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Optimal reserve dispatch model considering inverse-time line protection
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Abstract: Due to poor economy caused by higher traditional reserve configuration, an economic dispatch model of
reserve coordination at contingency state considering inverse-time characteristic of line protection is presented. The model
aims to minimize the cost of generation and reserve under satisfying constraints of general unit and network security and
combing with the inverse-time characteristic of line protection, relaxing general power flow constraints to thermal
stability limit value of corresponding time scale according to reserve response time, then synthetically solve coordinated
optimal reserve dispatch of different response speed to improve the economy of reserve configuration. The model is a
mixed-integer linear programming problem, it needs to be linearized or nearly linearized in the model, and the
commercial mixed-integer linear programming CPLEX solver is used to solve the problem. Finally, numerical
experiences prove the rationality of the presented model and the effectiveness of the proposed approach in IEEE 30
systems.
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Table 1 Reserve dispatch in five cases
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1(G1) 1—4 7.57 12.00 0 0/6.32/4.56/1.12 0/4.27/0/1.45
2(G2) 1—4 5.45 0 0 0/0/0/0 3.56/2.14/0/0
3(G5) 1—4 3.31 20.42 2.34 3.70/5.38/11.34/0 4.68/0/0/0
4(G8) 1—4 1.35 15.38 11.48 2.56/3.77/9.05/0 2.04/0/0/0
5(G11) 1—4 0 12.86 1.30 0/5.42/7.44/0 0/0/0/0
6(G13) 1—4 0.53 19.74 3.02 0/8.68/11.06/0 0/0/0/0
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Table A Generator data

i Pimax Pimin Siu Sid Ki Bi Ton,i Tofti a; bi Ci Cis Ci2 Ci3 Cia
1(G1) 200 80 1.5 1.5 50 150 5 5 0.0375 20 200 25 20.8 17.3 14.4
2(G2) 80 20 2.2 2.2 30 120 3 3 0.0575 17.5 150 35 29.2 243 20.3
3(G5) 50 10 2.5 2.5 20 100 2 2 0.0625 10 120 40 333 27.8 232
4(G8) 35 10 3.0 3.0 25 75 2 2 0.0834 325 100 45 375 313 26.1
5(G11) 30 10 33 33 20 60 2 2 0.25 30 80 60 50 41.7 34.8
6(G13) 40 12 2.7 2.7 10 80 2 2 0.25 30 90 55 45.8 38.2 31.8

TE: Pimass Pioin S50 MW 34, 834 8000 MW/min:  Ki, By BRLAS: Tons, Tomi 000 hs i, by, ¢ 8BS HIHS/MW?, SIMW, $: ¢y AL HSMW .
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Table B Forecast loads data
I B BUfif /MW B Bl /MW i B BUfif /MW
1 130.0 9 200.8 17 204.3
2 135.2 10 190.2 18 212.4
3 140.8 11 198.6 19 218.6
4 150.6 12 220.2 20 226.7
5 160.5 13 216.4 21 224.5
6 165.3 14 206.2 22 216.9
7 180.4 15 195.4 23 180.7
8 211.6 16 188.6 24 160.3
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