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Security Constrained Economic Dispatch
Using Primal Interior Pcint Method
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Abstract - This paper presents a technique that can obtain an optimal solution for the Security-Constrained Economic
Dispatch (SCED) problems using the Interior Point Method (IPM) while taking into account of the power flow
constraints. The SCED equations are formulated by using only the real power flow equations from the optimal power
flow. Then an algorithm is presented that can linearize the SCED equations based on the relationships among generation
real power outputs, loads, and transmission losses to obtain the optimal solutions by applying the linear programming
(LP) technique. The objective function of the proposed linearization algorithm are formulated based on the fuel cost
functions of the power plants. The power balance equations utilize the Incremental Transmission Loss Factor (ITLF)
corresponding to the incremental generation outputs and the line constraints eguations are linearized based on the
Generalized Generation Distribution Factor (GGDF).

Finally, the application of the Primal Interior Point Method (FIPM) for solving the optimization problem based on the proposed linearized

objective function is presented. The results are compared with the Simplex Method and the promising results ard obtained.
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Table 1 6Bus Network Generator data
2A] s 8 | 4 g AxnY) AF
a5 | MW | [IMW] | alR/h] [bIRMW - h]| c[RMW - h]
1 50 200 2131 11.669 0.00533
2 375 150 200.0 10.333 0.0088%
3 45 180 240.0 10.833 0.00741
k3 2 £7| Hx=H
Table 2 Initial Operation Condition
EA[2dA% | 2AEd Rk
W3 | Vpul PG [MW] PLIMW] | QL[Mvar]
1 1.06 54,9726 0.0 0.0
2 1.05 88.0736 0_.0 0.0
3 1.07 71.9264 0.0 0.0
4 10 0.0 70 50
5 1.0 0.0 70 50
6 1.0 0.0 70 50
g3 3 MExXHF H<F
Table 3 Line Power Flow Constraint
Rl g A RS M2 A epg
HE sl 7R IMW] [MW]
5 2 4 47.20 A0
8 3 5 24.15 20
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Table 4 Result of Security constrained economic dispatch
for 6-bus network

. . 947 &4 FHMW]
e s I N R
1 1 82,3501 82.3501
2 2 725915 72.5015
3 3 60.3861 60.3861
3 =1 £{R/h] 31283063 3128.3063
%4 &) A 2 [sec] 0.60 0.55
A o4 = (W] A 8 /Simplex) 0.92
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5 2 dE0 Axd HIAYAEE BASIE 5 6
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Table 5 30Bus Network Generator data

L | i dgd A
HE | BHEHMW] | A $HMW] |a[R/h] [ bIR/MW - hl | c[R/MF¢ - h]
1 50 200 0.0 2.0 0.00375
2 20 80 0.0 1.75 00175
5 15 50 0.0 1.0 0.0625
3 10 35 0.0 3.25 0.00834
11 10 30 0.0 3.0 0.025
13 12 40 0.0 3.0 0.025
E 6 ¥ 7oAl diolg
Table 6 Shunt capacitor Data
AT HE A AL Fpul
10 0.19
24 0.04
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Table 7 Initiat Cperation Condition

EA| RANY | gdriEy Bt
5| Vipul PG [MW] PLIMW] QL[Mvar]
1 1.06 185.4036 0.0 0.0
2 1.0338 468722 2.7 127
3 1.0 0.0 2.4 12
4 1.0 0.0 7.6 16
5 1.0058 19.1242 94.2 19.0
6 1.0 0.0 0.0 0.0
7 L0 0.0 298 10.9
8 1.023 10.0 300 30.0
g 10 0.0 0.0 0.0
10 10 0.0 5.8 2.0
11 1.093 10.0 0.0 0.0
12 1.0 0.0 11.2 15
13 [ 10883 12.0 0.0 0.0
14 10 0.0 6.2 16
15 1.0 0.0 8.2 25
16 10 0.0 3.5 18
17 10 0.0 9.0 5.8
18 1.0 0.0 3.2 0.9
19 10 0.0 95 3.4
20 1.0 0.0 2.2 0.7
21 1.0 0.0 175 11.2
22 1.0 0.0 0.0 0.0
23 10 0.0 32 16
24 1.0 0.0 87 6.7
25 10 0.0 0.0 0.0
26 10 | 0.0 35 23
271 10 0.0 0.0 0.0
28 10 0.0 0.0 0.0
29 10 0.0 2.4 09
30 10 0.0 10.6 19
B 8 Maddzgf Mo
Table 8 Line Power Flow Consraint
o H= 2 A Mez§F |HMEAFEFH
T ws [3u [ ] vw MW
AL1 1 1 9 131.34 120
. 1 1 2 131.34 120
G 2 5 66.47 60

422 HA2H 883 @ Auz=

H79) 2ARAAG 9 FardHe] 2rleHxd, B8 A=
o AHzFAG2A € FH G- AG=steA
HEH2Y 2 3 4 HAA AASTH A A
M-S BAIEE B8 2

AdzAGzde F51dds 142 E 120MWIZ Al
ofstglom, ol FAARZA), BAAFRA(6+2=12),
AzAgzAL)CE, FAFOE W42 120[MW], 584
2 0MWIE Aot old FAALZH(L), ZHA
=7 (6+2=12), A=A FzA(2)olh

AEY2U A E 2 A AAGAZS F

K4

Primal Interior Pointoll 28t A2 HNHEYXHF Hetg D2HEt FHEH

Trans, KIEE. Vol. 50A, No. 10, OCT. 2001

F1.0 2% Z 247189 s & 98642 Bgoen 3 4
PAZE AL 1Y HERe] AEFd2ge) 713%2 27%
e5gon, Ae0Ydy 69%2 31% BIHULL o
& A

E 9 0=Mo AR M2 MHxF H42 dgst
A =™ g2

Table 9 Result of Security Constrained Economic
Dispatch for IEEE 30-bus network

. ] . [ 2d7] F MW
TE RANE | HHIIEE Simplox’ SR
1 1 194.89 104.89
2 2 4853 4853
5 3 19.124 19.124
s 8 4 10 10
%IT 11 5 10 10
13 6 12 12
Zd g8 &[R/M] B05.7634 | R05.7634
4 8 A Hsec) 262 1.92
& = (WA H/Simplex) 0.73
1 1 182.04 182.04
2 2 60.0921 60.0921
5 3 19.124 19.124
ne 8 4 10 10
1 11 5 10 ] 10
13 & 12 12
FdF ¥ Z[R/Mh] 807.3233 8073233
%4 8 A IH sec] 2.72 1.87
A £ = (WA 9/Simplex) 0.69
54 E
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62del AL Az 71 H2 dE MDA A
A A g2 30245 ge] A Gz Frb PolAW
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