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An Energy Acquisition Model for a Distribution Company With Distributed
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ABSTRACT: Based on the distributed generation (DG) and
the interruptible load (IL), a distribution company (Disco)
energy acquisition model in a competitive day-ahead electricity
market was designed. Assuming the cost information for
individual generation companies (Gencos) and Discos is known
according to historical data and some estimators, the Discos’
energy acquisition strategy is modeled as a bi-level problem
with the upper sub-problem representing individual Disco and
the lower sub-problem representing the independent system
operator (ISO). The upper sub-problem maximizes the
individual Disco’s revenue, and the lower sub-problem solves
the 1SO’s market clearing problem with the objective of
minimizing the payments for generating firms and the
compensation for load curtailment. The bi-level problem was
solved by a nonlinear complementarity method (NCM) and an
inexact Levenberg-Marquard (LM) algorithm. An 8-bus system
was employed to illustrate the proposed method and algorithm.
In particular, the role of DG and IL to alleviate congestion was
analyzed in the example.

KEY WORDS: electricity market; distribution company;
distributed generation; interruptible load; nonlinear comple-
mentarity method
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Fig. 1 Structure of electricity market
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Fig. 2 Eight-bus system network

Gencos R /MW R /IMW  Ag/($/((MW)*h)) By/($/(MW-h)

G2 0 40 0.08 45.62
Gy 0 58 0.11 35.35
Gs 0 40 0.09 22.47
Ge 0 50 0.095 23.37
Gy 0 24 0.085 33.47
Gg 0 60 0.078 21.39

=3 HWRLHE

Tab. 3 Data of transmission lines

s RETTRRESY PR Xii/pu R IMW
1 1 2 0.011 20
2 2 3 0.018 30
3 2 4 0.03 20
4 3 7 0.022 40
5 7 4 0.015 38
6 4 6 0.03 30
7 4 8 0.03 40
8 8 6 0.006 5 40
9 8 5 0.02 20
10 5 6 0.025 38
1 6 1 0.03 14.2
x4 RARR ILs #iE
Tab. 4 Data of loads and ILs
s 1 2 3 4 5
a 0.75 0.78 0.81 0.83 0.95
Py/MW 30 22 30 30 30
P\L/MW 3 2.2 3 3 3

BEHLA T LL A =80 $/(MW-h) M JH e B HL 2, @
LR k=1 $/(MW)Zh), k=120 $/(MW-h); B
S DGHHEAAF], HEIIHA 1.5 MW, «=0.09 $/
(MW)2h), =38 $/(MW-h).
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Tab.5 Optimization strategies of Discos in four cases

4 P i @® @ ® @
IL/MW 0 0 2.72 141
. DG/MW 0 15 0 15
Discol
DAM/MW 52 50.5 49.28 49.09
SSAFIIMW 52 52 52 52
IL/MW 0 0 0 0
. DG/MW 0 15 0 15
Disco2
DAM/MW 60 58.5 60 58.5
BAIMW 60 60 60 60
IL/MW 0
. DG/MW 0 0 0 0
Disco3
DAM/MW 30 30 30 30
BAIMW 30 30 30 30

F*6 BUUEIREIILR
Tab.6 Comparison of various indexes
4 i O ® ® @
Discol -323219 79513 67042  —605.22
FEI($/h) Disco2 279.25 1183.08 127577 1276.36
Disco3 172584 168839 1686.16 1683.09

1 138.41 96.31 95.44 92.82
2 147.27 92.13 91.32 88.85
3 102.63 71.64 711 69.4
REPSNERiiv 4 48.06 46.6 46.38 45.62
($/(MW-h)) 5 22.47 23.72 23.79 23.9
6 27.21 24.81 24.87 24.94
7 48.06 46.6 46.38 45.62
8 18.68 22.85 22.93 23.07

RYGAT 2 HI($h) 572641 556407 568573 5559.63
FA} Genco BEHIN($/M) 1037185 775241  7689.06 742121

SR IL B/ ($h) 0 0 259.6 130.88

Disco JitH 3k F/($/h) 12587.10 8929.26 8850.72 8538.63

7 2 A3 ($Th) 221525 117685  902.06 986.54
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