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Design

o In Sodium Tes! (at 37O'C)
(Run No. 1-5 S 9-12)

& In Sodium Test (at 250#C)
(Run No.6-8)

x In Water Tast (of 2 5 * C )

Point

10 15 20

Pump Suction Row Rate

25 (mVmin)

Table 1. Conditions of Pump Cavitation Test

in Sodium for liach. Run

run No.

1

2

3

A

5

6

7

8

9

10

11

12

temperature
(°C)

370

370

370

370

370

250

250

250

370

37J

370

370

aperture of valve
(%)

100

37

A7

13

23

100

36

20

100

36

36

22

delivery flowrate
( m3/ m in )

19.7

15.3

17.6

6.9

10.9

19.7

15.1

10.5

19.8

15.0

15.0

10.5
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1 - INTRODUCTION

Mechanical pumps designed for use in sodium-environment

normally operate under non-cavitatlng conditions. These conditions

are obtained by calculations and tests which assume similarity with

water environment.

Current design methods thus lead to pumps which should not

be subject to attack by erosion.

It therefore seems interesting to present views of erosion

by cavitation in a mechanical pump/ where cavitation occured due to

misalignment of the impeller for a limited period of time (about

one month). Even if the misalignment and the working conditions

during this period are not exactly known, the results allow the zone

of damage by erosion to be localized.

It must be pointed out that the pump, after this period, has

worked satisfactorily for about five years without any further ero-

sion by cavitation.

2 - PUMP CARACTERISTICS

The mechanical pump "PFYFFER" of the vertical centrifugal type

(partial cross section in fig.l) drives sodium in the test loop CAPHE

of the research center CADARACHE.

Its nominal working conditions are :

Flow rate
at

Total head

Pressure
Design temperature up to

Material

: 4 8 m /h
• 900 pm

: 24 m

2 Kgf/cm

• 600°C

316 SS

( bars)

Misalignment of impeller during these cavitating conditions

cause unknown.
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3 - EROSION 4 - CONCLUSION

The following photographs show the damage by cavitation espe-

cially in the lower diffusion (points of reference are to be found

in fig. 1).

View N° 1 : Close-up of the central part of the lower diffuser with

Erosion by cavitation has been shown to progress rapidly in

a mechanical pump of the vertical centrifugal type, working under

cavitating conditions due to the mesalignment of the pump impeller,

slight damage distributed over large parts of the surface. These observations underline the need for the design of cavitation
free pumps for use in liquid-sodium-reactor-loops.

View N" 2 : Heavy damage in the entrance region of the lower diffu-

ser (point N° 1).

View N" 3 : Damage in the guiding ribs of the lower diffuser

(point Nc 2).

View N° 4 : Slight damage in the entrance region of the upper dif-

fuser (point N" 3).

PHOTO 1

Circuit CAPHK - Gros plan sur bas du diffusnur.-



Circuit Ci\V h. lai cu uiifuseur. Cavitation cntru Its aubes

PHOTO 2

Circuit CAPHB. Haut du diffuseur. Erosion de cavitation.

PHOTO 4

11 The Ef fec t of Pump C a v i t a t i o n on the Dosifjn

of the Primary Pumps f o r C .F .R . , R.C. WORSTER,

Weir Pumps, U.K.

SUMMARY

ßas du cliffuseur. Cavitation cote interieur de l'aube.

PHOTO 3

In the design appraisal of the sodium pumps for the primary circuit
of the proposed 1J500 MW(e) CFR i t has been recognised that cavitation, i t s
effects and i t s control, i s the outstanding hydraulic design problem.

Careful consideration of this problem and of the possible effects
of pump cavitation on thra performance of other reactor systems has led to
the conclusion that i t la more prudent at present to specify pumps with zero
cavitation at normal full speed operating conditions. Under abnormal
operation i t may be necessary to reduce the pumps' speed to prevent cavitation
in the pumps or associated equipment.

The principal reasons for this decision were uncertainties concerning
the possibility of erosion due to limited cavitation in sodium and the
possibility of pump cavitation noise interfering with acoustic detection of
malfunctioning of reactor components or of boiling in the reactor core.


