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Abstract

This work introduces the detail representation for well-
known types of small hydro plants with a new development, sizes,
and all related to constructions. Also present the methods, which
1s used for the modeling and simulation of these plants, where
first reviewed types of hydro generation unit and control circuits
that related, second, suggested to use a power electronic devices
to keep voltage , frequency, and to improve voltage stability of
the power system.

Also, be completed, introduces with detail analysis
presentation for most methods that has been used to determine the
week node and available for voltage support and enhancement in
additional to reduce the losses of distributed grid. Where in this
work two methods used to enhance a voltage of the distribution
network by using the voltage sensitivity index (VSI) and losses
sensitivity index methods to find the optimal location with size

then adding small hydro power plants (SHPPs) at this location.

Two power systems are used, the first one is a standard
IEEE 33-nodes radial distribution network, and the second one is
a Rashedyia distribution network in Mousl city, The study has
been applied to both systems at unity power factor and (0.8)
lagging power factor. Matlab program has used to simulate the
systems. Load flow result has achieved for all cases. The results

compared both two methods, for IEEE-30 bus, to find the location



and sizing. While only the method of voltages sensitivity Index
VSI has used with the Rashidiyeh system. Good results, when
connecting the (SHPPs), has found in terms of reducing losses
and enhancing voltages where the results shows a decrease in
both of the real and reactive losses in additional to clear

improvement in the voltages profile for all system nodes.

HOMER program is used to explain the benefits of (SHPPs)
In terms of cost and environmental impact. The representation of
two types of systems by using HOMER program, where first
system included diesel generator and load, while the second
system a SMW (SHPP) generator has been added with increasing
in load, The comparing results after adding (SHPP) generator,
shows a decrease in the value of each of the pollution and the cost

although load increased.
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