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The hydraulic dasign fzatures and water
ting of the nvdraulic scale model and
totype pump of the sodium pumps used ina

orimarv and intermediate socium locps of
Clinch River 3rsedar Reactor Plart (CR2RP)
described. The Hydraulic Scale Model

ts performed and the results of these
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perZormed and the rasults Of those
are discussed.
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The Clinch River 3rzeder Reactor Plant
(CRBRP) emplovs liguid sodium as the coolant
in *he primary and Intermeciate heat transport
syvstams. The sodium flow is maintained by
chree pumss located in the three paraiisl hot
legs of the primary coeclant systam. The
inzermediate coolant svstam also uses =hree
parallel flcw paths, but the three pumps are
located in the cold-leg viping. 3cth »rimary
ané intermediate pumps are hydraulically ané
structurally identical to 2ach orher except
for different nozzles in the upper ragion of

the pump tank, the radiaticn snield is filled
in steel shot on the primary 2ump and stain-
iess steel wool on the intermediate 2né the
zhermal shield is not vsed on the int2rmediate
pump.

The primary and intermediate pumps
normally operate at 3538°C (1000°F) and 343°C

(650°F )respectively ané must coantinue to
operate during the most adverse plant thermal
events. To provide assurance of operability
ander all plant conditions, a prototvpe pump
was designed,
and sodium testing. This report will address
only the water performance since the analysis
of the sodium test data has not been comcleted.
A hydraulic scale model (HSM) pump

(scale factor of .S5) was designerd, fabricate
and tested to verify the nyéraulic design %o
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be utilized on the prototype pump. Tihe<3M
DR Sreeotsacagann. The HSM pump
included prototypic mechanical aad hydraulic
features. For example, it had the same ver=i-
cal shaft orientacion as the prototyvpe pump,
and the shaft length was modelled to simulatcs
the prototype pump shaft to hydrestatic
bearing degregs of freedom.

Two HSM nydraulic designs wers zasted.
The first was 2 ductec-suction desien andé ths
second was a full-flow-suction design. The
change in design from ducted suction to full-
flow suction was *o raduce excessive thermally
induceé stresses and deformations in ths
ducted-suction hydraulic assembiy. The
of the ducted suction pump case was directly
exposed to the thermal transients, wheresas tze
outside was isolated. This resulted in a
thermal lag between the inner and outar sur-
face of the hydraulic assembly wall causing
the noted excessive stresses and deformations
The full-flow suction design expcses che in=z
and outer casa walls equally to the thermal
shock and brings the thermal induced stresses
and deformations within acceptable limits.

The ducted-suction and the full-flow
suction pump hydravlics are shown in Figures
1 and 2, respectively.

numn i asladad

inszc2

DESCRIPTION OF PROTOTYPE PUMP

General
The CRBRP prototype primarv pump is a
vertical, single-~stage, dJouble-suction,

centrifvgal pump as shown in FPigure 3. The
hyvdraulic assembly contains a triple-volute
in the pump case, and the impeller is double-
suction with full-suction flow around the
inside of the pump tank. There are two
hydrostatic bearings straddling the impellex.
Each of the upper and lower suction openings
to the ilampeller is continuous, except eight
2qua ly spaced webs which results in eight
inlet ports. The hydraulic assembly is
supprorted by the webs at the top suczion and




