
+ ,

/
" paGv c Febe"ary 19P

/ U.S. ATOMIC ENERGY COMMISSION-

O
e

! ,r R EGJiATORY GU4 JE
DIRECTORATE OF REGULATORY STANDARDS,4res o$

REGULATORY GUIDE 3.20

PROCESS OFFGAS SYSTEMS FOR FUEL REPROCESSING PLANTS

A. INTRODUCTION offgas system; are gas collection systems. condensate,

removal systems, samphng and chermcal mcrutoring
Section 50.34 of 10 CFR Part 50, " Licensing of systems, and control and instrumentation systems.

Production and Uttlization Facibties" requires, among
other things, that each appiicant for a construction Process offgas ss uems are generauy hated withm
permit for a production or utdizauon facihty, including buildmg structures designed to present u ncontioU ed
fuel reprocessmg plants, mclude the prmcipal design release of radioactive ma terials u nder post ulated
critena for the facihty. Parapaph (O "Envircamental accident conditions. Althoud those portions of offgas
R e por t ," of 50.30, "Fih ng of Apr'ications for syste ms so located do not r equir e desipis w hich
Licenses; Oath or Affir ma tion / requires that an duplicm e t his capabibty to withstand postulat ed
application for a construction permit or operating accidents, offgas systems shouJd be designed to wcrk
heense for a fuel reprocessmg pant be accompanied by with bui| ding structures (confinement systems) and
in Environmental Report. A ppendix D, " Int er tm buddmg entdation systems to present u ncont rolled
itatement of G e ne ral Pohcy and Proce dur e- releases of radioactive matenal. Those portions of ottgas
implementation of the National Envuonmental PoDey systems not enclosed in niuteeme structures should
Act of 19t>9 (Pubbe Law 91-190)"' to 10 CFR Part 50 themselves be designed against f adure- w ha h m u|d
requires, among other things, that the Environmental cause uncontroUed release of radioactive materm under

O of the
Report include a discussion of the status of compiance ali normal operatmg loads plus those loads attnburable

facdity with apphoble envuonmental quahty to natural phenomena such as ear thq uak es and
st andards and requirements. This regulatory gmde tornadoes postulated m the design critena. Amdent
provides information relative to estabbshing principal conditions postulated should aise include equipment and
design criteria for equipment associated with process utihty fadures and fadures de to erameermg or
offgas treatment systems for fuel reprocessmg plants. operatmg errors.

B. DISCUSSION
To meat reh bihty needs durtng postrai d aaident

Process of fgas systems, i.e., vessel and dissolver conditions, offgas systems .ue generally equipped with
offgas systems are designed to confine hazardous , duplicate equipment items designed to mamt:nn entical
chemical or radioactive materals evolved dortng process functions, e p insta!!ed spare exhaust blow e rs and
operations and radioactive waste storage and to reduce eg'2iprnent that wiU automatically switch to enerfena

their concentrationsgn gaseoas process effluents to levels utility systems upon loss of pnme teihty source to
as h>w as practicable,2 Usual constituents of process assure offgss flow.

t

' On Nos ember I,19 73, .he Atomk Energy Comm ssion
pub bsh ed in the Federal Restater 08 FR 30203i proposed @ l M M f'sas t; eating equipmant are
amerdr-enis to its regulanons w hich w ould place the provnions
of Aprendis D. to 10 CT R Part 50 into a new Part $1 to te exposed to ceH a t mosphe rn and decontamman in
erititled "Lacensmg and Regulaterr Pohey and Procedures for solutions as well as the coue:ted Guids. To assure s ste n
Fns tron mental Protectmn " reliabih t y the ma.enals und m hnes anj equTnnt

mmt be ' i n!!ammMe. resistant to heat and the
' Gundance an "As Low As Practicable" as stated in 10 Cf R

Par t 20 is beirg develaped Thn may include esamiration of corrosive etlects 01 the collected gases and the strone
krs pton and niuurn levels in procesiefNents. che micals uwd tot e qw pm ent detoru m m non
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Stamless steel is usually employed for process lines and Coordmation of designs for the offgas systems with

vessels, rather than plastic *, which may be subject to the designs for the confmement systems and building
rad:ation. fire, or thermal damage. or carbon steel, which ventilation ,y s t e m s is m por t an t to assure
may be subject to corrouve attack by process inaterials complemer ary functionmg of these s,. T heser ,,,,

or decontamination solutions. systems work together to keep process vessel pressures
low er than pressures in sur roundmg pr ocess ar eas

Of fgas systems function to handle both condensable thereby bmitmg leakage of contaminated gases mto
and noncondensable ga ses generated m process process cells and thence mto potentially inhabited plant
o pe rations and w aste st or age. The condensable areas.

component of the offgas consists prtaar;v of sicam and
water vapor To mmimize the load on the offgas system C. HEGULATORY POSITION
and to incr ea se the effectiveness of offgas cleanup
operations, condensables are generally removed from the 1. All parts of the process offgas system should be
offgas stream by condensers and stack drains and then designed;
recycled to the prosess as water. Amounts of condensate

a. To bmit the release of iadic active matenalsin excess of process needs may be discharged as liquid
waste to surface waters or resaponzed and discharged to du mg noimal operation to the levels stated m 10 CFR
the atmosphere.The choice of discharge mode for excess P:n t 20.
condensables is generally determined by site factors such b. To Unit the release of nexMus matenals to
as meteorology, hydrology, and demography. Regardless comply with Federal and State statutes and
of the mode of discharge,sampmg and morntoring of all implementmg regulations imposed by Federal. State, and
efnuents is necessary to assure effective process regional agencies.

