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   ABSTRACT  
  

The impact of integrating distributed generation (DG) into a microgrid network in terms of voltage 

profile and reactive power losses can be assessed by two methods; dynamic and steady states through 

a power flow studies of the network busses. The impact has some positive aspects such as improved 

voltage profile and reactive power supply and control but can also lead to severe low or over voltages 

at different busses in the network and reverse power flows depending on the size, number, type and 

placement of the DG. This research investigated voltage profiles and reactive power losses on the 

Covenant University microgrid with and without hybrid energy sources to ascertain the impact of the 

hybrid energy sources on the voltage profile and reactive losses in the network. It looks into the 

supply of a portion of the daytime peak load using solar energy and energy storage and the impact of 

this on the existing network in terms of voltage profile and losses. In achieving this first, 

measurements of the existing network parameters using a Fluke 1730 Power Analyzer and an energy 

demand analysis from existing records of the campus was carried out. Secondly, the design of the 

microgrid was done using mathematical calculations and HOMER software which was used to 

optimize the microgrid design. Thirdly, a single line diagram of the existing network with and without 

DG was developed and steady analysis was carried out on the existing network with and without the 

DG using NEPLAN Software. A single line diagram of the campus disconnected from Canaanland 

supply was also developed with only DG supply and steady state analysis (load flow studies) was 

carried out using NEPLAN Software. The Load flow studies reveal that the integration of the DG 

and STATCOM used in the microgrid improve the voltage profile from 0.841, 0.8859 and 0.8895 to 

0.9063, 0.8894 and 0.9444 with the inclusion of the diesel generators available on campus and solar 

and energy storage as obtained in calculations with further increase to 0.9065, 0.9414 and 0.9446 for 

undergraduate, post graduate and new estate LV BUSES respectively with STATCOM included in 

the grid connected analysis. Similar system behaviour was obtained for the islanded but overall 

profile performance was best in the grid connected. To achieve reactive power losses reduction 

STATCOM was required for the reactive power losses reduction by 47.64% for the grid connected 

and 52.36% for the islanded network.  

Keywords: Campus Microgrids, Fluke 1730 Power Analyzer, HOMER, NEPLAN, Photovoltaic 

Penetration levels, Reactive Power Losses, Renewable Energy, Voltage.
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