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Consideration of Ambiguties on Transmission System Expansion Planning using Fuzzy Set Theory

T. Tran, H. Kim, J. Choi
Gyeongsang National University

Abstract - This paper proposes a fuzzy dual method for
analyzing long-term transmission system expansion planning
problem considering ambiguities of the power system using
fuzzy linear programming. Transmission expansion planning
problem can be formulated integer programming or linear
programming with minimization total cost subject to reliability
(load balance). A long-term expansion planning problem of a
grid is very complex, which have uncertainties for budget,
reliability criteria and construction time. Too much computation
time is asked for actual system. Fuzzy set theory can be used
efficiently in order to consider ambiguity of the investment
budget (economics) for constructing the new transmission lines
and the delivery marginal rate (reliability criteria) of the system
in this paper. This paper presents formulation of fuzzy dual
method as first step for developing a fuzzy Ford-Fulkerson
algorithm in future and demonstrates sample study. In
application study, firstly, a case study using fuzzy integer
programming with branch and bound method is presented for
practical system. Secondly, the other case study with crisp Ford
Fulkerson is presented.
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Table 1 Load Demand at Status and Focasted load

Load Bus Original Load New Load [MW} Increasing Load

IMW] [MW]

Bus 25 350 550 200

Bus 22 101 201 100

Bus 44 105 305 200

Bus 46 128 525 400

Bus 61 270 656 386

Other Buses 6196 6196 0
Total 7147 8433 1286

Table 2 8 2 Fs Zrig 2P
Table 2 Generation Capacity Installed, Capacity Expansion

Generation Original New Generation | Increasing Capacity
Bus generation [MW] MW] [MW]
Bus 3 325 625 300
Bus 12 157 607 450
Bus 14 627 771 144
Bus 16 275 419 144
Bus 17 215 665 450
Other Buses 6050 6050 0
Total 7649 9135 1488
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Table 3 Results Of The Crisp With Total Cost Minimization
And Fuzzy Cases With The Maximization Of The Satisfaction
Level Of Decision Maker

Total } 1
luti Cost Comp.
Cases Solution o Time*
(MS$)
TFarss TFiss' Toss's
T 3 i 1
Teas, Tasse s Toam o
Crisp Tus; i 1 5”‘, unl 1290 4Hours
Tass Tsras  Toas Tz
Tisss'
Case TFiid, TPy’ Tass', Tess
¥l Toss Trsan's Trea's Tress' 1330 4Hours
Tsra'y Toa' Tz

(* : Pentium 4 and 2.6GHz)

R
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The configuration of the transmission system expansion

Fig.1.

planning of the fuzzy case
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(Using primal-dual method (Ford-Fulkerson
algorithm))
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Fig.2 Flow chart of Ford-Fulkerson Algorithm
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Table 4 Results Of The Crisp With Total Cost Minimization

Total

Cases Solution Cost
(M$)

Comp. Time*

TFau', TPy, TFs1ss’, Toss'
Crisfl  Tess’, Tess’, Trsn', Tz’ Tauss' 1148.2 Smin

1 1 2 1 1
Tsr-23 5 Ta-2s , To-2s,Tas, Trams

2¥W 3 Z=-HESYY SR AYY 74
Fig. 3. The configuration of the transmission system expansion
planning of the crisp Ford-Fulkerson
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