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Abstract

New algorithms are derived for nonlinear programming problems which are characterized
by their large variables and equality and inequality constraints. The algorithms are based
upon the introduction of the Dependent-Variable-Elimination method, Independent-Variable-
Reduction method, Optimally-Ordered-Triangular-Factorization method, Equality-Inequality-
Sequential-Satisfaction method, etc.

For a case study problem relating to the optimal determination of load flow in a 10-bus,
13-line sample power system, such as the SUMT,
Lagrange’s Multiplier method, sequential applications of linear and quadratic programming

several approaches are undertaken,

method. For applying the linear programming method, the conventional simplex algori-
thm is modified to the large-system-oriented one by the introduction of the Two-Phase
method and Variable-Upper-Bounding method, thus resulting in remarkable
in memory requirements and computing time. The case study shows the validity and

effectivity of the algorithms presented herein.
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Table 1. Line Data for the Sample Power System.

RETH| BHEREE | @Rdddas | B B K B

of = mf E

1 1—2 0.02+ j0.08 j0.03
2 1—6 0.06+ j0.24 j0.02
3 1—9 0.04+ j0.16 j0.015
4 2—3 0.06+ j0.24 | 5 6. 02
5 2—6 0.06+ j0.24 jo.ce
6 3—7 0.06+ j0.24 ° jo.g2
7 -7 0.04+ j0.16 | j0.015
8 4—8 0.06+ j0.24 | jo.c2
9 5—6 0.04+j0.16 | j0.015

10 5—10 0.06+ j0.24 . jo.02

11 i 6—9 0.014+ j0.04 | jo.oL

12 8—10 0.04+ j0.16 | j0.015

13 910 0.08+j0.32 , j0.925

=4 P.U)

® 2. AFTHRHEY HRdelH
Table 2. Bus Data for the Sample Power System.

B MEDAR FOAN ﬁ@mg{g"ﬁ%@@%mmg}%ﬁ%@
#w 2 | @ [pa JERpeT JTR
1| —c2i —0.097 — — ._i _
2| 031 -0.145 — - — -
3} —C.2{ —0.007 — — _‘ -
4| —0.3 —0.145 - —! - —
5 | 0.2 —C.097 —|  0.05 — 0
6 | —0.3 —0.145 L5l L.05 0.0 0
7 | —6.15 —0.0726, 15 1.05  0.05 0
§ | —0.2! —0.097 15 105 0.03 0
o | —0.2| —0.007 L5 105  0.05 0
10 | —0.2{ —0.097 L5 105 0.0 0

V(& EHEERE LiRE) =1. 05 =4 P.U)

V" ERRERTRE =0.95

OBl 1 10848, 138 A EEHRAFERE
Fig. 1. Diagram of the 10-bus, 13-line Sample Power System.
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Table 3. Cost Coefficients for The Sample Power

System.
wEGERER | a | b c
6 27 6 | 1
7 35 10
8 29 5 0.5
9 31
10 28 6 0.5
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Table 6. Performance Comparison between the Conventional L.P. Method and the Third
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Table 7. Computed Results to the Sample Problem.
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