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Table 1 Allocation of spinning reserve capacity

e # A B /MW TR # A B /MW

N L N 1%

I gﬁggf oo (=0 " %ﬁli;[.;jf D?=0 E(IT)=0
0 2845 3526 5756 | 12 5618 6699 10587
13029 3820 6001 || 13 5124 6340 9822
2 3452 4121 6774 | 14 4705 5901 9532
3 3681 4598 7586 | 15 4137 5084 8378
4 4135 4906 7781 || 16 4021 4941 7686
5 4337 5394 8799 || 17 4248 5303  84.03
6 4647 5763 9019 || 18 4644 5830 91.94
7 4580 5823 9300 || 19 5592 6726 107.72
§ 5065 6315 9951 | 20 5110 6305 98.66
9 5438 6619 109.11 || 21 4304 5354 8435
10 5679 7069 11425 | 22 3554 4353 7260
115977 7257 11465 | 23 3615 4036 6341
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Table 2 Optimal values of E(II) and D?

E(IDIK  EIDE/N D*HKE/ D> f/Mi/

[EVoTH /78 JG 2 G2
090  1.140x10° -1208x10° 7.43x10° —-1.275x10°
0.93 9.40x10* -1209x10° 1.65x10° —1.275x10°
0.95 8.04x10* -1.209%x10° -1.85x10° —1.275x10°
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Table 3 Spinning reserves for different reliability levels

i BEFE 7 25 5 /MW 0 JiE s o5 25 = /MW
v=0.90 y=0.93 y=0.95 y=0.90 y=0.93 y=0.95

0 2847 3247 3643 | 12 5943 6199 6891
1 30.06 3476 3977 | 13 5099 5921 67.85
2 3347 44.65 4261 14 5323 5420 60.77
3 37.12 4241 5198 | 15 4605 4799 57.58
4 39.01 4504 5088 | 16 3974 5172 50.68
5 4342 5036 5791 17 4389 5551 55.85
6 46.05 5233 59.05| 18 4638 53.60 59.74
7 46.14 5409 60.14 | 19 5585 70.46 69.55
8 53.02 61.13 6693 | 20 51.85 6037 70.09
9 56.12  69.19 7000 | 21  43.12 49.89 54.65
10 60.73 65.06 73.69| 22 3533 4859 4946
11 60.14 6794 7687| 23 3260 37.64 4145
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Fig.3 Impact of prediction error on E(II) and risk
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Table 4 Allocation of spinning reserve capacity

S ﬁ;@i’?iﬁﬁﬁ@i/ﬁflw L ﬁﬁi?iﬁﬁﬁ@i/l:aw
E 1 F 1 E A5 F
0 38.31 72.14 12 68.64 138.45
1 38.57 83.99 13 66.38 136.42
2 40.66 87.83 14 63.40 120.26
3 4247 96.55 15 55.35 109.17
4 60.20 96.46 16 48.77 96.00
5 50.08 102.76 17 50.66 114.86
6 60.37 113.67 18 52.95 111.92
7 50.50 127.03 19 64.67 147.21
8 61.82 124.72 20 62.38 127.22
9 70.80 143.96 21 47.02 110.94
10 78.65 146.57 22 39.84 87.79
11 78.19 155.39 23 4231 74.37
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Research of spinning reserve benefit based on weighted semi-variance

for power system with wind power
LIU Xingyu, WEN Buying,JIANG Yuewen
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)
Abstract: With the consideration of the capacity cost and energy cost of system spinning reserve,the
reduced outage cost due to the purchase of spinning reserve and the dispersion degree of spinning reserve
benefit,the risk bias coefficient is introduced and the weighted semi-variance of security portfolio is adopted
to measure the risk. A spinning reserve benefit-risk model with the maximum expected spinning reserve
benefit and minimum risk as its optimization objectives is built based on the weighted semi-variance for the
power system with wind power. The Monte Carlo method is used to simulate the actual load-power deviation
and wind power prediction error,and the multi-objective crisscross optimization algorithm is used to obtain the
effective frontier of expected spinning reserve benefit-risk and the day-ahead spinning reserve plan,as well as
the influences of risk bias coefficient,reliability level,prediction error,load-loss price and spinning reserve
price on the expected spinning reserve benefit and risk. The rationality of the proposed model is verified by
the example.
Key words: electric power systems; spinning reserve benefit; reserve capacity; risk bias coefficient;

weighted semi-variance; wind power



