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Abstract

The Los Alamos Sclentific Laboratory's new plutonium facllity
will conform to AECM Appendix 6301-Part II, Section H-Minimum Design
Criteria for New Plutonium Facllities. The glove box process exhaust
alr 1s flltered through three or four stages of HEPA fllters. The de-
sign of thils multli-stage fllter installation 1s shown with a method of
in-place testing of each stage individuslly. A glove box filter hold-
er and the in-place test procedure is described. General room air
from plutonium work areas 1s reclrculated at the rate of eight ailr
changes per hour with a 10% fresh air make-up. The filter plenums for
the recirculated air are designed to permit 1in-place testing of each
of the two fllter stages.

I. Introduction

The plutonlum facilities at the Los Alamos Scientific Labgggtory
(LASL) are used for work on the two major 1isotopes, 9Pu and

of the man-made element plutonlum. The programs encompass many phases
of plutonium research and development in support of several AEC pro-
Jects.

The core of the present facilities was constructed in 1944-45 by
moving in used warehouse bulldings and installing the equipment need-
ed. Over the years there have been revisions to improve the safety
and operabllity. However, followlng the fire at the Rocky Flats
Plant, a review of the facllities indicated that a considerable pro-
gram of further upgrading was needed to provide for the level of fire
protection desired. Subsequently, an ad hoc committee of AEC and con-
tractor personnel developed AECM Appendix 6301 Part II, Section H-Min-
imum Design Criteria for New Plutonlum Faclllities which not only es-
tablish requilrements for fire protection, but also requirements for
radiation, health, and safety protection for the worker and protectlon
to the environment. The Fluor Corporation, a Californla process-
engineering firm, was ..agaged to make a conceptual design of a new fa-
cility or a re-do of the existing facllity to meet these criteria.
Their study concluded that a new facllity could be constructed at
about the same cost as redoing the existing facility; further, there
would be substantially less impact on the operations if a new facility
were built. The design of the new LASL plutonium facllity has been
essentially completed and construction has been started.

*Work supported by the U. S. Atomic Energy Commission.
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This paper will be limited to a dlscussion of the design and pro-
cedures that will conform to the Minimum Design Criteria requiring
"the flltratlon system shall be des’gned to allow reliable in-place
testing of high efficiency filters and ease of replacement." The fi1l-
ter systems that will be described are the process exhaust systems for
glove boxes and the room alr recirculation systems.

JI. Process Exhaust

The deslign of the process exhaust system 1s most important be-
cause of the necessity to confine the high level of contamination.
The first step 1n the process exhaust alr cleaning 1s the filter at
the glove box. The criterla requires that "a high efficlency filter
be installed as close as practical to the source to minimize the con-
tamination of duct work." It is important that this filter be easily
replaced and reliably 1n-place tested even though the criteria does
not permit taking credit for thls fllter 1n the calculation of the
number of filter stages required for alr cleaning.

Figure 1 shows the sclhematic of the design developed for the
glove box fllter holder. Tae 223 mm (8") round HEPA filter will be
introduced at the top of the cylindrical holder and pushed into the
position as shown uslng the spacer or pusher. The fllter and the
pusher each have gaskets at the top and bottom for sealing against the
wall of the holder. The design of the gasket permits movement of the
pleces while maintalning a satisfactory seal. To replace the filter,
a new filter and pusher are introduced at the top of the holder and
the old filter and pusher are forced into the glove box for disposal.
The top of the holder is tightly seailied.

In-place testing HEPA filters installed inside glove boxes has
been limited because of the high level of contamination in the boxes.
The connecting of the smoke generator to the glove box and the inser-
tion and removal of test probes can result 1n the spread of contamina-
tion to the room, also, the light scattering chamber of the test
equipment may become serlously contaminated. The testing of the fil-
ter in the holder shown elliminates many c¢f these problems,

Figure 2 shows a schematic of the in-place test method. The
glove box filter will be tested as follows: (1) A temporary cover
willl be placed over the fllter holder openling into the giove box.

(2) A temporary duct will be instalied on the filter holder outside of
the glove box. (3) Air will be drawn through the temporary duct and
filter by the process exhaust system. (4) The test aerosol will be
introduced into the duct and after a sultable mixing device the ini-
tial concentration will be determined. (5) The penetration will be
measured downstream of the filter.

The compartmentalization of the new plutonium facility_resulted
in four separate process exhaust systems of less than .95 m3/s (2000
CFM) each. Figure 3 shows a schematic of the filter installation pro-
cess exhaust system. The design consists of two glove box type enclo-
sures connected back-to-back permitting up to four stages of HEPA
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filters. Each stage will have two 24 x 24 x 12" HEPA fi.ters with
space avallable 1if required for an additional filter in each stage.
The filters willl be changed by normal glove box procedures and the
contaminated filter will be removed from the glove box by accepted
bagging out techniques. This method of changing filters will elimin-
ate complicated procedures required when personnel enter highly con-
taminated filter plenums.

The figure also shows the arrangement of the permanently in-
stalled ductwork that will be used to in-place test each fllter
stage. Blank flanges are used in the test duct instead of valves to
remove the uncertainty that could result from leaky valves durilng in-
place testing. More important 135 that the positive shut-off of a
blank flange will completely eliminate the possibility of bypassing a
filter bank through the test ductwork during normal operations.

