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GENERAL DESIGN GUIDE FOR VENTILATION SYSTEMS
UF PLUTONIUM PROCESSING AND FUEL FABRICATION PLANTS

/. INTRODUCTION

Each applicant for a license to possess and use
special nuclear matenal in a plutomum processing and
fuel fabrication plant as defined in § 70.4 (r) of 10 CFR
Part 70, “Special Nuclear Matenal,” must satisfy the
provisions of § 70,23, “Requirements for the Approval
of Applications.” Paragraphs (a)3) and (4) of § 70.23
require that the applicant’s proposed equipment and
facilities and proposed procedures be adequate U
protect health and mimimize danger to life or property

At plutonium processing and fuel fabrication plants
a principal risk to heslth and satety is the release and
dispersal of radioactive materials. The prevention of such
release and dispersal 15 an important function of the
ventidation systems. This regulatory guide presents
methods acceptable to the Regulatory staff for
complying with §8§ 70.23 (ak3) an< (aX4) with respect
to the design of ventilation systems for plutonmum
processing and fuel fabrication plants

B. DISCUSSION

Ventilation systems for a plutomum processing and
fue! fabrication plant may consist of ar supply
recirculating air. process ventilation, and exhaust au
systerms  together with  associated  anr  filters, fans
dampers, ducts, and comol instrumentation. The air
supply system draws in und conditions fresh air and
distributes 1t throughout the plant. A poruon of supply
air enters the process ventilation system through glove

i

boxes. hoods. and other components and 18 removed

together with other plant air through the exhaust
ventilation system which discharges through a stack t
the environment, Part of the occupied-area ventilatior
arr may be recycled to the air supply system thiough the

recirculating air system.

Ventilation systems are important to safety because
they serve as principal confinement barriers in a multiple
confinement barrier system which guards against the
release of radioactive or other potentially dangerous
materials during normal or abnormal conditions
Venulation svstems wili be subject to vanations in
operating temperatures and pressues and to
environmental  conditions associated with normal
operation, maintenance, plant shutdown, and testing
They may also be subject w effests of natural
phenomena such 2o seismic motion and floods, mussiles,
fire and explosion, and other accide

The systems must continue tu perform thew safely
functions effectively under all conditions by confining
radicactive or other potentially dangerous materials. The
systems must assure that the congentration of
radiocactive materials in the effluent gases is as low as
practicable

The continuity of necessary ventilation can be

assured by

means such as standby equipment and

fail-safe contro! systems. The ability of the systems to

pertorm their safety functions effectively can be assured

by peniodic testing ot safety-related components during

yrmal operation of the systems to demonstrate their

abtlity to perform at design efficiency and to vernify their
availability for emergencies

C. REGULATORY POSITION

n systems of a plutonium processing

The venulat

and tuel fabrication plant should assure the confinemen!

ol hazardou enials during n« a or abnormal
natural phenomena, fire. ar

nditions

explosion. The release

radioactive matenal to the
environmes  to an area in which levels of

radioactivity are normally sufficiently low to permit

USAEC REGULATORY GUIDES

Regulstory Guies e ssued 10 describe 270 make avaisile 1o the pubii
methods scceptable 1o the AEC Reguiatory staf! of implement ng specf o parts of
the Commasion's reguiations 10 deineste techngues used by the statt
evalyating speartic problems or posiulasted sccidents Or 1o rownde guidance
L5 Sl Tali) Heguistary Guswdes are no! subattutes for reguiatxOns and comp
with them s not reguired Methods angd solutions different from thuse se!
the guides wiil be scceptable ! they provide » bess 'Dv:" f adings reqQuitite 10
the MBusnce Or continuance 0f s permit o hoanse by the Commanon

oy

Pubinhed guiades will he revi ) perodically 8% ADErOps ate 10 sccOomMOaste
comments andd 10 refiect new nlormalon or sxperience

Copwen of published guides may be oDIINAd Dy reguest ndicating the divemon
desired to the US.  Awome Energy Commisson Washington DL 20645
Avtention  Dwector of Hagulatory Standerds Comments end suggestons for
IMprOVemEnts 0 thews Guiies are EncOUTagRC ind ShOLID e sent 10 The Secretary
of the Commismon US Atomic Energy Commasion Washington D.C 20645
Attention Chiel Pubic Pioised ngs Staf!

i s nimsraiveibild B

Powa: Reactor 6 Produrn
Resanrch and Tewr Heacoror Tramporigton

Fuels and Materain Fac it 8 Occupationsl Heaith
4 Envronmental and Sding 9 Anttrus Revew
5 Materak ana Plant Protection 10 Geners

19071102857



personnel access, should be reduced to a level as low as
practicable in accordance with the provisions of 10CFR
Part 20.

1. General Safety

a. The ventilation systems should confine
radioactive matenals within the process areas as close 1o
the point of origin as practicable. They should aiso
confine and prevent uncontrolled release of radioactive
aerosols, noxious fumes, and vapors into rooms ar’
areas normally occupied by personnel.

b. Confinement of radioactive materials should be
provided by multiple zones. Each zone is bounded by
barriers such as vessel and glove box walls, building
walls, and internal room walls. The primary confinement
zone (Zone 1) should be the process ventilation system
for glove boxes, conveyors, transfer boxes, and other
spaces that may contain plutomium or other radioactive
materials during normal operations. A secondary
confinement zone (Zone I1I) should be the operating
and other potentially contaminated areas surrounding
the process ventilation system. Areas inside the building,
potentially free of tontamination and surrounding the
primary confinement zone, but interposed between
Zones | and 11, would constitute an add:tional
secondary confinement zone (Zone II).

