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A Study on the Constrained Dispatch Scheduling Using Affine Scaling Interior Point Methdod
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Abstract - This paper presents an Optimal Power
Flow (OPF) algorithm using Interior Point Method
(IPM) to swiftly and precisely perform the five
minute dispatch. This newly suggested methodology is
based on Affine Scailing Interior Point Method (AS
IPM), which is favorable for large-scale problems
involving many constraints. It is also eligible for OPF
problems in order to improve the calculation speed
and the preciseness of its resultant solutions. Lastly,
this paper provides a relevant case study to confirm
the efficiency of the proposed methodology.
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Search direction®.2 3] FZH 9 gradientd
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matrixE& F8l4] search direction® &t}

Gt = MV F(X*) )
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k ! iteration index
G*: search direction, G* = (¢}, 4%, ..., g%

M = [T AT (4 4*T) 1 4*]: projection matrix
2.2.2 Scaling

AS IPM& linear transformation ¢ 3149l affine
scaling transformationg ol &3}ld, X*3 feasible
region®] &4 Ao} AZEE feasible regions ¥
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M =1 AT (A*AMT ) AN (a1
G* = MVF(X*) (12)
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IF : scaling operator (a square matrix with the
components of X* on its diagonal)
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23349 gradient, projection matrix, search direction
£ scailng s 4ol
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oF=min {544} BgF<0i=1,..,n (3
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a : a scaled step size
2.2.4 Affine Scaled version
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o 71A,
p: safety factor (0.9 < p< 1)
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[#1] 247 dojet [2): MW]
max min a b r
Gl 600 100 450 134] 0.00264
Gz 40l 50[ 560 157 0.00388
[82] 42 dHolg [Z9: MW]
Mz 8%
Line (1-2) 300
Line (1-3) 200
Line (2-3) 400
Line (2-4) 500
@ EE HZE R=00]x, X=0.001°|t}.
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[E3] 2713
P1 P2 o1 a2 g3 04
4.0466 | 27533 | 0.006697 | 0.004 | 0.003848 0.0

B3 AHHAT A S A4

(4] 233t (Es=1075%, p=09)

g 271gHXel .

GAMS AS IPM
. . Error(%)
(iter: 8) (iter: 3) ?
Pl 4500 4.499544 0.0101
P2 2.300 2.300455 0.0198
o1 0.006 0.005996 0.0667
0.004 0.004000 0.0000
g3 0.004 0.003999 0.0250
04 0.000 0.000000 0.0000
L1 2,000 1.999696 0.0152
L2 2.000 1.999848 0.0076
L3 0.000 0.000152 0.0152
L4 4.000 4.000000 0.0000
[#5] 7 3§22 A vl (Es=107°, p=0.9)
GAMS| 1107 2.10° 3107 410°®
(Iter'8) | (lter:1) (Iter:3) (Iter:5) (Tter:6)
py |outout]| 4500 | 4454660 | 4499544 | 4499993 | 4499997
ervor | 0.000 | 1007556 | 0010133 | 0000156 | 0.000067
pp [OutPuL| 2300 | 2345339 | 2300455 | 2:300006 | 2300002
error | 0000 | 1971261 | 0019783 | 0.000261 | 0.000087
g1 |output| 0.006 | 00050697 | 0.0069996 | 0.0069999 | 0.0059999
error | 0.000 | 0.5050000 | 0.0066667 | 0.0016667 | 0.0016667
o |output| 0004 | 00040000 | 0.0040000 | 0.0400000 | 0.0400000
error | 0.000 | 0.0000000 | 0.0000000 | 0.0000000 | 0.0000000
g5 [output| 0004 | 00039848 | 0.0039998 | 0.0039999 | 0.0039999
error | 0.000 | 0.3800000 | 0.0050000 | 0.0025000 | 0.0025000
g |output] 0000 | 0:0000000 | 0.0000000 | 0.0000000 | 0.0000000
error | 0,000 | 0.0000000 | 0.0000000 | 0.0000000 | 0.0000000
L1 |outout] 2000 [ 1969773 | 1999696 | 1999986 | 1996998
error | 0000 | 1511350 | 0.015200 | 0.000250 | 0.000100
output| 2000 | 1984887 | 1999848 | 1.999998 | 1.999999
error | 0,000 | 0.755650 | 0.007600 | 0.000100 | 0.000050
output| 0.000 | 0015113 | 0.000152 | 0000002 | 0.000001
error | 0000 | 1511300 | 0015200 | 0.000200 | 0.000100
output| 4000 | 4000000 | 4000000 | 4000000 | 4.000000
error | 0000 | 0.000000 | 0000000 | 0.000000 | 0.000000
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