The 203 mm (8") round test duct will permit in-place testing at
approximately the normal rate of flow. Each process exhaust system
will have a parallel 100% capaclty redundant installation with sepa-
rate exhaust blowers. One fillter installation can be 1solated and
tested without interruption of the flow in the process exhaust sys-
tem. The filter installation to be tested 1s valved off from the pro-
cess exhaust and by removal of specific blank flanges in the test duct
each filter stage can be in-place tested.

Figure U shows the flow for testing the first filter stage. The
DOP aerosol will be introduced into the test duct and after mixing the
aerosol concentration in the challenge atmosphere will be measured.
A temporary cover, such as a sheet of plastic, will be used to blank
off the 2nd stage to direct the flow into the test duct where the pen-
etration of the 1lst stage can be measured.

There 1s a good chance that the glove box containing the first
bank of HEPA filters wlll become contaminated because the possibly
highly contaminated procegss exhaust willl have passed through only the
first stage of fllters. The test air 1s, therefore, passed through
the fourth stage of fillters befoire belng dlscharged to the atmosphere,

Figure 5 shows the positioning of the valves and blank flanges
for testing the 2nd stage of fillters. The concentratlon of the DOP
aerosol i1s measured as before. The flow 1s directed through the 2nd
stage of fllters, around the 3rd and 4th stages and the penetration
13 measured after the blower.

Figures 6 and 7 show the air flow for in-place testing the 3rd
and Uth stages of fllters. The initial aerosol concentration and the
penetration are measured at the same locations as when testing the 2nd
stage.

The process exhaust system should satisfy the criterla for reli-
able in-place testing and ease of replacement.
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III. Room Alr

The only reference in the AEC Deslgn Criteria to room air that 1s
pertinent to this discussion states, "A partial recirculating ventila-
tion system shcll be consldered for economic and safety reasons; how=-
ever, such systems shall be designed to preclude the entry of enclo-
sure exhaust into room air recirculating system."

The room air in the operating area of the LASL new plutonlum fa-
cility will be recirculated at a rate of eight air changes per hour
with an approximate 10% fresh air make-up. The recirculated air will
be filtered through twe stages of HEPA filters. The air exhausted
from chemical fume hoods and the 10% of room alr that 1s not recircu-
lated will also bg flltered through two stages of HEPA filters before
being dischargzd to the atmosphere. The compartmentalizatlion of the
facility has made 1t possible to slze the room recirculation filter
plenups and the room air bleed-off filter plenums for approximately
9.4 m3/s (20000 CFM) or less. Thus, each compartment recirculaticn
system will have two filter plenum handling 50% of the total compart-
ment alr flow. The bleed-off systems will have two filter plenums
with each sized for 100% of the required normal alr flow.

Figure 8 is a schematic of the typical room air recirculation
plenum or a bleed-nff plenum. In the actual design, there willl be
differences 1n each system, such as cooling coils In the recirculation
plenums &nd not in the bleed-off plenums. But for the purposes of in-
place fllter testlng, the same methods and procedures wlll be follow-
ed. The.figure shows the flanged openings with blind covers 1n place
for normal operations. Temporary ducts will be installed on the open-
ings for the in-place testing. The ducts will be 609 mm (24") in dia-
meter allowlng testing at approximately 50% of the normal rate of
flow.

Two methods of introducing the DOP aerosol to the plenum are con-
templated. The flirst method 1s to introduce the aerosol by way of a
room exhaust duct in the operating area. Figure 9 shows the flow for
testing the 1lst stage of fllters. A temporary cover 1s placed over
the exhaust from the plenum and the flow of air will bypass the 2nd
stage through a temporary duct. The penetration is measured after the
blower. Figure 10 shows the testing of the 2nd stage with the DOP ae-
rosol introduced in the operating area. The initial coneentraticn and
penetration will be measured as before.

Figures 11 and 12 show the testing of the two banks of filters by
introducing the DOP aerosol through a temporary duct and recirculating
the alr in the inmedliate area of the plenum. The 1st stage of fillters
is tested by closing valves in the intake plenum and the fan dis-
charge. The DOP willl be introduced into the plenum before the 1st
stage andi the 2nd stage will be bypassed with a temporary duct. The
penetration will be measured at the blower discharge. Flgure 12 shows
the in-place testing of the 2nd stage. The DOP aerosol will be intro-
duced between the fllter stages through a temporary duct and the pen-
etration measured at the blower discharge.
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Summary

The compartmentalization of the new plutonium facllity has made

1t possible to design HEPA filter installation
ease of in-place testing and replacement. The
usually have a hilgh degree of contamination 1s
practical to use glove box type enclosures for
fllter changes can be made without exposure of

of an optimum slze for
process exhaust which

small enough to make 1t
the irstallation. The
personnel to high con-

centration of plutonium and the in-place test procedure 1s not compll-
cated. The room air and bleed-off filter systems are of such a size
that the method of using temporary ducts to accomplish 1ln-place test-

ing of both stages seems very practical.
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