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Abstract:

Constructing new transmission lines requires various mechanical, protection and control facilities,
therefore, it is expensive. Significant cost and shortage of government investment are two factors that
prevented proper expansion of transmission lines. Due to recent increase in electricity consumption as
well as power production in power plants, the need to invest for constructing new transmission lines
has been increased. In this aspect, presence of private parties in transmission expansion planning is
one of the main approaches to overcome difficulties associated with constructing new transmission
lines. However, power system restructuring and deregulation has increased uncertainties in
transmission expansion planning and made investment in electrical transmission lines more
complicated and less appealing for private parties. In this paper, a comprehensive model for
transmission expansion planning and congestion management is proposed such that despite various
uncertainties, economical and technical issues make the transmission expansion planning more
appealing for private parties. To do that, a multi objective programming problem which is based on
Bat Inspired Algorithm is proposed.

Three objective functions including minimizing investment cost, minimizing lines congestion cost and
maximizing the investment from private parties for constructing transmission lines are considered.
The proposed optimization problem is a nonlinear and non-convex multi-objective optimization and
accordingly, a bat inspired: based algorithm is proposed for solving it. For accelerating the
optimization process and preventing local optimum trapping, new heuristic approaches are included to
the original algorithm. Selving the multi-objective optimization problem using the proposed
algorithm, results in several optimal plans showing compromise between objective functions. The
final plan, among the generated plans, is selected using a max-min fuzzy decision making. The
proposed method. is applied on the IEEE 24 bus test system and effectiveness of the proposed method
is verified. Simulation. results show that in the presence of various uncertainties, the proposed
algorithm in addition to minimizing the investment and reducing the congestion costs identifies low
risk and profitable transmission lines to be invested by private parties.

Keywords: Transmission expansion planning, Multiobjective optimization, Bat algorithm, Private
Investor.
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Objective function F(x;), x; = [Xi1, Xiz, - Xia ]
Step 1: Initialization.
Set the generation countert = 1
Initialize the bat population x; and v;
randomly,i=1,2,..,N
Initialize loudness A;, pulse frequency f;
and pulse rate r; randomly
Step 2: While the termination criteria is not
satisfied or t <Max number of iterations do
Generate new solutions by adjusting
frequency, and updating velocities and
positions using equations (13) to (15)
if (rand > ;) then
Select a solution'among the best
solutions
Generate a local solution around the
selected best solution using equation
(16)
end
if (rand < A;(t) & F(x;) < F(gbest))
then
Accept the new solution for the ith bat
as the initial population for the next
iteration.
Increase r; and reduce A; according to
the equation (17) and (18) respectively.
end
Rank the bats and find the current best
bat gbest
t=t+1
Step 3: end while
Step 4:  Post-processing the results and
visualization.
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Objective function F(x;), x; = [Xi1, Xiz, - » Xiq]
Step 1: Initialization.
Set the generation countert = 1
Initialize the bat population x; and v;
randomly, i = 1,2,...,N
Initialize loudness A;; pulse frequency f; and
pulse rate r; randomly
Step 2: While the termination criteria is not satisfied
or t <Max number of iterations do
Generate  new solution by adjusting
frequency
and updating velocity and position,
equations
(14) to (15) and (19),
if (rand'>r;) then
Select a solution among the best solutions
Generate a local solution around the
selected
best solution using equation (16)
else
Generate a local solution around the
randomly selected solution using eq. (20)
end
if (rand < A;(t) & F(x;) < F(gbest))
then
Accept the new solution for the ith bat as
the initial population for the next
iteration.
adjust 8 using equation (21)
Increase r; and reduce A; according to
the
equation (17) and (18) respectively.
end
Rank the bats and find the current best bat
gbest
t=t+1
Step 3: end while
Step 4:  Post-processing  the  results  and
visualization.
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From To (M$) From To (M$)
1 8 3.15 13 14 15.5
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6 7 4.36 16 23 28.5
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7 2 2.19 20 22 9
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Generators aj b;

Gl 0.01131 12.145
G2 0.01131 12.145
G3 0.0122 17.924
G4 0.003 20.023
G5 0.001 100

G6 0.00667 9.2706
G7 0.00667 9.2706
G8 0.00028 5.345
G9 0.00028 5.345
G10 0.001 0.5

Gl1 0.00392 8.919
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