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Economic Generation Allocation with Power Equation Constraints
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Abstract - The ELD computation has been based upon the so-called B-coefficient which uses a quadratic approximation

of system loss as a function of generation output.

Direct derivation of system loss sensitivity based on the

Jacobian-based method was developed in early 1970s’, which could eliminate the dependence upon the approximate loss
formula. However, both the B-coefficient and the Jacobian-based method require a complicated procedure for calculating
the system loss sensitivity included in the constraints of the optimization problem. In this paper, an ELD formulation in
which only the bus power equations are defined as the constraints has been introduced. Derivation of the partial
derivatives of the system loss with respect to the generator output and calculation of the penalty factors for individual
generators are not required anymore in proposed method. A comprehensive solution procedure including calculation of the
Jacobians and Hessians of the formulation has been presented in detail. Proposed ELD formulation has been tested on a
sample system and the simulation indicated a satisfactorv result.
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Single line diagram of 4 bus system
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Table 1 Line and bus data (pu) of 4 bus system
from to R X Shunt Y
1001 1004 .00744 0372 0.0775
1001 1003 .01008 0504 0.1025
1002 1003 00744 0372 0.0775
1002 1004 01272 .0636. 0.1275
= 2 EI|ZFAL Az
Table 2 base case power-flow solution
bus P(p.u.) Q(p.u.) V(p.u.) angle(rad)
1001 1.913152 1.87224 Lo 0
1002 318 1.32543 Lo 0426
1003 -2.20 -1.3634 .96051 -.0188
1004 -2.80 -1.7352 94304 -.0458
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Fig. 2 Total fuel cost of four-bus system
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195.9355 186.3035 956.7484
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Fig. 3 Economic generation allocation of four-bus system
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Table 3 Comparison of ELD results by proposed method
with by traditional methods

Existing

Existing Y proposed
B method J aCObé dmeth method
total cost($/hour)| 455751 4557.31 4557 31

Por (MW) 190.2204 195.9367 195.9367

Pc: (MW) 319.1015 313.2978 313.2978

Transmission
loss(MW) 9.32192 9.23449 9.23449
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