June 11, 1986
EPG

Colcnel Gary R. Lord, District Engineer
Portland District

7.5. Army Corps of Enginsersa

P.0. Box 2946

Portland, OR 97208-2946

Dear Colonel Lord:

This letter serves tc formally propose a cooperative Rasearch, Development,
and Demonstraticn (RD&D) project as discussed recently setween your

Mr. Jim Limbaugh, WPPOP-P, and our Mr. Lee Sheldon, Generation Engineering
Branch (Ccde EPG). Specifically, Sonneville Power Administration (BPA)
propeses to purchase a Raplan turhine "optimizar® from Weodward Governor
Company and provide it to the Corps to be tasted and demonstrated cm a main
unit at the Bonneville Second Powerhouse.

There 13 a background of events leading to this oropecsal. A3 you are aware,
the efficiency of any Raplan turbime is a critical function of the blada angle
relative to both wicket gate opening and to net head. A field efficiency test
Known as an "iodex™ test can be perfourmed on the prutttype wo cetermine this
optimum relation. However, when done in the conventional manner, this test is
quite labor intensive. Zven with a recently developed autcmatic data coliec-
tien system, the data reductien is gtill fairly labor intenzive. Tf a way
could be found to reduce the labor intensive nature of index testing, a con-—
siderable amount of extremely low-cost, additional electrical energy could
beccrne available to the regicn's rate payers. In particular, this additional
energy could be obtained from those Kaplan projects which are presently sub-
Jeot w zignificant manpower constraints. Adgiticonal penefits available from
optimizing the efficlency of Kaplan turbkines include a decrease in the
mortality of downstream migrants and increased machine life from reduced
vibration and cavitation.

Woodward Governor Company has recently dsvelioped an on-line, Kaplan turbine
optimizer which may be retrofitted on their 'lype 2 electronic 3-D cams used
with electronic governors with load feedback. This new system is "plugged
into" the existing governor by a simple replacement of the A/D Interface
card. Then with the Winter-RKennedy piezometers instrumented, this unattended
optimizer continuously monitors the efficiency performance of the Raplan
turbine over a period of time while the unit remains 1ln its normal generating
mode.
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The data collected by the optimizer 1s stured un a EPROM date chip wnich wmay
then be mailed to Woodward for analysis. The £inal result is an electronic
2-0 cam in which the blade to gate relation as a function of head 15 repro-~
grammed so that the particular machine may operzte continuounaly at its sprimnm
afficiency.
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Parsonrel from our Divigicn of Resource Engineering werz recently provided the
opportunity to visit Woodward, preview a developmental srototype of the
optimizer, and independently evaluate the first data it had taken, which
coincidentally was fram a unit at the Corps' Clarence Cannon Dam Proiect. Our
evaluation, which ic attached for your bacihground informatiom, shows that this
optimizer appears to function successfully. Consequently, we are now inter-
ested in having a commercial version of this device tested and demonstrated at
a project here in the Pacific Northwest.

A review of Woodward's records reveals several srojects, both Federal and
non-Federal, whose Xaplan governors would be most easily adapted to utilize
this optimizer. However, from a standpoint Of geographlc convenience, a unit
at the second powerhouse at Bonneville Dam is the obvious first choice. It is
reaiized that the governors at Bonneville II are actually a Tvoe 1. However,
part of our proposed procuremant contract would prowvide for the few parts and
approximately 6 man-hours of labor to change £rom 3 Type 1 tc a Type 2. The

contract amount is expected to be in the $40,000 to §50,000 range.

Tharefore, in conclusion, we would like toO propose a cooperative RAD&D effort
in which BPA would contract with Woodward for the procurement, installation,
and operation of thelr optimizer at a unit at Bonneville II while the Corps
would evaluate the acguracy and level of difficulty in field use of the
device. At the Corps' option, the cptimizer would become the Corps' property.

Sinceraly,
Ortginal Signed By W. E Myers
Walter E. Myers, Director
Division of Resource Enginsering

2nclosure

cc: w/Encl.

Jeff Ring, Regicnal Council

cec: wo/Encl.

3= Douglas Albright, Woodward Governcr
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