¢, Pressure differentials should be maintained
between building confinement zones and also between
the building confinement zones and the outside
atmosphere to assure that air flow 1s from zones ol lesser
potential for contamination t zones of greater potential
for contamination, i.e., from the environs into the
building, thence to secondary and primary confinement
zones. Devices should be provided to control and
indicate pressure differentials between confinement
zones. Alarms should be prowided to indicate when
pressure differentials are not maintzined in a prescribed
range.

d. Al ventilation systems should be designed so
that the fallure of any one component (equipment of
control device) wil! not affect the continuous operation
of the ventilztion systems. Ventlation systems and
components should have failsafe features with provision
for alarm indication.

e. Onsite emergency power supply systems should
be provided to operate the ventilation systemns and
components as well as other systems and components
aportant to safety. Ventilation systems should be
capable of operating, during normal power outage, at
capacities required to mantan confinement  of
contaminants. The onsite emergency power sources and
the electrical distribution cwcuits  should  have
ndependence and testability to assure performance of
their safety functions assuming a single failure.

. The ventlation systems should be designed 1o
withstand anv credible fire and explosion and continue
1o act as confinement barriers Fire protection features
of the ventilation systems should include fire doors and
dampers or other proven devices to res’nict the spread of

fires, fire-resistant materials of construction,
fire-resistant filters, heat and smoke detectors, alarms,
heat removal devices, and fire-suppression equipment.
The design of the fire protection system shouid include
provisions to protect against adverse effects in the event
of operation or failure of dus system. For example, a
drain system should be provided to prevent a criticality
incident in the event of water discharge on activation of
a water spray heat removal system or in the event of
water leakage on fallure of a heat removal system
comporant, such as a spray nozzle, while the system is
not in operation.

g Al venuilation systems should be capable of
operating dunng a fire i the areas they ventilate and
safely handle products of combustion through
appropriate ventilaton channels A supply air system
should remain operational, however, the option to
discontinue air supply to the involved space or spaces
should be maintained. Any system shut down should be
protected from backflow.

h. The matenals of construction for the
ventilation systems should be fire resistant.to protect
against fires occurring within or without the systems. All
filters should be of a fire resistant type and, where
applicable, approved by Underwrniters’ Laboratones,
Incorporated (UL)." Filters and exhaust fans, especially
a final filter plenum and exhaust fan enclosure, should
be located where they are not exposed to the direct
effects of fire or explosion in the operating areas. Smoke
detectors and thermostats for fire detection, approved
by UL} should be provided in the ventilation systems.

1. Fire- and smoke-suppression equipment should
be so located as to assure that the integrity of final
tugh-efficiency filters or filter systems is not degraded.
Spark and flame arresters and isolation valves may be
used at filter installations in intermediate stages of
effluent cleaning. A heat removal system should precede
the first stage of a high-efficiency fitration system
serving as a final means of effluent cleaning (see
regulatory position C.8.e).

j.  If sources of combustible sclvents, gases, and
vapors are identified or postulated to be present in a
ventilation system under normal or abnormal conditions,
they should be monitored by swtable continuous
mun;wnng systems as specified 1in Regulatory Guide
3.7

k. The ventilation systems should be designed to
withstand tornado conditions without loss of
confinement capability due to mechanical damage to the
system of components or due to the reduced ambient
pressure &l the intake and exhaust openings of the
building. Protection agamnst mussiles should be provided
for the intake and exhaust openings.

I Components of the ventidation systems should
be designed to withstand the effects of earthquakes and
remasn functional to the extent that they will prevent
the uncontrolled release of radivactive matenals to the
environment
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d. Damper valves should be so located that a bank
of filters can be completely isolated from the ventilation
systems during filter replacement operations.

¢ A HEPA filtration system serving as a final

means of eifluent cleaung should have at least two
stages of fire-resistant filters in senes in a filter plenum.
A heat removal fystem anc a spark arrester should
precede the first stage of filters. If a cooling spray such
88 & water spray system is used for heat removal, it
shouid be followed by a combination spark
areste- Semister screen to also remove entrained
~dropie s thereby protecting filters from plugging and
damage A roughing filter should be mounted behind
these compaients to remove the bulk of the
draft-carned debris so as to avoid loading the HEPA
filters installed downstream.

The cooling spray system should operate
automatically (with a manual override) upon abnormal
heat nse in the cooling chamber inlet indicated by
detectors in exhaust ducts feeding the filter plenum. A
manually operated valve actuating the spray system
should also be provided as a backup. If a drain system is
installed  prevent accumulation of liquid in the
plenum, the collection tanks should be of favorable

gometry

f. HEPA filter systems shouid be tested after filter
installation using a “‘cold DOP"' test. Acceptance should
be based on an efficiency of 99.95% or better for DOP
having a light-scattering mean diameter of approximately
0.7 microns. Regular in-place tesung of both on-line and
standby filter installations should be performeu because
of system deterioration that can take place even when
the installations are not being used. Test procedures used
should comply with the recommendations contained in
ORNL-NSIC-65, "Design, Construction and Testing of
High-Eificiency Awr Filtration Systems for Nuclear
Application™ and in Regulatory Guide 3.2°

g Final fiitration systems incorporating
high-efficiency filters other than HEPA filters and having
equivalent efficiency and resistance to fire are also
acceptable.

9.  Quality Assurance Program

A quality assurance program should be established
for the design, construction, testing, operation, and
maintenance of all structures, systems, and components
addressed in this guide in accordance with the cnitena in
Appendix B of 10 CFR Part 50.
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