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An Incremental Transmission LossAlgorithm Based on DC Power Flow
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ABSTRACT: In this paper a novel DC power flow based
agorithm for incremental transmission losses, i.e, DC
Jacobian matrix method, is proposed. Based on DC power flow,
a pseudo load variable used to balance network losses is led
into the proposed agorithm, and corresponding Jacobian
Matrix for unbalanced active power equations with relax load
variables is constructed. During the process of solving power
flow, the incremental transmission loss of each node can be
easily obtained by means of simply solving the transposed
matrix of original n-order matrix. Results of calculation
examples show that the proposed DC Jacobian matrix method
is of superiority in computation speed and optimal result.
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Fig.1 Flow chart for calculating active load economic
dispatch with DC Jacobian matrix method
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Tab. 1 Active and inactive power at each nodes

A Po/pu Qo/pu Pc/pu Qg/pu
1 0.86 0.20 G 009
2 030 012 0 0.262
3 0.70 003 0 0.347
4 0 0 Ry G
5 0.080 0.20 FE R
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Tab. 2 Characteristicsof generators

RVt Pgrir| pu Perma/| pu dF/dPg
1 050 2.00 245+100Pg
4 0.10 1.00 351+100Pg
5 0.10 1.00 389+100Pg
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Tab.3 The d,and y of power flow calculation
at every circulation time

k /() /() /() /() y/pu

1 6.254 -9.165 -3.245 4832 0.0590
2 4423 -3931 -3541 8722 0.0589
3 4.956 -3864 -3.543 8501 0.0589
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Tab. 4 Incremental transmission losses and penalty
factories at every calculation time

dy /dPg; Ly dy /dPg L, dy /dPg3 L3

00943 11041 00766 1.0829 0.0753 10815
00329 10340 0.0820 1.0893 0.0958 11052
00857 10937 0.0325 1.0336 0.0291 1.031
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Tab. 5 Results of economic load dispatch considering
transmission losses

k Pci/pu Pco/pu Ps3/pu
1 17453 05216 04491
2 17108 05493 04589
3 17084 0.5512 04594
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Tab.6 Comparisons between some economic load
dispatch calculation methods

ik B AL A A LD R MBS IE
BB 3 3 8 1
ERI /M 8 26 110 <1
Pe/pu 1725 17084 1.703 1.740
SHMRGE P
Pea/pu 0563 05512 0547 0.680
Pas/pu 0428 0.4594 0.469 0.300
ZE 0059 0059 0.059 0.060
%A E/s 084 33 38 0.03
WENRSE
FE2/% 461 071 0 10.3
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