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Abstract

Hydroelectric powerplant operations
offer a unique opportunity for
performance improvement through the use
of on-line flowmeter, level and power
measurement instrumentation. A system
developed to exploit this opportunity in
multi-unit hydroprojects using acoustic
flowmeters with an off-line expert system
is described. Depending on powerplant
size and condition, overall improvements
of 0.5-5% are anticipated, together with
improved unit performance characteristics
for higher quality unit condition
monitoring.

Introduction

In 1985, the total hydro generation
within the United States was
approximately 300,000 GWh (Water Power &
Dam Construction, 1986). If this
generation could be increased on the
average by even half a percent, about
1,500 GWh of additional energy (enough to
power Albany, New York for more than four
months) would be realized from this
resource. Since most hydro plants were
designed and built in the early part of
this century, improvements on this scale
can realistically be obtained by applying
modern instrumentation and computer
technology to improve their operational
efficiency.
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Accusonic has been addressing this
opportunity by developing the control
technology to fully exploit the potential
of the system performance information
provided by its acoustic flowmeters. It
has teamed with IIT Research Institute
and the Niagara Mohawk Power Corporation
to develop a Hydro Control System (HCS)
which is a tailorable hardware-software
platform for hydroproject control and
application of operational strategies.
The Hydro Advisor System described here
resulted from the initial research and
development to test some of the key
concepts to be included in the HCS. The
Hydro Advisor addresses the task of
allocating discharge within multi-unit
hydroprojects to optimize operational
efficiency. It can be either a stand-
alone PC-based system or it can be
combined with a real-time data
acquisition system to provide the plant*
operator with the tools to improve the
overall efficiency of the plant.

Background

In multi-unit hydroprojects
operating under less than maximum
generation, operational decisions are
complex. They include choosing which
units to use for generation, which to
keep as spinning reserve, whether to take
units off line entirely, and how often to
make adjustments to the loading of units.
In addition, the discharge allocation to
those units in use for generation must be
set to optimize the overall plant
performance. All this must be
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