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Determination of Optimum Performance Strategy of Energy
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Determination of optimal capacity for today energy storages has been specially noticed. The delay in
increasing storage production capacity is one of the applications for energy storage supplies in which
utilization from energy storage supplies along with improvement in the power status at peak hours of
consumption may postpone the demand for installation of a new power plant module. In this essay, the
optimal capacity of energy storage is determined in order to reduce exploitation costs by second-order
nonlinear programming. This method expresses this problem with a target quadratic function based on the
produced power of units and capacity of energy storage supply. The requirements have been modeled as
linear equality and inequality equations. The related constraints for produced power and incremental and
decremental power ratio in generators have been considered as well.

Index Terms: Energy storage, Second-order nonlinear programming, Optimal capacity, Reduction of
exploitation cost, Reduced peak load
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Fig. (1): The flowchart of the proposed method
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Fig. (2): The network load curve
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Table (1): Requested daily load of network
Sl (Sls s ailg) b (V) Jgu

Hour Lighting Residential Commercial Total
MW) MW) MW) MW)
0000 100 250 300 650
0100 100 250 300 650
0200 100 250 300 650
0300 100 250 300 650
0400 100 250 300 650
0500 100 250 300 650
0600 100 250 300 650
0700 0 350 300 650
0800 0 450 400 850
0900 0 550 600 1150
1000 0 550 1100 1650
1100 0 550 1100 1650
1200 0 600 1100 1700
1300 0 600 1100 1700
1400 0 600 1300 1900
1500 0 600 1300 1900
1600 0 600 1300 1900
1700 0 650 1300 1950
1800 0 750 900 1650
1900 0 900 500 1400
2000 100 1100 500 1700
2100 100 1100 500 1700
2200 100 900 300 1300
2300 100 700 300 1100

Table (2): Operating cost function parameters and power plants

limits

LolS'y 5 (slacasgaze 5 (510 0 0 4o wlsi sla el b (V) Jgoe

oS5y g9 o B Y Pimin) | Pimao | Pr
Coal 561 | 7.92 | 0.001562 | 344 1377 | 150
Oil 78 | 7.97 | 0.00482 115 459 | 150
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Fig. (3): The curves of network load, productive power of plants
and storage power
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Table (3): Information about compressed air energy storage
05 i (slga (65,5 jlwo s 4y bgy e Sledbl (V) Jgux

5 5,05 clabs slas w5 9 pend de @ Jlail 4o Al 4o Seig Sl S an s
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Table (4): Using of storage in order to providing required power of network at peak hours
3L ol olebu o aSis 5L 950 e uel Baw b jluo ;>3 5l eslasul «(F) Joax

Hour Coal Generation(MW) Oil Generation(MW) Energy Storage (MW)
00:00 523.71 164.53 -38.25
01:00 523.71 164.53 -38.25
02:00 523.71 164.53 -38.25
03:00 523.71 164.53 -38.25
04:00 523.71 164.53 -38.25
05:00 523.71 164.53 -38.25
06:00 523.71 164.53 -38.25
07:00 523.71 164.53 -38.25
08:00 645.87 204.12 0
09:00 872.45 277.54 0
10:00 1250.07 399.92 0
11:00 1250.07 399.92 0
12:00 1287.84 412.16 0
13:00 1287.84 412.16 0
14:00 1377 459 64
15:00 1377 459 64
16:00 1377 459 64
17:00 1377 459 114
18:00 1249.65 400.35 0
19:00 1061.266 338.73 0
20:00 1287.84 412.16 0
21:00 1287.84 412.16 0
22:00 985.74 314.26 0
23:00 834.69 265.3 0
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Table (5): Using of storage in order to providing required power of network at peak hours considering incremental power rate
al38l Gl 5 Cuvgame (58,8 Jhai o b b el Slel jo aSid 3Ld 5 50 olg5 el Ban b jlue 133 5l eolainl (0) Jgo

Hour Coal Generation(MW) Oil Generation(MW) Energy Storage (MW)
00:00 549.22 172.8 =72

