overhaul schedules for generating facilities. Starting dates are set by the
program so that generating reserves and manpower resources are
equalized over the year. Generally speaking, this criterion tends to
minimize the need for purchased capacity, maximize reliability and
minimize production cost. To keep the schedules realistic and feasible,
the program recognizes a comprehensive set of timing constraints on the
starting dates of each outage. The program also allocates the necessary
manpower and equipment resources for each outage from pools which
are shared between outages. The schedule is composed so that the
given supplies of these resources are not exceeded at any time during
the year. The program, which has been used successfully at a major
utility for the last nine months, is designed for continuous application
throughout the year. It makes optimal revisions in the schedule in
response to forced outages, strikes and other unexpected contingencies.
The output includes a variety of reports and graphic plots drawn from
the maintenance schedule. The reports eliminate the bulk of the manual
effort necessary to tabulate and sketclr plots of outage dates, manpower
requirements and reserve requirements. The paper includes a summary
of the optimization algorithm, which is based on previous work, and a
description of the input and output for the program.

TP VI-A
Dynamic Load Flow by J. A. Bubenko and I. E. Nordanlycke.
This paper presents the Dynamic Load Flow (DLF), which is a
digital method for simulation of power system state variables as explicit
functions of time. The time dependent state variable solution obtained
by the DLF is the simultaneous solution to the load flow problem when
the state of the system is time dependent. The general approach of the
DLF simulation technique can easily be adjusted to fit to different requirements for the simulation of power system dynamics.

TP VI-B
A Simplex-Like Method for Solving the Optimum Power Flow Problem
by H. Duran.
A new method for solving the optimum power flow problem,
similar to the simplex-method, is presented. The method approaches the
optimal solution by solving a sequence of equality constrained problems.
These equality constrained problems are essentially power flow
problems, but generalized in two ways: 1) it is not required that exactly
two variables be given at every node, thus allowing for a more flexible
problem specification, and, 2) the problem is allowed to have more than
zero degrees of freedom. The generalized power flows are effectively
solved using Newton's method. The underlying mechanisms of the
method are: 1) a simplex-like test for verifying the optimality of a
generalized power flow solution, and 2) a procedure that takes the place
of the simplex pivoting operation for finding an improved gpf. The main
advantages over other methods are: 1) a more reliable convergence for
finding those variables which should be a their bounds, and 2) having
quadratic convergence towards the optimal solution. The method has
been successfully tested for systems of up to 60 buses under a variety of
constraint situations.

TP VIII-C
Probabilistic Evaluation of the Operation Reserve in a Power System by
J.A. Bubenko and M. Anderson.
A computation method for probabilistic evaluation of the
operation reserve in a power system is presented.
The probabilistic behaviour of the components in the system
originates different system states. The probabilities of those states
existing combined with the uncertainly predicted load give the
probability for loss of load, which is used as a reliability index.
The immediateness of the investigated time period requires
computation of time dependent state probabilities. When calculating
those it is assumed that any kind of probability distribution function
can rule the stochastic behaviour of the components in the system.
Calculations on a simulated system are performed varying the
parameters that can influence the reliability of the system. The effect of
using a maximum probability for loss of load as a constraint in the daily
operation is also demonstrated.

TP VII-A

Adaptive Coordinated Control for Nuclear Plant Load Changes by
R. L. Moore, F. C. Schweppe, E. P. Gyftopoulos, and L. S. Gould.
The problem considered is providing control for large, fast load
changes in a pressurized water nuclear power plant. Fast load change
control is feasible if the movements of the reactor control rods and the

turbine throttle valves are coordinated to avoid serious transients in the
plant.
The coordinated control is based on a dynamic model identified
from plant data. The model is adapted after each load change to cope
with plant variations. The model includes a stochastic representation of
disturbances and measurement noise. The results are experimentally
tested using digital computer control of an analog plant simulation. A
predictive display is used as an aid in monitoring the load change.

TP VIII-D
Simultaneous Interchange Optimization by Means of the Z Matrix by
H.E. Brown.
A Z Matrix algorithm is described, which enables the maximum
permissible interchange between several companies of an interconnection to be determined without using linear programming. This multiarea algorithm is an extension of Commonwealth Edison's interchange
capability program for the evaluation of the allowable interchange with
a single neighboring company. The single interchange program has been
used for several years with good success. (1.2)

TP VIII-A
Reliable Loading of Generating Units for System Operation by A. V.
Jain and R. Billinton.
System spinning reserve must be able to satisfy system loss of
generation within the available margin time to bring about an orderly
change of generation. Two types of margin time are important; one
minute, in order to satisfy the system frequency and dynamic stability
requirement; five minutes, in order to satisfy a loss of generation. A
quantitative reliability index designated as response risk indicates the
capability of the system backed by all the standby resources, to react to
a loss of generation within the required margin time. This paper presents
the quantitative effect of the system standby resources such as rapidstart gas turbine generation and units in the hot reserve mode on system
response risks. Effect of interruptible loads and time to interrupt these
loads is also incorporated into the analysis. A system can sometimes be
operated in a more reliable mode by adjusting the unit loadings within
the system. Modification of unit loadings is accompanied by a change
in system operating costs per hour. A marginal shift from system
optimum economic operation to bring about satisfactory system
response risks can be accomplished. The effect of interchange assistance
on response risks is also illustrated in this paper.

TP VIII-E
Differential Injections Method-A General Method for Secure and
Optimal Load Flows by J.L. Carpentier.
The "Differential Injections Method" solves the optimal load flow
problem including constraints which guarantee that the solution will
not only be feasible, but also secure, meeting first contingency requirements. Voltage optimization and spinning reserve localization analysis
are included in the process, which is based upon the Generalized
Reduced Gradient method, Matrix Sparsity, decomposition and expression of the problem in terms of the physical control variables of the
system. As yet, the program has been applied to networks up to 100
nodes with short computation durations. The method is very flexible;
extensions are mentioned, particulary concerning real time applications,
to give a "Secure Economic Dispatch".

TP VIII-Eb
Total Injections Method - A Method for the Solution of the Unit
Commitment Problem Including Secure And Optimal Load Flow
by J. L. Carpentier.
The Total Injections Method solves at a time the unit commitment
and the secure and optimal load flow problems. It provides the most

TP VIII-B
A Program for Calculating Optimal Maintenance Schedules Recognizing
Constraints by W.R. Christiaanse
The paper describes a computer program for generating annual
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