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POWER SYSTEM / LOAD SHEDDING / REACTIVE POWER DEMAND

This thesis presents a new algorithm of load shedding for power systems. The
new algorithm is developed to meet the requirement of a small, medium and large
systems. The algorithm shed loads based on the reactive power demand of the loads,
that is, loads with high reactive power demands are shed first. Since loads shed have
high reactive power demand, shedding them restores declining system frequency as
well as improves voltages. This technique is divided into two schemes. A scheme that
works on priority basis and the other one that sheds loads without taking care of the
priority of those loads. In addition to these, a computational intelligence technique
load shedding based on Harmony Search algorithm is also developed. The scheme
minimizes loading at the buses until total load demand is exactly equal to the
remaining generation so as to restore frequency within single step of load shedding,
hence fast system restoration. In this scheme loads are partially shed, therefore, the
burden of load shedding is shared among customers in a power system, thus, no
customer is severely affected.

Literature review into power system operation and its components have been
conducted. The methodology used is well analysed. The objectives set out is to shed

non-priority loads having high reactive power demand, with an efficiency as close to



world's best practice. Another objective is to use computational intelligence technique
in load shedding which is well met by developing a scheme based on Harmony Search
Algorithm that minimizes the loading in the system to restore declining system
frequency within a single step.

Simulations focused on showing frequency and voltage behavior of test
systems used under normal condition, abnormal condition and after load shedding.

Conventional load shedding scheme and Load shedding scheme based on
reactive power demand and priority are tested on IEEE 9-bus, IEEE 14-bus, IEEE 30-
bus, IEEE 57-bus, 80-bus and IEEE 118-bus, Load shedding scheme based on
reactive power demand is tested on IEEE 14-bus, IEEE 30-bus, IEEE 57-bus, 80-bus
and IEEE 118-bus, and Load shedding scheme based on Harmony Search and priority
is tested on IEEE 14-bus, IEEE 30-bus. The load shedding procedure is observed for
several diverse instances. Two disturbance cases are considered. These are the loss of
generator(s) and the loss of transmission lines. Conventional scheme is compared to
Load shedding scheme based on reactive power demand and priority and Load
shedding scheme based on reactive power demand is compared with Load shedding
scheme based on reactive power demand and priority using tables and all schemes are
compared using simulations’ frequency and voltage plots. Performance analysis of the
new algorithms load shedding strategies indicated that results obtained were within
acceptable levels of world's best practice. Concluding remarks have been made on the

basis of the results obtained.
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