01:00 549.22 172.8 =72

02:00 549.22 172.8 =72

03:00 549.22 172.8 =72

04:00 549.22 172.8 =72

05:00 549.22 172.8 =72

06:00 549.22 172.8 =72

07:00 585 172 -107

08:00 735 115 0
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09:00 885 265 0
10:00 1035 415 200
11:00 1185 465 0
12:00 1287.84 412.16 0
13:00 1287.84 412.16 0
14:00 1377 459 64
15:00 1377 459 64
16:00 1377 459 64
17:00 1377 459 114
18:00 1249.65 400.35 0
19:00 1099.76 300.23 0
20:00 1249.76 450.23 0
21:00 1160.91 439.08 100
22:00 101091 289.08 0
23:00 860.91 239.08 0
Table (6): Economic dispatch regardless of the storage cost
Slwoyetd Saod 285 i 50 g )b solail e :(F) Jgor
Hour Coal Generation(MW) Oil Generation(MW) Energy Storage (MW)
00:00 985.7 314.24 -649.95
01:00 985.7 314.24 -649.95
02:00 985.7 314.24 -649.95
03:00 985.7 314.24 -649.95
04:00 985.7 314.24 -649.95
05:00 985.7 314.24 -649.95
06:00 985.7 314.24 -649.95
07:00 985.7 314.24 -649.95
08:00 645.87 204.12 0
09:00 872.45 277.54 0
10:00 985.79 314.27 349.92
11:00 985.79 314.27 349.92
12:00 985.79 314.27 399.92
13:00 985.79 314.27 399.92
14:00 985.79 314.27 599.92
15:00 985.79 314.27 599.92
16:00 985.79 314.27 599.92
17:00 985.79 314.27 649.92
18:00 985.79 314.27 349.92
19:00 985.79 314.27 99.92
20:00 985.79 314.27 399.92
21:00 985.79 314.27 399.92
22:00 985.74 314.26 0
23:00 834.69 265.3 0

Table (7): Economic dispatch regardless of the storage cost and considering incremental power rate
RIBE S Cudgame Jloel g jlao S Ceand (25,5 5145 50 g )b solal myje (V) Jgo

Hour Coal Generation(MW) Oil Generation(MW) Energy Storage (MW)
00:00 991.64 316.17 -657.81
01:00 991.64 316.17 -657.81
02:00 991.64 316.17 -657.81
03:00 991.64 316.17 -657.81
04:00 991.64 316.17 -657.81
05:00 991.64 316.17 -657.81
06:00 991.64 316.17 -657.81
07:00 846.93 303.07 -500
08:00 696.93 153.07 0
09:00 846.93 303.07 0
10:00 991.73 316.2 342.06
11:00 991.73 316.2 342.06
12:00 991.73 316.2 392.06
13:00 991.73 316.2 392.06
14:00 991.73 316.2 592.06
15:00 991.73 316.2 592.06
16:00 991.73 316.2 592.06
17:00 991.73 316.2 642.06
18:00 991.73 316.2 342.06
19:00 991.73 316.2 92.06
20:00 991.73 316.2 392.06
21:00 991.73 316.2 392.06
22:00 985.2 314.8 0
23:00 835.22 264.77 0
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Table (8): A values during the day
59,0led Jsb 5 A polie (M) Jgaz

Hour Coal Generation(MW) Oil Generation(MW) A ()

00:00 494.83 155.17 9.4658
01:00 494.83 155.17 9.4658
02:00 494.83 155.17 9.4658
03:00 494.83 155.17 9.4658
04:00 494.83 155.17 9.4658
05:00 494.83 155.17 9.4658
06:00 494.83 155.17 9.4658
07:00 494.83 155.17 9.4658
08:00 645.88 204.12 9.9377
09:00 872.45 277.54 10.6455
10:00 1250 400 11.8252
11:00 1250 400 11.8252
12:00 1287.84 412.16 11.9432
13:00 1287.84 412.16 11.9432
14:00 1377 459 12.264
15:00 1377 459 12.264
16:00 1377 459 12.264
17:00 1377 459 12.264
18:00 1250 400 11.8252
19:00 1061.26 338.73 11.235
20:00 1287.84 412.16 11.9432
21:00 1287.84 412.16 11.9432
22:00 985.74 314.25 10.9994
23:00 834.69 265.3 10.5275
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