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Abstract

Adjacent to the reactor main building a building for sodium component

overhaul is prepared. This building contains a Sodium cleaning facility

for the primary main pump in addition to other facilities. In this paper

the sodium cleaning facility and its cleaning process is described.
Further, the function of this facility is evaluated using the result of

cleaning tests and experiences of actual pump cleaning.

1. Introduction

Sodium removal experience for the "Joyo" primary main

pumps in the maintenance facility is presented. The contents

are as follows.

(l). Description of the sodium cleaning facility.
{2) Cleaning procedure.

(3) Experiments on the cleaning effect.

(1) Sodium removal from the "Joyo" primary main pumps.
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2.  Sodium removal from “"Joyo" mechanical pumps. Table ] Sodium cleaning facility
(1) Description of the sodium cleaning facility. facility ::2\::— object cleaning mothod| notice
The sodium remaining on the components in the primary pump cleaning cell 1.6™ primary main pump | steam-nitrogen
x7.3™ & its parts, etc, & water
loop is removed in the maintenance building located to the west
of the reactor building (Fig. 1). highly radioactive 0.25:‘ guide tube of steam-nitrogen
component clean- | x7.5 control rod & water, or
' ing cell alcohol
The maintenance building contains a bridge crane, a large and
. sodium cleaning 4mx5mm disassembled steam & water |steam jet
a small cleaning cell, an alcohol tank, storage tanks, a process pan x0.05 parts cloaner

control room, washroom facilities for the siaff and storage area

for the guide tube of the control rod.

The components to be handled in this building will include main
sodium pumps (Fig. 2), sodium valves and other coinponents

which have been contaminated with sodium. Process utilities at the site include supply of hot nitrogen gas,

. t
The building is made of a steel frame structire approximately steam, water and compressed air. Steam and nitrogen are mixed

17 m x 31 m and 34 m bigh. The entrance of the building is at the separator and supplied to the cleaning cell as required

located on the east side and has a roll-up truack door through under semiautomatic control.

which a motor-driven trolley carries the components for The velocity of steam and nitrogen is slow and it is assumed that

. A 1 . . . ]
maintenance on rails between the maintenance building and the cleaning effect is nearly equal in any parts of the component

the inside of the reactor containment vessel, The hydrogen ion concentration of the waste liquiciz are measured in

order to distinguish their radioactivity levels before they are

The composition and the capacity of the sodium cleaning drained to the storage tanks

facility is shown in Table 1. Gaseous waste generated in the cleaning vessel is blown out with

Fig. 3 shows the flow diagram of the sodium removal facility. nitrogen through the water-cooled condenser which controls the
The cells have instrumentations for the control of the cleaning temperature of the waste gas. The gas goes throu:h scrubber
process, Process control is mainly done by the control of flow and filter units before it is disposed through a stack 23 m high

rate of steam and nitrogen., to the atmosphere,



()

Cleaning procedure

The primary main pump is cleaned in the pump cleaning cell

with stear-nitrogen, and its parts are cleaned on the sodium

cleaning pan with steam. The operation is carried out according

to the following sequence.

(1)

(2

)

(4)

(s)

(6)

The pump is settled in the pump cleaning cell. (as shown

in Fig. 4)
Air in the cell is replaced by nitrogen gas. (O2 content < 1%)

Steam-nitrogen mixture is supplied into the cell (about ! atm,
100°C). The steam concentration in the steam-nitrogen
mixture is gradually increased (from 0% up to about 70% by
volume ratio). Then, sodium- reacts with steam producing

sodium hydroxide.

Steam-nitrogen mixture supply is stopped, and sodium hydroxide
solution dripped from the pump to the bottom of the cell is

drained to the wastle liquid storage tank.

Then, water is supplied into the cell, so that the lower part
of the pump is immersed in water, and the water is drained.

This operation is repeated.

After the nitrogen gas in the cell is replaced by air (02> 20%),
the pump is taken out and disassembled on the sodium cleaning
pan. The parts of the pump, on which sodiun still remains,

are set in a cage and cleaned again in the cel),

(3)

(8) In the final process, remaining sodium on individual parts
are blown away by a stcam jot cleaner ou the sodivm cleaning

pan and dried.

Experiments on the cleaning effect

Prior to the cleaning of the pumps, a preliminary examination of
the maintenance facility was carried to confirm the cleaning effect
with a test piece. As shown in Fig. 5, the test piece had many
holes on the surface (the depth and diameter were chosen as
parameters )

Two test pieces of which the holes had been filled to the top with
sodium in a vacuum atmosphere were set in the pump cleaning cell,
one facing downward and the other upward. Two tcsts were done.
One with steam and the other with stecam and water. The depth of
the holes were measured afterwards in order to detcrmine the
effects. Fig. 6 shows the cleaning effect with the t2st piece in

4 cases.

It shows the relation between sodium removable depth and diameter

of the hole. There is a remarkable effect in the clcaning by water

in all of the holes as shown in Table 2 and small differences in effects

between the pieces facing downward and upward.

Table 2 Sodium removal ratio by the water (%)

diameter of

the hole (i) 0.510.7}1.0}1.5]2,0]12.5(3.0|4.0]5.0

downward 34 7 7 33 32 32 38 32 32

upward 24 } 25 37 | 34 35 27 44 43 | 41

18



(4)

And, the result of this experiment shows that removal of the sodium
in the hol2 deeper than 10 mm becomes gradually difficult depcending

on the diameter of the hole.

Sodium removal from the "Joyo" primary main pumps.

The primary pumps were taken out from loops for modificntion of
the hydrostatic bearings in summer 1976.

Before transfered to the maintenance building, they were wrapt

with vinyl sheet in which argon gas was filled for isolation from

ajr. At that time, the primary sodium had not been activated.

Sodium deposition pattern on the pumps were as follows.

(a) At the position over the sodium surface in the loop (e.g.

thermal barriers), sodium vapour deposited like dew drops.

{(b) At the position dipped in sodium, sodium remained on the
corner and upper side of the parts (e.g. diffuser), and in
the narrow gaps and/or spaces of complicated geometory

(e.g. hydrostatic bearing and bolt hole).

Sodium was removed from the pumps by the procedure mentioned

above. The resulls were as follows.,
(a) Everywhere to be seen from outside, sodium was cleaned

completely by the pump cleaning cell.

(b) But, sodium in the narrow gups or spaces of complicated

geometory was not removed at all,

{c) After disassembly, the remaining sodium in there were
removed completely by hand with steam jet cleaner on the

sodium cleaning pan.

{d) 1t took 5 days to carry out all operations.

The cleaning effect are shown in Table 3.

Table 3 Pump cleaning effect

J OYO MOCK-UP PUMP*|JOYO PUMP(A)
OPERATING TIME| 12000 hr| 120 hr 2500 hr
OPERATING o o, 0
~ 200 ~ 250
TEMPERATURE | 270 C |250-370°€C 0=~20¢€
a
B STEAM | 33ke| t1.2ke 1.6 kg
0
8 5 WATER 1.0 kg 1.0 kg negligible
14
!2 < DBY HAND| 0.5 kg 0.5 kg negligible
‘2
28 TOTAL 4.8kg | 2.7xg 1.6 kg
<0
* Sodium removal fromn the "Joyo" Mock-up vump had been done

prior to the "Joyo" pumps in October 1974 and in March 1975,
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Fig. 2 Primary System Sodium Pump
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Fig. 5 DESCRIPTION OF THE TEST PH'CE
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