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ABSTRACT : Under the premise of chance-constrained
programming, when the consideration to reliability and
economy of system operation should be given, how to consider
the uncertainty factors such as the fault outage of generators
and the error of load forecasting is researched so as to
determine the optimal spinning reserve ceapacity that power
system requires. Taking the purchase cost of minimized
spinning reserve as objective as well as the secure requirement
of power system as chance-constraint, a mathemeatical model to
determine optimal spinning reserve capacity required by power
system is constructed, and Mornte Carlo simulation based
genetic algorithm is adopted to solve the constructed model.
Taking a power system containing 18 generating units for
example the proposed model isillustrated.
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Tab.1 Units’data

' o W 7wl T st
LA S MW & B wimin e
1-2 (A pLAL) 20 05013 -55518 2 010
37 (AL 76 0.1238 31.6040 2 002
8-12 (JhuhL41) 100 00635 330620 7 004
1317 (BRIEHLA) 155 00188 30.7780 3 004
18 (RKEHLA) 350 00122 30.0800 4 008
Fz2 NG
Tab. 2 Forecasted loads

I B HAIMW IR HAIMW B H MW

1 960 9 1305 17 1440

2 900 10 1425 18 1440

3 870 11 1485 19 1395

4 840 12 1500 20 1380

5 840 13 1485 21 1380

6 870 14 1500 22 1395

7 960 15 1500 23 1305

8 1140 16 1455 24 1080

%3 HATERREmIAIEELSRM
AZEREEAREMIMNIARREE
Tab. 3 Generation dispatch in day-ahead ener gy market
and available capacities for spinning reserve mar ket

LA 1-2 3~7 8~12 13~17 18

wrh WAk kTP BK ET BR EP RK & RIK
IMW /MW /MW /MW /MW /MW /MW /MW /MW /MW

1 20 0 19 57 49 51 66 89 253 98
2 20 0 18 58 47 53 59 9% 243 107
3 20 0 17 59 46 54 56 99 238 113
4 20 0 17 59 45 55 52 103 232 118
5 20 0 17 59 45 55 52 103 232 118
6 20 0 17 59 46 54 56 99 238 113
7 20 0 19 57 49 51 66 89 253 98
8 20 0 22 54 55 45 86 69 285 66
9 20 0 25 51 60 40 105 50 314 36
10 20 0 27 49 64 36 119 36 33 15
n 2 0 28 48 67 34 126 29 345 5
12 20 0 28 48 67 33 127 28 348 3
13 20 0 28 48 67 34 126 29 345 5
14 20 0 28 48 67 33 127 28 348 3
15 2 0 28 48 67 33 127 28 348 3
16 20 0 27 49 65 3B 122 33 341 10
17 20 0 27 49 65 3 121 35 338 13
18 20 0 27 49 65 3 121 35 338 13
19 2 0 26 50 63 37 115 40 330 21
20 20 0 26 50 63 37 14 41 327 23
21 20 0 26 50 63 37 14 41 327 23
2 2 0 26 50 63 37 115 40 330 21
23 20 0 25 51 60 40 105 50 313 37
24 20 0 21 55 53 47 80 76 214 76

R4 EREATHRERNAL
Tab. 4 Bidding coefficients of capacities
in spinning reserve mar ket

ALY m n
1-2 0.4 2.0
37 0.2 1.0
812 0.5 2.0

13-17 0.3 15
18 0.4 16

Xof AT B M2 FpAS [R5 LA T TH L)
GERNAR 5, RPLGH T 9 BN 0.95 B 4B B
(1 e e 4% AR BB R 2% 6 R A1 T B Y 0.80.
0.85. 0.90. 0.95 F1 1.00 i i % % FH SREURA (2
F55 e 2 7% FH 2% s SRR AR A FH 1) B 2 AR, LA J%
Xof IS A e 2 4% FH AR e (1 sz Brea B

%5 EBEIFEN 0.5 MEREANKNAR
Tab.5 Spinning reserve capacity procured when a=0.95

B ﬁﬁ%ﬁﬂﬂkﬁi B ﬁﬁ%ﬁﬂﬂkﬁi B Eﬁﬁﬁﬂﬂéﬁi
FHE/MW F/MW H /MW
1 252.2 9 314.8 17 335.7
2 252.2 10 327.0 18 342.6
3 197.1 11 311.0 19 332.8
4 2210 12 3411 20 3411
5 2374 13 332.8 21 327.0
6 246.3 14 3411 22 327.0
7 255.0 15 335.9 23 3175
8 274.0 16 345.2 24 295.7
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Tab. 6 Comparisons of spinning reserve procurement
costsunder different a’s

mEHa e Tt 26 T ARIRURA sEfera fi
0.80 6759.3 08333
0.85 8034.7 08750
0.90 94785 09167
0.95 110214 09583
1.00 14117.8 1.0000
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