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Linear Operation Constraint Modeling Method in Distribution Networks Based on Data Fitting
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Abstract: Operation constraints are normally included in
optimization problems in distribution networks. Usually, the
operation constraints contain the power flow equation which is
a nonlinear equality constraint and difficult to deal with in the
optimization problem. A promising approach is to reformulate it
with mathematical optimization theory, where convex relaxation
or linearization based on some assumptions is applied to the
power flow equation. However, this may result in computation
burden or even infeasibility. Therefore, a linear operation
constraint modeling method based on data fitting in distribution
network is proposed. First, a linear power flow model and other
relevant operation constraints are established by linear fitting
with a large number of simulation data. Then, a linear program
and a mixed-integer linear program for distribution system
optimal operation and restoration problem were built separately
based on the proposed constraints. Finally, the effectiveness
and advantages of the proposed linear operation constraints
are validated on the IEEE 13, 34, 37 and 123-bus unbalanced

distribution networks via numerical tests.

Keywords: distribution network; data fitting; operation
constraint; optimal operation; service restoration
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Fig. 1 Procedure of establishing operation constraints based on
data fitting
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Fig. 2 Restoration results of the modified IEEE 13-bus system
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Table 2 Optimization results of minimum power loss problem for
modified IEEE 13-bus system
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Table 3  Optimization results of minimum power loss problem for
different test feeders
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Table4 Maximum absolute error of voltage for different test feeders
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Table A1 Parameters of distributed generations for modified IEEE 34, 37, and 123 unbalanced test feeders

MK R 58 FR A= BEFINTNE/KW B0 FC N T 2R /kvar
SR 14 300 250
o3 A 2 20 140 100
IEEE 34 I3 RS 22 200 160
oA 4 26 300 220
DEENERE 30 150 130
WagiiE iR/ 3 300 160
I3 = 2 4 180 130
IEEE 37
s3I 3 5 170 110
Vi (TENGERT) 27 255 135
A =L IR 49 550 400
oA =L 2 50 700 620
S3 AL 3 72 600 500
IEEE 123
VA (TENGER T 86 750 630
G4 LIRS 109 1000 850

A SR TRG 125 650 510






