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{A Study on the Security-Constrained Economic Dispatch for Power System)
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Abstract

The economic dispatch is one of the major concerns in case of buying and selling generated powers
between electric power companies. This paper describes the power system security, the optimal power flow,
and the security-constrained economic dispatch and shows the EDSA’s active optimal power flow software
package is well suited through a simple case study.
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Fig. 1. Flow chart of the security-constrained
economic dispatch by the optimal
power flow
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Table 1. Bus Input Data
Nurnber of Load Voltage
Bus No. | nerator &W) )
01 G 1 00 1540000
02 G 1 217000 154000.0
m G 1 42000 154000.0
4 0 478000 154000.0
(45} 0 76000 154000.0
06 G 1 112000 22900.0
o7 G 1 00 1540000
| 0 296000 229000
09 0 90000 229000
10 0 3000 229000
11 0 6100.0 22900.0
12 0 135000 229000
13 0 14900.0 20000
Temp 0 00 154000.0
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Generation
(kW)

Shedding

kW)

(kW)

G 10000.0

112000

0.0

G 12000.0

0.0

0.0

0.0

206000

0.0

0.0

90000

0.0

58 |8|3|8

0.0

35000

0.0

1

0.0

6100.0

0.0

12

00

13500.0

0.0

13

0.0

14900.0

0.0

Temp

0.0

0.0

0.0

Total

2580000

2500000

0.0

H
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Table 5. Generator Output Results

Generator

Cost
Coeff(kWh)

Generation
(kW)

Total Cost
&h)

0.01000

200000.0

2000.0000

0.01800

20000.0

360.0000

0.01500

17000.0

254.9998

0.03300

10000:0

380.0000

SIERIEIERS

0.03500

12000.0

420.0000

Total Cost ($/h) = 34149998
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Table 6. Branch Output Results
initial

Terminal Active

Power (kW)

Rating
kW)

(96)

1377705

200000.0

6889

575676

150000.0

3837

-19642.4

50000.0

39.28

-A7%6.1

100000.0

54.80

67206

50000.0

1344

:::‘:3‘8%888g

7606.3

50000.0

1521

12 15063

500000

301

52538

50000.0

1051

olo|lwlololslw]lol-]f

172475

50000.0

3450

s

5704

50000.0

1156

b
—

-3206

50000.0

6.44
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Table 2. Branch Input Data
Branch | Security | initial | Terminal | Reactance | Rating
No. Code Bus Bus (Ohm) (kW)
1 0 01 02 11.26833] 200000.0
2 0 02 03 3770141 150000.0
3 0 03 4 3257095  50000.0
4 0 04 05 8.01943| 100000.0
5 0 06 10 3.18240|  50000.0
6 0 06 1 409296| 50000.0
7 0 11 12 3.19808| 500000
8 0 12 13 556832 50000.0
9 0 06 12 208432] 500000
10 [} 08 0] 1.35200f  50000.0
11 0 03 10 307312 500000
12 0 08 13 4326401 500000
13 0 02 04 3357838 100000.0
14 0 02 05 3311371 500000
15 0 01 05 4247574  150000.0
16 T 0 05 06 47.99469( 100000.0
17 T 0 4 08 10691892 100000.0
18 W 0 0] Termp 39.82481| 100000.0
19 W 0 07 Temp 3208533 100000.0
20 W 0 08 Temp 20.03810] 100000.0
g 3. 2EJ A" WOy
Table 3. Generator Input Data
Generator | Bus Cost Generation Limits
No. No. | Coeff($/kWh) | Lower (kW) | Upper (kW)
1 01 0.01000 50000.0 200000.0
2 02 0.01800 20000.0 80000.0
3 03 0.01500 15000.0 50000.0
4 06 0.03800 10000.0 350000
5 o7 0.03500 12000.0 40000.0
H 4,562 2E 27L& WS R &=
R4, w37, A2dolEHE Uehir
H 4, DM EE 230
Tabie 4. Bus Output Results
Bus No. Generation Load Shedding
) (kW) (kW) (kW)
01 G 2000000 0.0 0.0
02 G 20000.0 21700.0 0.0
03 G 17000.0 94200.0 0.0
04 0.0 47800.0 0.0
[45) 0.0 7600.0 0.0
10 (262)
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Branch| initial | Terminal| Active Rating | Loading
No. Bus Bus |Power (kW) kW) (%)

