unit is reduced. Finally, The lowest cost is selected as the objective, and a clean alternative

cogeneration dispatch model is constructed for wind power plants. Simulation results show that this method effective-
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ly improves the level of wind power consumption, reduces the operating cost of captive power plants, reduces coal

consumption, and realizes clean replacement of electric energy.

Key words: wind power consumption;cogeneration self-supply power plant; clean alternative; alternative transactions;

trading of power generation rights on short time scales
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Figure 1 Schematic diagram of WPP-SPP short-time

scale trading model of power generation rights
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Figure 2 WPP-SPP energy supply relationship considering
the short-time scale generation rights trading
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its price curve
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Table 1 Wind power absorptive rate of self-contained

power plant under different scenarios
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Figure 4 Electricity and heating power balance(Scenario 1)
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Figure 5 Electricity and heating power balance(Scenario 2)



IS5 ROLINAN A &L R A B M i A A 63

Zia & 1.2 HdlE oy M. £E 01: 00—08: 00,
23:00—24:00 W) AETEFE R, ) B & i) &
LA b XUHL T ) XU R I F A A LG &
J7 R A AR W] LA AR B A T Al T R RLAS
AW A8 IS5 REN, (A2 6 T LA #H
L2 R, T AR SE i R Al A 7 2 T R AR TR 5K I
B AL 23 A 0 2 L ) 3%, R 4% 11 #2385l 451 0 )
JRUHL AR T 499 DR R 194 90 PR AT — 7 PR

53 TGt A& 5 )T R, A
b B BT I E A T — AR AR Sy F i B ke
5 A HLA IR R, i 6 iR,

200
- 1501
= e S
+§ 100 Ay
[ HLAL )
5“H¥N\\+mmm%ﬁmw$

B 8] /h
(a) - B
5001
& 4007
Esoow
= 0t AT
o HAR LT LA )
0 4 8 12 16 20 24
i [ /h
(b) IR Hif

6 B I EFHUFFT 3)

Figure 6 Electricity and heating power balance(Scenario 3)
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