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Abstract: This paper provides a self-healing strategy to deal with cata-
strophic events when power system vulnerability analysis indicates that
the system is approaching an extreme emergency state. The system is
adaptively divided into smaller islands with consideration of quick restora-
tion. Then an adaptive load shedding scheme based on the rate of fre-
quency decline is applied. The proposed scheme is tested on a 179-bus,
20-generator sample system and shows very good performance.
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Abstract: Comprehensive load/thermal testing was performed on a

400/400/125 MVA, ONAF-cooled transformer. It was shown that the
local hot-spots in the windings, core, and structural parts rise much
faster at load increase than what an exponential function based on the
time constant of top oil would predict. This paper analyzes these fast
rises more in detail for hot-spots in windings, core, yoke clamps, and tie
plates. An alternative mathematical model of the winding hot-spot re-
sponse is presented. Different cooling modes, like ONAF and OFAF,
are dealt with. Also different modes of oil circulation through the wind-
ings, in horizontal (zig-zag) or axial cooling ducts, are compared. The
results are verified by fiberoptic installations and tests on several large
power transformers in the range of 250 - 650 MVA. Hot-spot responses
predicted by the IEEE Loading Guide, Annex G, are also compared to
measured values.
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Abstract: This paper reports on new software developments for

symmetrical components estimation. The nonrecursive Newton type
algorithm is extended with the second stage algorithm for symmetrical
components calculation from the estimated fundamental phasors of
three-phase signals (arbitrary voltages or currents). The algorithm is
not sensitive to power system frequency changes and to the harmonic
distortion of input signals. The algorithm is tested through computer
simulations and by using laboratory obtained input signals and those
recorded in the real distribution network.
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Abstract: With the opening of the power industry to competition,

power system structure is changing. According to these changes, power
system operation, planning and control need modifications. In the past,
utilities had to produce power to satisfy their customers with objective to
minimize costs and all demand/reserve were met. However, it is not nec-
essary in a restructured system. Under new structure, generation compa-
nies (GenCo) schedule their generators with objective to maximize their
own profit without regard for system social benefit. Power and reserve
prices become important factors in decision process. This paper proposes
a new tool, profit-based unit commitment (UC) considering both power
and reserve generatings. The proposed method helps GenCo to make a
decision, how much power and reserve should be sold in market and how
to schedule generators in order to receive the maximum profit. A hybrid
method between Lagrange relaxation (LR) and evolutionary program-
ming (EP) is used for solving this problem. Simulations are carried out to
show the performance of the proposed methodology.

Keywords: Competitive environment, deregulation, evolutionary
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Preprint Order Number: PE-532PRS (09-2002)
Discussion Deadline: February 2003

Fault Section Diagnosis of
Power System Using Fuzzy Logic

Chin, H.C.

Author Affiliation: Cheng-Shiu Institute of Technology.
Abstract: This paper proposes a fast diagnosis system for estimat-

ing the fault section of power system by using hybrid cause-effect net-
work and fuzzy logic. The proposed system builds the cause-effect
networks, which represent the fuzzy relations of protective relays and
circuit breakers for selection of faulty sections in blackout areas. In or-
der to deal with the uncertain information in the process of diagnosis, a
fuzzy logic method is derived. Because the cause-effect network is well
suited for parallel processing and the fuzzy logic has fast solution ad-
vantage, so the inferential speed can be improved significantly. An er-
ror detector also was developed in this system to handle malfunction of
relays and circuit breakers. Many tests have been run to show its effec-
tiveness. Results show that the proposed system is very effective.
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Abstract: Double circuit transmission lines are frequently subjected

to a variety of technical problems from the perspective of protection en-
gineering. These problems are mainly due to the mutual coupling effects
between adjacent circuits of the line. A new fault location approach for
double circuit transmission lines is introduced. It depends only on the
data extracted from one end of the line. This practically facilitates imple-
menting and developing this approach, as it needs no information from
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