o
ot
s
o
ofot
=
A
2
tor,

q 8. ¢X)| & A
Table 8. Generator Output Results

17 T 8 133397 | 1000000 | 1334 Generator| Bus Cost Generation | Total Cost
18 | Wod4| Temp | 195859 | 1000000 [ 1959 No. | No. |Coeffl¥kWh)| (kW) ($h)
19 W07 | Temp 12000.0 1000000 | 1200 1 01 0.01000 150000.0 | 1500.0006
20 W 08| Temp -31585.9 1000000 | 3159 2 02 0.01800 25026 4050472
3 43} 0.01500 50000.0 750.0000
AR 1904 F el g UISGh)el, BE A 4 06 | 00880 244973 | B09W
2o FEslrl AR Fspok 5 07 | 003500 120000 | 420.0000
Total Cost ($h) = 4005.9458
3.2 Atdl 2
A 25 AR 19 48 dHelEE F3ho] 3, H 9 M &3 A
7+ Hze) ehdEg 29 2. [EEE 1424 A2dg Table 9. Branch Output Results
FAER Qe 0709 AR F gele & H27t Al Branch | initial | Terminal Active Rating | Loading
AR 7SS 2aH Aotk ¥ 7,80 BE VL No. | Bus | Bus ’:f("vvv)er kW | ©9
hEg ARE yos VM, Ay, MIZdelyE
Uehdc), 1 01 1/ 1019046 | 200000.0] 50.96
2 02 3 38336.1 | 1500000 2556
H 7. oM &2 Al 3 3 (07} -58639 | 500000[ 1173
Table 7. Bus Output Results 4 ™ 5 —a45576 | 10000000 4.8
Bus No, | CeTeration Load | Shedding 5 | 10 | ome1| swo000] 1871
W) kW) &W 6 6] 1 B4 | 500000] 159
0 |G 2000000 a0 00 7 n| 12 18984 | 500000 379
@2 G 25m6 217000 00 8 2] 13 69949 | 500000 1399
43] G 50000.0 942000 00 9 06 12 186016 | 500000 37.20
04 00 AT00.0 00 10 ®B 4 ] 314391 500000, 629
% 00 26000 00 1 0| 10 -5856.1 | 500000| 1171
6 |G 2am3| 11200 | 00 12 | 13 | WBl| 000 L8l
p G 1000 o0 00 13 2| o 373563 | 1000000 37.36
14 02 453 270159 | 500000] 54.03
08 00 29600.0 00
15 01 15) 480065 | 150000.0] 32.06
® 00 0000 00 6 | To5| 06 | 267] 1000000 265
10 00 35000 00 7 | Toa| o8 117593 | 1000000] 1176
11 00 61000 00 18 | Wo4| Temp | 167896 1000000| 16.79
12 00 13500.0 00 19 W 07| Temp 12000.0 | 100000.0] 12.00
13 00 14900.0 00 2 WO0R| Temp | -287806 | 1000000 2879
Temp 00 00 00
Total 250000.0 250000.0 00 3 wAnge AH 19 A9E M5 v
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Table 12. Branch Output Results