To withstand pustulated accident conditions toperation and comphance with reguiatw..s concerning c.>

relcase of these efTluents. the extent that uncontrolled release of radioactive
material to the environs is prevented or to be enclosed
within a structure designed to withstand postulatedOffgases are further treated by one or more mass
accident conditions to the same extent. Accidenttrarafer devices, ss necessary, to meet release hmits fcr

both radioat:ne and noxious materials. Devices used conditions postulated should mclude e ar thqua k e,

often mclude caustic scrubbers, acid scrubbers. activated t rnado, equipment and utdity fadurt, and engmeermg
or operating error. The pert nent quabty assurancecarbon adsorbers, and zeohte adsorbers to remove

iodine, and w ater acrubbeu to remove exades of requnements of Appendix B to 10 CFR Part 50 should
be appbed to au actmties af fecting the safety-related s

nitrog-n, Performance dos for these devices have been functions of these structures, systems, and components.
published. )

d With adequate duphcate process and support.

equipment to mamtain system safety nunctions in th
Particulate removal equ:pment with high couection event of any single failure or durir.g maintenance

efficiency is needed to satis.actordv clean gates prior to operaticos.
discharge to the environs. Various typ of filters are e. To resist fire, thermal, eflects, and ihc corrosive
u<>ouy t, sed m this service. To assure reba.)le process effects of ceD atmospheres, decontammation solutions,
opeo: ion, such filters should be renstant ,o fire or be and collected gases to the extent necessary to maintain

in the process train by fire-suppressing safe:y.related functions.preceed
equipment. Fdters and adsorbents such as zechtes can be
damaged by bquids in the offgas. To pevent such f. To perrnit inspection, mamtenance, and testmg
damage. filt ers and adsorbers may be preceded by of systems and compments that have saf.ty-related
heater < or by electrical or steam traced imes which functions to assure their contmued functioning for the
maintain the of fgas above its dewpoint. ORNL-NSICIS, life of the facility.
" Design, Construction and Tasting of High Efficiency
Air Filtration Systems for Nuclear Apphcation," * offers 2. The gas collecton equipment should be designed to
a comprehensive review of air filtration systems. Ttus
document is riot a standard but a guih which uggests

a. Couect gases near pomts o generation ardf

several design alternatives. conauct them in chced piping systems to treatmer.t
sptems for the remwal of hazardous chemical or
radioa ctive Inat enals.

' " Aq ueo us P otemns of LMtHR I utleTech.ucal O erste at nega tn e Pressur es relat n e tob. PAssestrnent and E xperrnental Prograrn Defuutx)n, pp 167 Ul6,
llSAIC report ORN L-44%, Oak Ridge Natonat Laboratory, surroundmg ceus where practical.

J une 19 70. c. Prevent header flooding and onsate
accum ula tion of fissionaSle matnials by sloping

" C . A . B ur c hst ed a rmi A B. Fu!'er, " Des:gn. Construction collection piping to drain to appt pnate Erocess vessch.
and T esting of H ag.. . s nciency Au l iitration Sy sterns for by t.se of condensers and kno kout pots. o I by use of
N uclear A ppbca t on ' ORNL-NSIC45. Oak Ridge Na tio nal

YC55Cl oVerIIOW hnes-Laboratory . January 1970
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d Mmimue entrau, ment into collection headers. 5. The eithaust equipment shouhi be deugned

9 thereby presenting unsafe accumulation of 1:suonable
materials, by uimg vessel oligas hnes to provide low gas a. To provide moine power adequate to o,enome
selocities, by proudmg deentrainment deuces. and by offgas system head and main t am pi es r ibed o* ! p s

separatmg sessel otips hnes f rom other vessel hnes such system pressures to present backflow of contammated
n those recenmg jet ur pump discharge streams gases mto potenttally inhabited areas

e Limit spread of sontamination by preventmg b. With emergency utihines piouJeJ automancau)
haw kflows trum radiantive to less radioactne areas by on fadure of prime utility source.
use of bquid seals on told themical addition hnes, by
prondmg top entry of of fgas branch lines into headers,

6. The samphng and chemical momf oring equipment
and by proudmg pressure-relief devices to guard agamst *h "! d ' *'d'Ppressute increases due to flow blockages or gas flows in
ei cess of design specificationst

Samphng points for offgas on ca h chemicalf. Mmumze radiation exposure te plant personnel a.

by loca t u,g process piping contaimng radioactn e removal dev:ce and at the process of fgas system mlet and
material aw ay from areas frequently occup.ed by plant discharge pomts.
personnel or by prendmg iocal biological shielding. b. Por t s for testmg tilte r efficiency on each

safety-related stage of filtration.
3. The chemical treatment equipment should be c. Redundant cont muous mom t or mg deu ces
designed to adequat e to measur e and record oserac ef fluent

radioactivity and system performance a' r * ' m e ss
a. