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‘. To: R. B. Lindauer
~ From: R. H. Winget, Jr. -
Subject: 'Wacuum Sweeper"Tests for HRT-CP

Date: - May 8, 1956

INTRODUCTION

‘The HRT-CP Design Review Committee recommended that a wmeens be
provided for preventing gross contamination of the shielding water by
removing the water in the Timmediate:.. vicinity of the newly opened
flange requiring maintenance. The Committee suggested using a pump to
proVide suction“close to any opened flange. This is called the "vacuum
sweeper" technique. This report summarizes the results of tests conducted
in cell B of 7500 to determwine the best conditions for installing such a
system.

SUMMARY

Since a pump requires malntenance, it was thought that the 2" Penberthy
Jjet already installed in the sump of cell C could be modified to provide
suction for a portable vacuum system. The normal 2" suction line of the jet
was changed to a 1" suction line and a second 1" suction line was added
running parallel to the cell floor and mounted 90° from the normal suction
line. With 80 psig steam to the jet, a 16.5 gpm flow rate was attained,.
through an 8-1/2" diameter 1" stainless steel tubing suction ring with 24
equally spaced holes with a total cross sectional area of 1.58 inches2. This
flow was’ in addition to the flow through the 1" normal suction of the Jjet.
By wodifying the jet, no valves were necessary to operate either the portable
suction side of the jet or the normal suction side of the jet since both
will be used simultaneously. The wminimum flow recoummended for the "vacuum
sweeper" technique by Unit Operations was 10 gpm as compared to 16.5 gpm
obtained in this system. Potassium perwmanganate dye used to simulate
activity was pulled through the ring without any difficulty in a mockup of
flange breaking in cell B of T7500. NS——

PROCEDURE AND RESULTS

The existing 2" Penberthy jet:located in the sump of cell B of 7500 was
modified by replacing the normal 2" ‘suction first with a 1-1/2" line and
then by a 1" line and adding a second 1" suction line parallel to the cell
floor and at an angle of 90° from the norwal suction line. In this manner
shielding water would be removed from the cell via the normal suction line
along with the locally highly contaminated shielding water frow a particular
flange vie a portable suction ring. Thus, under the correct conditlons, enough
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flow could be obtained around the newly opened flange to prevent contamination
of the entire tank of shielding water and would eliminate the use of a pump

as well as-any valves to shut off either of the two suction lines from the
jet. An 8-1/2" diameter suction ring was fabricated from 1" stainless steel
tubing (O 065" wall thickness) with 3/16" holes spaced one inch apart around
the inner circumference of the ring. A six inch length of pipe was welded

- into the"ring to provide a connection for the flexible tubing. (See Fig. 1.)

A void space of 2- 1/2" along the circumference opposite the tee was provided
to allow the ring to be placed over a pipe and then lowered over the flange.
About 20 ft of 7/8 in. i.d. heavy wall tygon tubing was connected to the
suction ring and to the 1" side suction of the wmodified jet. In this wanner
the ring could be wmoved to any position in the cell. The jet was covered

at all times by about a foot of shielding water to prevent air inleakage
into the normal suction side of the jet which would reduce the efficiency
of the jet. Several variables of the system were tested and the results of
these tests are shown in Table 1. .

Table I Summary of Tests

Steam Pressure Supply - . Size of Normal Size of Side Rate from
w. sto.Jet; 'PSIG 4 Jet Suction Jet Suction Ring, gpm
55 1-1/2" 1" a 5.6
55 1:1 l" a : 7.2
55 1" 1" v 9.k
80 1" 1" b 12.8
70 1" 1" v 11.8
55 1-1/2" 1" b 7.2
70 1-1/2" 1" b 8.1
80 1-1/2" 1" b 9.2
8

1" suction reduced to 3/4" pipe by elbow (tygon conmected to 3/4" pipe).
b1" suction, no elbow (tygon conmnected to 1" pipe) '

As seen from Table 1, a maximum flow of 12.8 gpm could be obtained by
using 80 psig of steam for the jet and both suctions 1" pipe. The cowbined
Plow of the two suction lines operating simultaneously was not measured due
to lack of time and equipment; however, visual observation of the flow from
the jet using the two inch suction line with no side suction compared to
the combined flow from two 1" suction lines showed no great difference in
total flow. A large drop in total flow using this system would not be acceptk
abléec since this jet rewmoves the last 12" or so of the shielding water follow-
ing operation of the dewatering pump. Although Unit Operations recommended
a winimum flow of 10 gpm and 12.8 gpm was obtained, the suction ring was
wodified to obtain an even greater flow. The total cross sectional area
of the 24 holes was increased by a factor of 2.4 which increased the flow
through the ring from 12.8 gpm to 16.5 gpm. Details of the modified ring
are shown in Fig. 1.
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.After finding the condition for maxiwum flow through the ring, a test
rig was set up using potassium permanganate dissolved in water as a dye to
simulate activity escaping from a flange. The suction ring was placed over
.an open flange and the permangenate solution was fed out through the flange
. via tygon tubing. The permanganate solution was removed from the flange
satisfactorily via the suction ring without spreading out into the cell.

RECOMMENDATIONS

On the basis of these tests, it is recowmended that the jet in cell C
be modified with a 1" normwal suction line and 1" side suction line. The
side suction line should be run to the wall of the cell parallel to the
floor and then rise vertically via an 8" radius bend rather than an elbow
to terminate in a 1" flange with the bolt nuts welded in place just as is
being done in all of the chemical plant flanges. The wating flange should
be comnected to 20' of 7/8" i.d. heavy wall tygon tubing which teérminates
with the suction ring. When the tygon tubing deteriorates either from use
or radiation demage, a new flange with new tygon tubing and suction ring
can be installed on the permanently mounted flange suction connection.

As an alternate recommendation, a lead plug could be fabricated to == !
cover the sump along with a suitable tool for. removing the plug when both
suction lines of the jet were required. By isolating the normal jet suction
line, the flow through the suction ring could be increased over the present

16.5 gpm.
R. H. wmget6 L
Process Design Section
REW /nh Chemical Technology Division
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