$3¢ o 6% BAAA T 4%E RS A0l | Branch| iitial | Terminal| P | Rating | Loading
o HEZWE 42 $3 100MWeOIN OMWE 3 Mo | Bus| Bus | gy | ®W | ©9
3, MZHE 98 £ SHMW)IA 0MW)Z 873 T ol & oowsl 20000 Bi
Ak 2 ® 3] 415013 1500000 2773
X 10, 11, 12& Al 39) RE A4S HES A 3 e oal  -o6570 so0000] 521
FE 808 B IH7| A2 dHoleE uehd 4 o o5l -4000000 1000000! 10000
=2 5 06 10 6230 500000 1243
6 06 1l 7817 500000] 1506
B 10 24 &3 2] 7 11 12| 14317 5000000 28
Table 10. Bus Output Results 3 12 B 2185 50000 984
Bus No,| ~ emeration Load | Shedding 9 06 12 1668 so0000] 662
W) (kW) W) 10 08 09 62870 500000 1257
o |G 1087152 00 00 m 09 o 20 w00l 54
2 |G 782848 217000 00 12 08 13 9m1s| 500000] 199
B |G. 50000.0 942000 00 13 02 04|  441742| 1000000| 4417
o 00 478000 00 14 ® 05| 351069 00000 7021
% 00 7600.0 00 15 01 06| 444246 1500000 2062
® |G 100000 112000 00 6 | T 06 31915 1000000] 319
o7 G 12000.0 00 00 17 T ™4 08 136441 1000000 1364
® 00 2965000 00 18 | wo4l Temp| 201245] 1000000 2012
- 00 0000 00 19 | Wor| Temp| 120000] 1000000 1200
o Py p—s 0 0 | Wo8| Temp| -321245 1000000] 3212
1 00 61000 00
12 00 135000 00 AHl 3 A1 A2 Bo 238 o] 43N
- o mwo | oo A & 9 HEL 6oz AY Bo] 27
Temp 00 00 00 At
Total 2500000 | 2500000 00
3.4 Atell 4
A 4= AR 39] Agolla HEel HHEE o
- 1. wxI &2 2 L H2ot AALY HS-E a3 7;%°1‘:}.
Table 11. Generator Output Results E 13 14, 15 EE ¢ 15 IAFH &9
o BT oo T comation T Tol Cour o2 B4, $HY), M2 dolHE Uehdo,
No. No. |Coeff(%kWh) (kW) ($h)
1 01 001000 1087152 | 1087.1516 B 13 24 28 29
Table 13. Bus Output Resuits
2 (1) 0.01800 790848 | 1409.1267 e— Lo St
3 03 0.01500 500000 | 750.0000 Bus No. (W) W) W)
4 06 0.03800 10000.0 380.0000 ot G 008 00 00
5 o7 0.03500 120000 | 4200000 17 G 3127 217000 00
Total Cost (¥h) = 40462783 B (G 500000 942000 98095
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444 - 457 939

Branch | initial | Terminal|  Active Rating |Loading
No. { Bus | Bus | PowerkW) ] (kW) (9%
13 2 o 6711.8 | 1000000{ 671
14 02y ® 926B5 200000 1845
15 oy & 124062 | 1500000] 827
16 T 06 240225 ) 1000000) 2402
17 TO4 8 97737 | 1000000 977
18 | W04 Termp 2038 | 1000000} 390
19 W07 Temp 400000 | 100000.0{ 40.00
20 |WB Tem -430038 | 1000000 4390

Bus No. Generation Load Shedding
kW) kW) kW)
04 00 47800.0 0.0
56 0.0 7600.0 00
06 G 100000 112000 00
o7 G 400000 00 00
8 0.0 296500.0 0.0
] 0.0 9000.0 00
10 0.0 3500.0 00
1 00 6100.0 00
12 00 13500.0 00
13 0.0 149000 00
Temp 00 0.0 00
Total 1601905 255000.0 BVO5
H 14, ®XJ| £8 AN
Table 14. Generator QOutput Results
Generator | Bus Cost Generation | Total Cost
No. No. | Coeff(kWh) (kW) ($h)
1 o1 0.01000 320608 320.6081
2 2 0.01800 3N097 668.3342
3 433 001500 500000 T50.0000
4 06 0.03300 100000 380.0000
5 o7 0.03500 400000 | 1400.0000
Total Cost ($h) = 35189424
E: 15. Mz &9 25
Table 15. Branch Output Results
Branch | initial | Terminal|  Active Rating |Loading
No. { Bus { Bus | Power(kW)| (kW) (96
1 oy 196546 | 2000000 983
2 2 191470 | 1500000 1276
3 03 o -152435 50000.0| 3049
4 ™M 06 9990.7 | 1000000| 2498
5 06 10 1450.3 500000 290
6 o6 11 68322 | 500000 1366
7 11 12 7322 500000 146
8 12l 13 1772.1 500000 354
9 06 12 145399 500000, 4847
10 08 1} 11049.7 50000.0; 22.10
1 M 10 20497 | 500000{ 410
12 s 13 131279 500000 2626
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