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Calculation for Components of Locational Marginal Price considering
Demand-Side Bidding in a Competitive Electricity Market

HHE & o AR E R
(Hyun-Houng Kim - Jin-Ho Kim - Jong-Bae Park - Joong-Rin Shin)

Abstract - This paper presents a new approach for the evaluation of location marginal prices (LMPs) considering
demand-side bidding (DSB) in a competitive electricity market. The stabilization of the electric power supply and demand
balance is one of the major important activities in electric power industry. In this paper, we present an analytical method
for calculation of LMPs considering DSB, which has opportunity to compete with generating units, as England & Wales
Pool’s DSB schemell]. Also, we propose a new approach that LMP considering DSB is divided into three components.
The proposed approach can be used for the evaluation of demand-side bidding into the electricity market and the
assessment of the influence of DSB on total production costs and LMPs as well as three components.
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Table 3 Bus data of IEEE 14-bus sample system

24 | z2A9 z7] _ ?ﬂ%}zﬂ% A
ANz Hd | H4& MW MVar
1 1.06 0 1.05 0.9 0 0
2 1.045 0 1.05 0.9 21.7 12.7
3 1.01 0 1.05 0.9 94.2 19
4 1 0 1.05 0.9 478 -39
5 1 0 1.05 0.9 76 16
6 1.07 0 1.05 0.9 112 75
7 1 0 1.05 0.9 0 0
8 1.09 0 1.05 0.9 0 0
9 1 0 1.05 0.9 295 16.6
10 1 0 1.05 0.9 9 5.8
11 1 0 1.05 0.9 3.5 1.8
12 1 0 1.05 0.9 6.1 16
13 1 0 1.05 0.9 13.5 5.8
14 1 0 1.05 0.9 14.9 5
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Table 4 Results of generation at each generator
gl
d 7] v ol =
A71% = MW Mvar
Gl 1 10 -0.627
G2 2 52.388 14.774
G3 3 95.163 19.468
G6 6 57.592 16.667
G8 8 45.000 | 18.549
B 5 2t 2MoAMel Mo 3! @fakzt A3t
Table 5 Voltage magnitude and angle at each bus
& A At A7 rad)
1 1.050 0.000
2 1.046 —0.0_13
3 1.040 -0.035
4 1.033 ~-(0.040
5 1.035 | -0.032
6 1.023 | -0.035
7 1.022 -0,022
8 1.050 0052
9 1.001 -0.061
10 0.997 | -0.062
11 1.006 -0.051
12 1.007 -(0.052
13 1.001 ~-(0.055
14 0982 -0.077
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Table 6 Results of LMP in IEEE 14-bus sample system

LMP without

e LMP with 7t Az

|~ |DSB [$/MWh]| DSB [$/MWh] | _[$/MWh]
1 18.976 18,888 0.088
2 19.437 19.040 0.033
3 19979 19.587 0.392
4 19.637 19.467 0.169
5 19.451 19.286 0.165
6 20.073 19.680 0.393
7 19.063 _19.063 0
8 20133 19.739 0.394
9 20.149 19.790 0.359
10 19.881 19.615 0.266
11 19.796 19.623 0173
12 19.961 19.763 0.198
13 20.520 20.206 0.314
14 19.071 18.990 0.081
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Table 7 Bus data of modified IEEE 14-bus system

oot |ammer| = | AAY 55t
Qazt| Hd | H2 | MW | MVar
1 1.06 0 1.05 0.9 0 0
2 | 1045 0 1.05 0.9 434 127
3 1.01 0 1.05 0.9 188.4 19
4 1 0 1.05 0.9 95.6 -39
5 1 0 1.05 0.9 15.2 16
6 1.07 0 1.05 0.9 22.4 75
7 1 0 1.05 0.9 o [ o
3 1.09 0 1.05 0.9 0 0
9 1 0 1.05 0.9 59 166
10 1 0 1.05 0.9 18 5.8
11 1 0 1.05 0.9 7 1.8
12 1 0 1.05 0.9 12.2 16
13 1 0 1.05 0.9 27 5.8
14 1 | o | 105 0.9 29.8 5
;2 8 #XE |[EEE 1424 EZEAH &2 &MY ol ofH

Table 8 Generator data in modified |[EEE 14-bus system

1z } =
o] g A SEAAECTH] A
- " s b ED
Gl 1 36.12 (0.0032 0 200
(2 2 18.28 0.0096 20 200
G3 3 18.28 0.0059 10 300
G4 0 18.6 0.006 20 200
G5 3 18.28 00087 10 240
F 99 ¥ 65 A% IEEE 1424 & 24Ad
ANAS dehim Ak 29 6l B+ Q%o mu
@A ACl 18 5o Hse] AGAGNM vt FA P
S1 e & & Yok aY oA Pade wE ®
Aol AA ZA Uehbs A okt olRe was)e)

Ange Ualsie RaAe 9 wgo] T o,
FaAdRge] RE Ao AN FL e
87 WEolut,

25.00

13.00

E‘n.oo e
5
g 19.00

17.00

15.00

B without DSB
3 with DSB

BUS (Number}

a7 6 DSBe| Fof mg =M™ StAIHe #a (¢=F
2 AA")

Fig. 6 Change of LMP according with and without DSB
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AA FASA H, om e FadEAo) AF Y
ol & 988 & ¢ de AL ¢ F Udd. o8 2
HE It Fapabglo] Y& AAtd s A 8

QL
AAHA dANEe B F 9

B 9 - |IEEE 142 M A 52 ZAMY SHAH 24 Hnf
Table 9 Results of LMP in modified-IEEE 14-bus sample

system

w2 Without With J}A 7 A
“° |DSB [$/MWh]|DSB [$/MWh]| [$/MWh]
1 18.67 16.65 2.02
2 20.49 19.016 151
3 22.17 921.02 1.16
4 20.97 19.71 1.27
5 20.58 19.47 1.12
6 22.36 21.30 1.06
7 20.02 20.02 0
8 22.50 21.39 1.10
9 0947 21.36 1.11
10 21.70 20.58 1.12
11 21.35 21.03 0.31
12 21.76 21.44 0.32
13 93.28 23.06 0.22
14 1891 18.49 0.42

% 10& 7 2Ad FAMES) THALE Y e
ot}

I 10 2 SHAZIHe MM
Table 10 Components of LMP Comparison

!

S8/ MWh) | &30 &($/MWh) | 4 9] 8-($/MWh)

without with

without with

DSB DSB DSB DSB DSB DSB
2 || 20.056 | 19.056 | 0.312 0.061 0.121 0.021
3 || 21242 | 20.211 | 0.873 0.747 0.057 0.057
4 | 20360 | 19.214 | 0547 | 0.428 0.065 0.065
5 | 20248 [ 19.228 | 0.284 0.118 0.053 0.053
6
7
3

without with

22.115 | 21.227 | 0.187 0.018 0.056 0.096
19453 | 19513 | 0.529 0.469 0.038 0.038
21736 | 21.413 | 0.707 0.113 0.053 0.026
9 | 21.637 | 20.937 § 0.734 0.324 0.099 0.099
10 | 21.166 | 20.196 0.43 (0.284 0.103 0.103
111 21.174 | 20.774 | 0.289 0.175 0.085 0.085
12 ]| 21419 | 21.219 | 0.256 0.135 0.089 0.089
13 || 22539 | 22436 || 0.642 0.525 0.096 0.096
14 | 18.896 | 18.264 0.12 0.112 0.138 0.114
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