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Abstract: The transmission network plays a key role in allowing
access to the most efficient generators to all consumers. In most cases,
the new transmission projects are defined by a system operator, which
focuses on improving the bulk system's reliability and reducing
short-term operating problems. Because electricity market participants
are prevented from investing in transmission facilities that may benefit
them, transmission expansion may not have been sufficient to stimulate
competition within the market. In this paper, we show formally through
a mathematical formulation based on the Lagrangian relaxation tech-
nique that the investment in transmission capacity can be a profitable
activity, therefore the introduction of competition in the transmission
expansion could be possible. Such a competitive expansion of trans-
mission capacity would allow the participants to improve the efficiency
of the electricity market.
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Abstract: An auction-based process is proposed that allows power
market participants to acquire and reconfigure financial transmission
rights. The process simultaneously accommodates flowgate and
point-to-point options and obligations along with energy production and
consumption futures. A sequence of auctions is held during which partici-
pants can buy and sell rights, culminating in a real-time auction, at which
time all rights are cashed out. By allowing flowgate and point-to-point ob-
ligations and options to be reconfigured and exchanged, the market can de-
cide what combination of financial rights are most useful to power
generators, consumers, and traders. Rights can be exchanged not only for
capacity of individual flowgates, but also for more complex transmission
constraints, such as nomograms. Under certain conditions, we prove that
the auction is revenue adequate for the market operator, in that payments to
rights holders cannot exceed congestion revenues. We present a linearized
(dc) auction along with a numerical illustration.
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Abstract: The unified power flow controller (UPFC) integrates

properties of both shunt and series compensations and can effectively
alter power system parameters in a way that increases power transfer
capability and stabilizes the system. This paper presents an approxi-
mate model for power flow studies that takes into consideration model-
ing of lossless UPFC-embedded transmission lines including the effect
of line charging susceptance. The approximate model is then simplified
to a dc load flow model that takes into account the modeling of the
UPFC. The equations derived in this paper are applied to an optimal
power flow of a small test system, where the results obtained by ap-

proximate load flow method are compared to those of dc load flow
method. The results presented in the paper show valuable impacts of
putting UPFC in service on out-of-merit costs and locational marginal
prices (LMPs) in a restructured power system environment. The results
show that the dc load flow relations can be modified to reflect the ef-
fects of the UPFC. In addition, results show that UPFC may reduce
generation out-of-merit costs and let LMPs regain uniformity.

Keywords: Congestion management, dc load flow, FACTS,
locational marginal prices, OPF, out of merit.
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Abstract: A rule-based expert system with a colored Petri net
(CPN) inference model is developed for service restoration of distribu-
tion systems. The CPN models of distribution components such as
four-way line switches are proposed to derive the proper restoration
plan after the faulted location has been identified and isolated. The
unfaulted but out-of-service areas are restored by applying parallel-like
reasoning in the CPN for multiple contingencies simultaneously. To as-
sure the restoration plan can comply with the operation regulation, heu-
ristic rules based on the standard operation procedures of the Taipower
distribution system are included in the best first search of the CPN. For
the fault contingency during summer peak season, the load shedding is
executed and the CPN models are designed to restore service to as
many key customers and loads as possible. The priority indices of each
feeder and service zone are determined according to the key customers
within the service territory. A Taipower distribution system with 18
feeders is selected for computer simulation to demonstrate the effec-
tiveness of the proposed methodology. It is found that the service resto-
ration of distribution system can be obtained very efficiently by
applying the proposed CPN model.

Keywords: Colored Petri net, distribution automation system, fault
detection, isolation and restoration (FDIR).
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Abstract: An interim composite load model containing a static part
and a dynamic part has been implemented in the WSCC. The static part
of the load model is about 80% of the total load and comprises of exist-
ing static load data from the WSCC members. The dynamic part is a de-
fault induction motor model for approximately 20% of the total load.
This composite model is used for all loads in the full-scale WSCC grid
models that are the basis for system interconnection studies. The model
is designed primarily to capture the effects of dynamic induction motor
loads for highly stressed north to south flow conditions during summer
peaks in the WSCC.
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Abstract: An integrated approach of the radial basis function neural
network (RBFNN) and Takagi-Sugeno (TS) fuzzy scheme with genetic
optimization of their parameters has been developed in this paper to de-
sign intelligent adaptive controllers for improving the transient stability
performance of power system. At the outset this concept is applied to a
simple device such as the thyristor controlled series capacitor (TCSC)
connected in a single-machine infinite bus power system and is then ex-
tended to the interline power flow controller (IPFC) connected in a
multimachine power system. The RBFNN uses single neuron architec-
ture and its parameters are dynamically updated in an online fashion
with the TS-fuzzy scheme designed with only four rules and triangular
membership function. The rules of the TS-fuzzy scheme are derived
from the real or reactive power error and their derivatives either at the
TCSC or IPFC buses depending on the device. Further, to implement
this combined scheme only one coefficient in the TS-fuzzy rules needs
to be optimized. The optimization of this coefficient, as well as the co-
efficient for auxiliary signal generation, is performed through genetic
algorithm. The performance of the new controller is evaluated both in
single-machine and multimachine power systems subjected to various
transient disturbances. The new genetic-neuro-fuzzy control scheme
exhibits a superior damping performance as well as a greater critical
clearing time in comparison to the existing PI as well as RBFNN con-
troller with updating of its parameters through the extended Kalman
filter (EKF). Its simple architecture reduces the computational burden,
thereby making it attractive for real-time implementation.

