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ABSTRACT

On;line steady state security analysis of power
system requires evaluation of effects of large number of
contingency cases to assess the severity. System security
assessment 1is a process whereby any violation of operating
limits of power system components is detected. Running an
A.C load flow for very large number of cases is tedious,
uneconomical and takes prohibitively large coméuter
processing time. Hence, appropriate non-iterative technique
have to be employed for real time applications. Contingency
ranking methods must satisfy the following four main
criteria of goodness (i) less storage (ii) high
computational speed (iii) high reliability and

(iv) acceptable accuracy as compared to A.C load flow.

From state of art it appears that sufficiently
fast and accurate methods fbr overload contingency ranking
are available. However, comparatively lesser number of
methods on contingency rankings based on the voltage
deviation limit violations are available. Moreover, most of
the papers have completely ignored bus type switchings due
to reactive power limit wviolations. To the best of the
author's knowledge there are no papers in literature on
contingency ranking of A.C system with D.C link. From the

view point of computational efficiency unified approaches to

(i)



rank the contingencies causing overload and voltage
deviations are desirable. Distribution factors are
calculated off-line and remain constant as long as network
topology 1is unchanged. Such factors speed up the on-line
security analysis tremendously. These are also extremely
useful in reducing complexity of security constrained
optimization problems. Although, such factors have been
developed for overload security, to the best of author's
knowledge no such factors are vyet available for voltage
problem. Keeping this in view unified contingency ranking
methods are developed in this work for both A.C and AC-DC
systems. Voltage deviation distribution factors for line

and generator outages are also developed.

With the above motivation the following methods

are developed using current compensations.

(1) Two step  compensation method for line outage

contingencies using coupled and decoupled Jacobian matrices.

(ii) A single step compensation method for 1line and

generator outage contingencies using coupled and decoupled

Jacobian, 1is 'developed. VAR 1limits are checked by using
newly developed reactive power shift factors. Voltage
distribution factors for simulating outages are also

calculated.

(ii)



(iii) An efficient single step method using coupled and
decoupled Jacobians 1in load flow is developed for systems
containing large number of PV buses. Here again voltage
distribution factors are calculated. A compensation method
for treatment of Dbus type switching of voltage controlled
buses due to reactive power 1limit wviolations 1is also

developed.

(iv) For the first time contingency ranking method for A.C
system with D.C. link is developed. ©Using the proposed

method line outage distribution factors are calculated.

For all the proposed methods results for overload
and voltage deviation rankings have been obtained and
compared with corresponding results obtained with rigorous
A.C load flow. Results obtained in all cases with proposed
methods are in fairly good agreement with those obtained
with A.C load flow, although coupled versions have resulted
in better ordering accuracy as compared to decoupled

versions.

(iii}
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