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LMP Calculation with Consideration of Transaction Strategy and Quadratic
Congestion Cost Function
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Abstract - As the competitive market system has been introduced to the electrical power trade, the priority concern
would be that the price of electrical power should be reasonable. It is because, when this rule is solid, we can avoid the
distortion of competition and assure the greater efficiency in management. LMP(Locational Marginal Price) means
marginal price at each bus. This components consist of energy , loss and congestion cost. At this point, the LMP result
that is calculated by traditional model is changeable by the location of the slack and can not be used in bilateral

Transaction.

This paper proposed algorithm is proved its rationality and credibility by comparing the result of the simulation of

virtual 6_bus system that is calculated by traditional

method, and showed that the LMP components are changed

according to the Transaction Strategy. Furthermore, It shows the effect of additional congestion cost on the transmission

line that has bottle neck frequently by simulation.

Key Words : Competition market system, LMP, Transaction strategy, Quadratic congestion cost
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Table 1 Arbitrary Transaction Strategy at 6 BUS System
Caset

(el ef -
(Transaction Strategy :

Congestion Cost)

Erdlg gy Mz oAA mMzE Al z|of)
Maximum Transaction at T/L imposed

A=} ?‘5]—
- - 4 5 6
1 52.95650502 0 0
8.90386133 72.170427 0.7594743
3 0 0 81.721014
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(Transaction Strategy : Proportional to Load )

) 4 5 6
a7l
1 15.13043 17.65217 20.17391
23.38108 27.27792 31.17477
3 23.34886 27.24034 31.13181
Caseld

(A=t

EoHE Y M2 AZ 22 A F)

(Transaction Strategy : Minimum Transaction at T/L imposed
Congestion Cost)
H =)
ey 4 5 6
1 0 52.95651 0
0 0 81.83376
3 61.86037 19.21392 0.646725
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Table 2 LMP Result at different Slack BUS(Existing Method)

A 124795, pl : -8.9652, p2 : —2.2773 slackZM: 12 M
LMP LMP
No LMP LMP.
Energy Lost Congestion
4 12.61947103 | 12.47953186 | 0.438889159 | -0.2989499
5 14.83290209 | 12.47953186 | 0.595409936 | 1.757960295
6 13.9008124 | 12.47953186 | 0.430059738 | 0.991220802
A 115796, pl @ -85911, p2 @ -2.2187 slackZM: 2842 M
LMP LMP
No LMP LMP.
Energy Lost Congestion
4 12.59743 11.57957 0.39569 0.62944
5 14.69956 11.57957 0.54078 2.60935
6 14.66306 11.57957 0.38750 1.88373
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Table 3 LMP Result at different Slack BUS(Proposed Method)

A 13.080, pl @ -8.640, p2 : -1.720 slackZM: 1H 2= M
LMP LMP
No LMP LMP.
Energy Lost Congestion
4 12.69644 11.24147 0.92792 0.52706
5 13.70717 10.72605 1.06196 1.91917
6 13.27869 11.18537 0.85638 1.23694
A 1 13.080, pl @ -8.640, p2 : -1.720 slackZM: 2H =M
LMP LMP
No LMP LMP.
Energy Lost Congestion
4 12.69644 11.24147 0.92792 0.52706
5 13.70717 10.72605 1.06196 1.91917
6 13.27869 11.18537 0.85638 1.23694
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m LMP Loss
= UP Energy.
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Fig. 3 LMP Result at different Slack BUS(Proposed Method)
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Strategy
Casel) X : 13.080, pl : -8.640, u2 : —-1.720
LMP LMP LMP Congestion
No LMP =
Energy Lost 2-5 3-6
4 12.69644 | 11.24147 0.92792 0.30238 0.22468
5 13.70717 | 10.72605 1.06196 1.72019 0.19898
6 13.27869 | 11.18537 | 0.85638 0.39548 0.84146
Case2) A : 13.080, pl : -8.640, u2 : -1.720
LMP LMP LMP Congestion
No LMP =
Energy Lost 2-5 3-6
4 1271169 | 11.08097 0.91267 0.37616 0.34190
5 13.71703 | 10.94153 1.05211 1.40345 0.31994
6 13.25864 | 11.11720 | 0.87644 0.61730 0.64770
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Caseld) X : 13.080, pl : -8.640, u2 : -1.720
LMP LMP LMP Congestion
No LMP
Energy Lost 2-5 3-6
4 12.73203 | 11.15177 | 0.89233 0.14934 0.53859
5 13.71059 | 11.12454 | 1.05855 1.24074 0.28675
6 13.24902 | 10.90396 | 0.88605 | 0.92978 0.52923
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Fig. 4.1 LMPCmsestion  Variation at different Transaction
Strategy(2-5 T/L)
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Table 5 LMP Result at 6 BUS System Considering
Transaction Strategy and Quadratic Congestion Cost

Function
Casel) A :13.080, pl : 0, u2 : 0
LMP LMP LMP Congestion
No | LMP Energy 2-5 3-6
Loss

I = [ 54 [ e [h

12.95 11.08 | 0.0159 | 0.9127 | 0.376 | 0.0626 | 0.342 | 0.1562

14.11 10.94 | 0.0159 | 1.0521 | 1.403 | 0.2336 | 0.320 | 0.1462

| O] W

13.67 11.12 | 0.0159 | 0.8764 | 0.617 | 0.1028 | 0.648 | 0.2960

Case?) A : 13080, p1 : 0, u2 : 0

LMP LMP LMP Congestion

No | LMP Energy 2-5 3-6
E [ ot | S DIE [ ot [ = [ o4
4 12.95 11.08 | 0.0159 | 09127 | 0.376 | 0.0626 | 0.342 | 0.1562
5 14.11 1094 | 0.0159 | 1.0521 | 1.403 | 0.2336 | 0.320 | 0.1462
6 13.67 11.12 | 0.0159 | 0.8764 | 0.617 | 0.1028 | 0.648 | 0.2960

Case3) X @ 13.080, ul : 0, u2 : 0

LMP LMP Congestion
LMP 2ol
No | LMP Energy 2-5 3-6
— = Loss — = T =
71E | 37 1= | F7F | 71E | 7

4 13.06 | 11.15 | 0.0444 | 0.8923 | 0.149 | 0.0240 | 0.539 | 0.2546
5 14.07 | 11.12 | 0.0204 | 1.0586 | 1.240 | 0.1998 | 0.287 | 0.1356

6 1370 | 10.90 | 0.0525 | 0.8861 | 0.929 | 0.1498 | 0.529 | 0.2502
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Fig. 5.1 Additonal LmpCrsestion  Variation  at
Transaction Strategy(2-5 T/L)
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