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SOVANN ANG : OPTIMAL PLACEMENT AND SIZING OF
DISTRIBUTED GENERATION USING WHALE OPTIMIZATION

ALGORITHM. THESIS ADVISOR : UTHEN LEETON, Ph.D., 109 PP.

DISTRIBUTED GENERATION/RADIAL DISTRIBUTION NETWORK/WHALE
OPTIMIZATION ALGORITHM

Distributed generation (DG) is an emerging technology in electrical sector, and
it is playing very important roles in electrical power system nowadays. DG is becoming
more popular in power reducing and voltage profile improvement. Such benefits can be
achieved and enhanced when DG is optimally located and sized in the system.
However. it causes negative impacts to the system including high power loss, voltage
fluctuation, and high investment cost if DG is non-optimally placed and sized in the
system. Most of existing works use techniques such as computation, artificial
intelligence and an analytical approach as described in the literature review. In this
thesis, the optimal placement and size of DG is achieved using whale optimization
algorithm (WOA) which is-a'noyel meta-heuristic optimization techniques, and it is
compared with other artificial intelligent technique including genetic algorithm (GA),
artificial bee colony (ABC), and particle swarm optimization (PSO) for comparative
purpose. This work emphasizes on real power loss only in the objective function by
ignoring the reactive power losses which are the key to the operation of the power
systems. Moreover. DG which operates injects only real power is considered while
Newton-Raphson method is applied to solve power flow problem. The result of power

flow of the method is verified with Digsilent software for conveying the reliability and
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erform : :

P ance. The proposed method is evaluated through four radial distribution
t i A

gl Including 15, 33, 69, and 85 buses. The obtained results show that WOA

rovides b : . :
P etter solutions in term of loss reduction and convergence of iterations when

compared with other three techniques. It provides high loss saving and spends less time

to reach the solutions. Furthermore, it is compared with other two methods, and the
proposed method give the better results than those of compared methods. In 15 bus
system. System loss was reduced to 37.5% with DG size of 929.5kW. Meanwhile, the
power loss was reduced from 206.5kW to 103.6kW with capacity of 2.62MW of DG at
bus 6, and the power loss was reduced to 49.83% in 33 bus system. For 69 bus system,
the power loss was decrease from 245.88kW to 86kW corresponding to 64.86% of
power loss reduction after installing DG with capacity of 1.887MW at bus 60. For the
last tested system, the system loss was reduced from 297.04kW to 149.6kW
corresponding to 49.63% of loss mitigation after placing DG at bus 8 with capacity of
2.434MW. From the results, it is illustrated the efficiency of DG in loss reduction and
voltage profile improvement. The system loss can be saved up to more than 50%, and
voltage in each bus-is improved significantly after installing DG to the system with
optimal location and size- It can be concluded that DG roles as important key in
electrical power distribution system in loss reduction and voltage profile improvement,

and the optimal placement and capacity of DG can be achieved by applying the

proposed method.

i i 2 i ture /%A“V
School of Electrical Engineering Student’s Signatu - /
™ g éé

Advisor’s Signature

Academic Year 2017





