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ABSTRACT

The research work presented in this thesis deals with major issues in planning and one of
the most critical issue in operation of distribution system. Loss minimization, economical
operation, reliability enhancement and meeting load growth are some of the significant
issues in distribution system planning. Impact of wind turbine generators (WTGs) on
behaviour of transformer is one of the major issue in operation of the distribution system.

Load in the system is uncertain and time varying in nature. In the existing literature
on DG and distribution system planning, a single snapshot of load is usually considered
and less attention is given to reliability, deregulation and load growth issues. In this work,
DG planning is done by amalgamation of economic and reliability aspects, considering
uncertainties in load and market price. Placement of DG deals with issues like availability
of various resources and other local constraints. Distribution system operator, who is
treated as the policy/decision maker for DG placement in this work, is provided with a
set of solutions for DG placement. Depending upon the need, availability of resources and
other local constraints, the policy maker can take the decision for DG placement from the
proposed set of solutions.

In this work, distribution system planning is done in an economical way, considering
load growth, reliability aspects and uncertainties in load, wind and market price. Planning
done in this work includes optimal placement of DG, upgradation of distribution network
and transformer, considering normal and isolated operations of distributed resources (DG
and WTG) and performing reliability analysis. A new approach is proposed for optimal
restoration of isolated loads by distributed resources. Distribution system planning is
done using genetic algorithm embedded Monte Carlo simulation technique. The proposed
approach is applied to 15 and 33-bus distribution systems and the results are analyzed.

Due to advancements in wind system technologies, wind has become one of the promis-
ing renewable energy resource. Though, there are many benefits of it, the intermittent

nature of wind results in power fluctuations, which ultimately affects the operation of dis-



tribution system components. Node voltages in a distribution system vary with variation
in power flows in the system. The on-load tap changer (OLTC) in a transformer responds
to the voltage violations and adjusts its tap to regain the voltage within limits. Power
fluctuations caused due to intermittent nature of wind can increase the number of tap
changes in a transformer. Frequent operation of OLTC increases wear and tear of it and
leads to reduction of its life. Failure of a transformer not only affects the economy but
also the reliability of the system.

In this thesis, behaviour of OLTC in presence of wind turbine generators, is analyzed
using voltage sensitivity analysis under different scenarios and conditions in the distribu-
tion system. An approach to improve the voltage sensitivity of a transformer is proposed.
Two types of wind turbine generators (WTGs) are used for the analysis; squirrel cage
induction generator (SCIG) and doubly fed induction generator (DFIG). The number of
tap changes that occur in presence of each type of induction generator is found for an
year. The impact of power flows on tap changing is analyzed by selecting critical samples
for either cases of generators. The effect of wind speed and the terminal voltage of WTGs
on their real and reactive power output is analyzed. An approach to reduce the frequency
of tap changes is proposed.

The methodologies suggested in this thesis have been extensively studied on the test
systems and detailed discussion has been provided. The results and discussions provide

further insights into the nature of the problem addressed.
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