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ABSTRACT

The increasing of electrical energy consumption and the immediate need of electricity in Palestine,
lead us to think about enhancing and developing the electrical power system. Using of renewable
energy systems, especially solar energy is one of the solutions to produce sustainable and
environmentally friendly electrical energy systems in Palestine due to its location with a high
potential of solar radiation. There are three PV plants installed in three different locations in Tubas
medium voltage network which are Maslamani plant and two Czechia plants with 3 MW and 470
kW respectively, the total power output from the PV systems could reach 16% of the feeder load.
These power plants were installed and connected to the grid with studding the side effects. Means
that this integration affects the efficiency of the network and its continued service to the consumer,
in addition to their impact in many respects related to power quality such as voltage profile, power
factor and power loss based on standards. The Object of this study is to investigate the effect of
connecting the up mentioned PV plants on the Tubas medium voltage networks as a case study
and propose mitigation of these impact. A modelling of the case study was conducted using ETAP
(Electrical Transient Analyzer Power) software where various solar PV penetration levels are
added to the model and the power flow results are presented, which is the most comprehensive
software used to design the integrated electrical systems. After propose the solution the first one
add tap changer transformer and the second one add new feeder. The study results show that the
voltage at the inter-connection point is enhanced through adding a tab changer transformer and the
proposed new inter-connection point at a bus with suitable location. As a result of the simulation
with adding Tap changer, it was found that the voltage fluctuation dropped to (3%) and the power
losses to (14%). After adding the new feeder the voltage fluctuation reached up to (0.5%) and the

losses to (5%). The results obtained were analyzed and presented in the study.
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