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Tab.1 Optimal up/down spinning reserve demand
wIERH, SEM, R &, SR
B MW MW Bt MW MW
202.6 132.1 13 291.8 160.3
230.6 136.1 14 297.5 173.7
235.4 141.8 15 308.3 173.8
227.4 142.8 16 321.8 170.0
230.5 142.4 17 3372 168.1
225.4 138.5 18 3533 179.3
220.8 135.8 19 319.7 184.6
226.5 1333 20 310.5 183.1
2472 143.4 21 299.9 174.0
267.6 152.9 22 265.8 165.9
278.6 160.3 23 265.6 151.9
283.0 163.2 24 246.5 140.8
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Fig.2 Load loss expectation and expected total
system cost vs. up reserve
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Fig.3 Wind loss expectation and expected total
system cost vs. down reserve
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Tab.2 Power output of generators and
reserve distribution of period 15

A BT AL

M mwks Wl Eﬁ@” ﬁﬁf/ ety

($-MW™) MW (MW -h™)
6 12.33 155.00 0 25.90 77.5
9 15.06 48.84 27.16 10.84 38.0
10 15.10 46.31 29.69 8.31 38.0
13 15.14 44.09 31.91 6.09 38.0
14 15.19 41.61 34.39 3.61 38.0
15 20.80 50.00 50.00 0 50.0
16 20.90 50.00 50.00 0 50.0
17 20.99 50.00 50.00 0 50.0
18 12.37 155.00 0 30.89 77.5
19 12.41 155.00 0 35.17 77.5
20 12.43 155.00 0 38.87 77.5
21 11.90 350.00 0 14.10 175.0
22 24.83 68.95 27.36 0 98.5
23 24.93 68.95 7.76 0 98.5
25 9.04 400.00 0 0 200.0
26 9.06 400.00 0 0 200.0
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Tab.3 Power output of generators and reserve
distribution of period 15 without considering
ramprate constraint

i BT AL

Mk, W Eﬁv?;ﬁ/ ﬁ;fv}f/ ety

($-MW1) MW (MW -h™)
6 12.33 155.00 0 0 77.5
9 15.06 68.16 7.84 44.77 38.0
10 15.10 65.23 10.77 43.83 38.0
13 15.14 62.69 13.31 43.11 38.0
14 15.19 59.77 16.23 42.09 38.0
15 20.80 25.00 75.00 0 50.0
16 20.90 25.00 75.00 0 50.0
17 20.99 25.00 75.00 0 50.0
18 12.37 155.00 0 0 77.5
19 12.41 155.00 0 0 77.5
20 12.43 155.00 0 0 77.5
21 11.90 350.00 0 0 175.0
22 24.83 68.95 27.36 0 98.5
23 24.93 68.95 7.76 0 98.5
25 9.04 400.00 0 0 200.0
26 9.06 400.00 0 0 200.0
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Day-ahead generation scheduling and spinning reserve decision-making model
for power grid containing wind power
ZHAO Jinquan',TANG Jie',LUO Weihua?,ZHAO Jun?

(1. Research Center for Renewable Energy Generation Engineering, Ministry of Education,Hohai University,
Nanjing 210098, China;2. Liaoning Electric Power Dispatching Control Center,Shenyang 110006, China)

Abstract: A day-ahead generation scheduling and spinning reserve decision-making model is proposed for
power system with large-scale wind power. The power outage loss and wind curtailment loss of system are
estimated with the probability density functions of random wind power and power loads,which,as the risk
cost,are integrated into the objective function of generation cost. The day-ahead generation schedule of each
conventional unit and the up/down spinning reserve capacity are calculated with the constraints of unit ramp
rate and system security. The priority list method and the economic dispatch algorithm based on the
minimum marginal cost are adopted to solve the model. Results of case analysis show that,the proposed
model and method are effective.
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