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Power System Equilibrium Optimization (EOPT) with a
Nonlinear Interior Point Method
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(Hwachang Song - Rodel D. Dosano)

Abstract — This paper presents a methodology to calculate an optimal solution of equilibrium to differential algebraic
equations for power systems. It employs a nonlinear interior point method to solve the optimization formulation which
includes dynamic equations representing the two-axis synchronous generator model with AVR and speed governing
controls, algebraic equations, and steady-state nonlinear loads. This paper also adopts two algorithms for the
improvement of solution convergence. In power system analysis and control, equilibrium optimization (EOPT) is applicable
for diverse purposes that need the consideration of dynamic model characteristics at a steady-state condition.
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Table 3 V,.; of the normal state and after applying EOPT

B4 WE Vres pul Vs [pul
(A343H) (EOPT A& %)

30 1.11164226 1.15525635

31 1.04618516 1.09192483

32 1.04059516 1.09857262

33 1.05128689 1.15967880

1.15124855 1.20180368

35 1.10793727 1.16630492

1.13403020 1.18236834

37 1.07544109 1.11189134

38 1.13615763 1.18960369

39 1.08375943 1.11672507
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Table 4 Active power generation of the normal state and
after applying EOPT

e s P, MW] P,.. (MW]
(2424 =) (EOPT A& %)
30 230 231.654
31 7216 723.450
32 630 631.779
33 612 613.631
34 488 489.789
35 630 631.781
36 540 541.653
37 520 521.830
38 810 811.745
39 1000 1001.726
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