Keywords: Damping modal oscillations, FACTS, fuzzy, neural, ge-
netic, intelligent controller, power system, stability.
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Abstract: In recent years, power systems have become larger and more
complicated. Deregulation of electric power industries has begun in some
countries and power system operations have become more difficult. How-
ever, the stability of the power supply is the most important consideration for
customers. Therefore, power system operators should consider not only eco-
nomic load dispatch but also on-line stability aspects. In this paper, we pay
attention to one of the most important transient stability indices, critical
clearing time (CCT), and propose anew transient stability preventive control
method using linear relationships between CCTs and generator rotor angles.
At first, CCT calculations, as contingency screenings, are carried out to find
contingencies that have smaller CCTs than predefined target values. The tar-
get values are taken as larger values than the actual circuit breaker operating
times in the power system. A preventive control to achieve a more stable
power system operating point is carried out by generator output reschedul-
ing and generator terminal voltage control, which are determined using the
relationships between CCTs and generator rotor angles. This proposed
method is demonstrated using a Japanese standard power system, called the
IEEJ EAST 10 machine system.

Keywords: Power system, transient stability, preventive control,
critical clearing time, generator rotor angle.
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Abstract: This paper proposes a novel approach for identifying the
deviations of power flows that are controlled by multiple phase shifting
transformers (PSTs). In order to control the power flows of each loop in-
dependently, at first the minimum need of PST sets is determined as the
number of co-tree to the entire network. Because co-tree patterns are not
unique, many PST allocations exist and can be found as the co-tree pat-
terns. Features of the controllable area of power flows corresponding to
all PSTs allocation candidates can be extracted by the eigenanalysis of
the matrix. Finally, judging from the power flow profiles, the optimal al-
location to the specific control target can be found. The optimal PST allo-
cation for power flow control can be found by the flexible power flow
control in an open-access network. The effectiveness of the proposed
method is confirmed by the simulation studies of two model systems.

Keywords: Power system, power flow control, phase shifting trans-
former, graph theory, eigenanalysis.
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Abstract: This paper describes both the experiences encountered

and the procedures adopted during a campaign of field tests that GRTN
(the Italian ISO) performed to check its restoration plan aimed at restor-
ing power supply after a massive blackout. Some of the power system
components and the restoration strategies involved were known to be
critical so careful planning, including the use of a dynamic power sys-
tem simulator, preceded the field tests. The results of the analysis
prompted the adoption of original solutions that, although unusual for
classic restoration techniques, proved to be effective in testing Italian
restoration procedures, voltage regulators, and speed governors, with
no significant disturbance to customers. This should allow the planning
of frequent field tests to the advantage of both operators' training and
the periodic check of the efficiency of this ancillary service.

Keywords: Power system restoration, operator training, ancillary
services.
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Abstract: A novel and fast three-phase load flow algorithm for un-

balanced radial distribution systems is proposed in this paper. The pro-
posed method uses branch voltages as state variables and employs the
Newton-Raphson algorithm to solve the load flow problem. By utiliz-
ing branch voltages as state variables, a constant Jacobian matrix can be
obtained and a building algorithm for Jacobian matrix is then devel-
oped from the observation of the constant Jacobian matrix. A solution
technique, which takes the network structure into account to avoid the
time-consuming LU factorization, is also developed. Since the
factorization procedure can be avoided, the proposed method can save
computation time. For any power system equipment, if its equivalent
current injection or admittance matrix can be obtained, it can be inte-
grated into the proposed method. Test results demonstrate that by inte-
grating the Jacobian building algorithm and efficient solution
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