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Overview

Nowadays, renewable energy resources are playing an important role in replacing traditional energy
resources such as fossil fuels by integratingsolar energy with conventional energy. Concerns about the environment
led to intensive search for renewable energy source. The Rapid growth of distributed energy resources will have
prompted increasing interest in integrated distributing network in Kingdomof Saudi Arabia next few years, especially
afterthe adoption of new laws and regulations in this regard. Photovoltaic energy is one ofthe promising renewable
energy sources thathas grown rapidly worldwide in the past few years, and can be used to produce electrical energy
through the photovoltaic process. The main objective of the research is to study the impact of PV in distribution
network based on real data and details.

Methods

In this research, site survey and computer simulation will be dealt with using the well-known computer
programsoftware ETAB to simulate the input of electrical distribution lines with other variable inputs such as the
levels of solarradiation and the field study that represent the prevailing conditions and conditions in Diriah, Riyadh
region, Saudi Arabia. In addition, theimpact ofadding distributed generation units (DGs) to the distribution network,
including solar photovoltaic (PV), will be studied and assessed for the impact ofadding different power capacities.

Results

The result has been achieved with less power loss in loop distribution network fromthe currentcondition by
more than 69% decrease in network power loss. However, the studied network contains 78 buses. It is hoped fromthis
research to reduce power losses and enhance voltage profile of the distribution networks in Riyadh City. Simulation
results prove that the applied method can illustrate the positive impact of PV in loop distribution generation.

Conclusions

A comparative and deep comprehensive of real distribution network is introduced. The aimof this research
is identifying the impact of PVDG on loop distribution network at Saudi Electricity Company substation in Diriah,
Riyadh region, Saudi Arabia. An existing Substation and low voltage distribution network 132kV/13.8k\V/400V
belong Saudi Electricity Company was identified to be the case study. The ETAB software simulation program has
been used to model, assess and analy ze the applicable data and details fromsite survey or the accessible documents.

The efficiency, performance, quality and reliability were impacted differently with each case. An
enhancement in power loss and voltage profile were investigated in five different cases. A comparative summary
between the five cases was shown less power loss on loop distribution network fromthe current condition (Case I)
and the best achieved case (Case V) with more than 69% an enhancement in the efficiency. Moreover, the voltage



profile was enhanced with more flatten patternover whole network with recorded Marginal under voltage more than
96.6%. The archived results designare becoming encouragement factors to be extensively practicaland exploited in
loop distribution network regardless other applicable factors.
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