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Abstract

This paper proposes an application of Ant Colony Optimization (ACO) to solve a Static Transmission
Expansion Planning (STEP) problem based on DC power flow model. The major objective is to minimize the
investment cost of transmission lines that should be added to an existing network in order to supply the
forecasted load as economically as possible subject to many constraints i.e. the power balance, the generation
requirements, line connections and thermal limits. To appraise the achievability of ACO, a traditional systems
i.e. the Garver's six-bus system is applied. The experimental results obtained by ACO are compared to those
obtained by the conventional approaches i.e. Genetic Algorithm (GA), and Tabu Search (TS) algorithm in term
of solution quality and computational efficiency. The results show that the ACO method outperforms other

methods in terms of convergence characteristic and good computation efficiency.

Keywords: Ant colony optimization, Genetic algorithm, Optimization, Tabu search algorithm, and

Transmission expansion planning
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Step 1. Initialization
Set NC=0 / NC: Cycle Counter /

For every combination (j, j)

Set an initial value 7 (0) =7y and
Arij =0
End

Step 2. Construct feasible solutions
For k=1 tom / m: number of ants /
For i=1ton /n:number of branch/
Choose a level of connection with
transition probability give by Eq. (10).
End
Calculate Objective Function Eq. (1) and
Check Constraints Eq. (2-9)
End
Update the best solution.
Step 3 Global updating rule
For every combination (i, j)
For k=1 to m
Find Az-,_f according to Eq. (14)
End
Update Az;; according to Eq. (13).
End
Update the trail values according to Eq.
(12).
Update the transition probability according
to Eq. (10).
Step 4. Next search
Set NC =NC+1
For every combination (j, j)
Ar; =0

End
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Step 5. Termination
If (NC<NC,_)

Then
Go to step 2

Else
Print the best feasible solution
Stop

End

End

() =(1-p) 7;t-D+A7;  (13)

Tavi ar, mldnnaunsi (14) uaz ack

mldnnaunsi (15)

m
At =Y Az (14)
k=1

ATk =

y

{1 if k™ ant chooses path (15)

0 otherwise
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G, =50
80 "o

A

G; =165

6
I Ge =545

1 6 szuuiaaTuih 6 17

160

ma1ei 1 uaasdeyamsosiuiialiilhuaz Tvan

YOITEULUNATOU 6 U

Generation (MW)
Bus Demand (MW)
Max. Level
1 150 50 80
2 - - 240
3 360 165 40
4 - - 160
5 - - 240
6 600 545 -

3190 2 ndasdoyaszUUNATE 6 e

i Cost
From R X F;
0 ! 3
n; x 10
To (p.w) (p.w)
USS
1-2 1 0.10 0.40 100 40
1-3 0 0.09 0.38 100 38
1-4 1 0.15 0.60 80 60
1-5 1 0.05 0.20 100 20
1-6 0 0.17 0.68 70 68
2-3 1 0.05 0.20 100 20
2-4 1 0.10 0.40 100 40
2-5 0 0.08 0.31 100 31
2-6 0 0.01875 0.30 100 30




M3191 2 uam%’ay‘mwumﬁau 6 1a (csia)

- Cost
From . R X | F ,
n; x 10
To (p.u) (p.w)
US$
3-4 0 0.15 0.59 82 59
3-5 1 0.25 0.20 100 20
3-6 0 0.12 0.48 100 48
4-5 0 0.16 0.63 75 63
4-6 0 0.0375 0.30 100 30
5-6 0 0.15 0.61 78 61

Gg =545 160

51N 7 uaasdumisenedai Ionasmsniaue
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450 !

— ACO
——e=-TS
e GA ]

400

350

300

Investment Cost (x103 US$)
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200

150 . . . . . . . . .
0 5 10 15 20 25 30 35 40 45 50

Number of lterations
sUn 8 ulieufeumsgmminenuves ACO, GA,

iuag TS
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NsnInenmanasuazmalulad Ui 17 atiui 4 a.0.-5.9. 52

- -GA
— - TS
—4—ACO

y ’d o § o 2
3‘1]"?] 9 mim'zmaéuaaﬁm%mmqﬂizmﬁsﬁamm 30

3
I

M519N 3 wansnaaeuITMINUuaueieuny

GA 1ag TS
cost(x10° US$) % Get
Used
Methods n SD. Optimum
Worst | Average Best Time
Cost
GA 7 368 227 200 41.27 53.333 46.686
TS 7 244 218 200 26.56 86.776 36.983
ACO 7 200 200 200 0.00 100 17.620
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SD. = Standard Deviation.

6. ajlwamsnaaoy
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unanuidnauenisundynl n1s

o w 9 g a
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(static transmission expansion planning: STEP) f
Fmsmmnmunzauigadeseaua (ant colony
optimization: ACO) FINAUMINATILHNT Ina
voamaa lWihuuy 8.8 (d.c. power flow model)
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Aueu 1uiaAY (constraints)  MINALALAZNIA
INTHTAMAAT 15U masliheuaa (power balance)
wnaveunIaniia Wi (generation limit) WA
s lvaveadiae il luareda (transmission

. . 3 9 a v and a '
capacity limit) 1Judu 1WsuieunuIsauauwy
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