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Tab.1 The variable-structure load model

A L RV L /pLu.
0.107 0.20 < U<0.65

0.24+0.12 U+0.1 U?
0.36+0.18 U+0.1 U?

0.65 < U<0.70
0.70=U<0.75

0.48+0.24 U+0.1 U? 0.75=<U<0.8
0.6+0.3 U+0.1U? 08U
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Fig.1 The P-U characteristic of variable-structure
load and the spline function model curve
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Tab.2 Estimated parameters of
spline function model

j Q; Bi X ] a; :8/ X

0 0.30 4 4222 0.70
1 -246 -1578 03015 -81.58 0.75
2 990 3874 0501 6 56.52  0.80
3 -52.92 0.65| 7 5.08 1.20
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Tab.3 Parameters of
induction motors p.u.
Bl s Ser X r X T
M, 0.025 0.0625 0.415 0.02 3.5 0.800
M, 0.020 0.0625 0.415 0.02 3.5 1.000
M; 0.014 0.0625 0.415 0.02 35 1.282

0.25 0.50 0.75 1.00 1.25
U/p.u.
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Fig.3 The Q-U characteristics of induction
motors and the spline function model curve
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Tab.4 Estimated parameters of
spline function model

j a/ BJ x/ -] a.’ BJ xl
0 1.21 2 7335 5316.09 7.5
1 -10.53 -1642.58 6.5 3 -146.70 -3840.72 8.3
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Fig.4 The B rate function of 1-order induction
motor and the spline function model curve
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Tab.5 Estimated parameters
of spline function model

j a/ B/ )C/
0 6.43

1 15.63 104.65 0.76
2 —-70.05 -72.39 2.68
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Electric load models described by spline function
ZHANG Jian',SHEN Feng?,HE Ren-mu’
(1. School of Electrical Engineering,Zhengzhou University,Zhengzhou 450001 ,China;
2. North China Electric Power University,Beijing 102206, China)

Abstract: The spline function model ,which can be represented in separate sections or areas by

a series of simple functions,is proposed to describe the characteristics of the load under large

voltage variation ,the variable - structure load and the complex nonlinear load. The least square

method used for the spline function model parameter identification is introduced. The two - layer

optimization algorithm is studied to determine the coefficients of polynomial and the values of

inside nodes in the spline function model.

The inner layer

optimization is the coefficient

identification of polynomial while the number and locations of inside nodes are determined. The

outer layer optimization is the identification of inside node number and locations. The direct

optimization algorithm , Hooke - Jeeves method,is used in the parameters identification. By changing

the orders of polynomial in spline function,the number of inside nodes and their locations,the

model can describe the characteristics

of complex load conveniently with the

same simple

structure as the classical mathematic model. It provides a new effective method for load modeling

with model structure unknown. Simulation examples prove the validity of the proposed method.

Key words: load modeling; spline function; parameter identification



