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ABSTRACT

In December, 2004, an acoustic scintillation Monitor was installed and tested in one of
the three intake bays of Unit 4 at Lower Granite Dam, as part of a larger index testing
and flow measurement program involving a standard 20-path Acoustic Scintillation Flow
Meter (ASFM Advantage), an acoustic time-of-flight system and Winter-Kennedy
pressure taps. The Monitor’s five acoustic paths were installed in the lower (free-stream)
region of the intake passage in Bay A, downstream of the gate slot where the ASFM
Advantage was installed. The Monitor was operated continuously for the duration of the
testing program and for a full month afterwards, unattended and recording data
internally.

The testing was performed both with and without Extended Submerged Bar Screens
(ESBS) installed. In each case, the Monitor was calibrated against the ASFM
Advantage during the on-cam test series. The discharges subsequently computed by
the Monitor for each of the off-cam runs were recorded and compared to the discharge
data collected by the ASFM Advantage. The Monitor recorded discharges within £1.5%
of the ASFM Advantage values throughout all of the off-cam runs made with ESBS in
place, with the largest deviations occurring when the operation of neighbouring units
differed from that in effect when the calibration runs were made. Without the ESBS in
place, larger deviations, up to 5%, were observed during the off-cam runs.

Simulations of other configurations, using velocities from subsets of the ASFM
Advantage paths, showed that for the Monitor to attain discharge measurement
accuracy of £1.5% or better, under most plant configurations (including ESBS in or out)
and neighbouring unit operating patterns, requires installations covering the full height of
the intake and a minimum of 5 paths in at least each end bay. These results are
consistent with simulations carried out at other projects in the recent past, and indicate
that the Monitor is capable of cost-effective, reliable long-term real-time monitoring of
turbine flows in low-head intakes.

Introduction

ASL Environmental Sciences Inc. (ASL) was contracted by the Portland District, US
Army Corps of Engineers to install and operate a reduced-path version of the Acoustic
Scintillation Flow Meter (the Monitor) at Lower Granite Dam during efficiency testing of
Unit 4 in December 2004. Intake flow measurements for the testing program were made
using three simultaneous methods: acoustic scintillation, using an ASFM Advantage, a
time of travel acoustic flowmeter and Winter-Kennedy pressure taps [1]. The purpose of
the Monitor measurements was to test the conclusions reached in [2] by the
Hydroelectric Design Center (HDC), that relative flow data could be obtained with a
greatly reduced number of acoustic paths compared to the number used in a standard
ASFM Advantage. At the same time, it was also possible to test the hypothesis put
forward in [3], that by calibrating the Monitor output with data from a reference discharge
measurement, accurate absolute discharges could be obtained from the Monitor.






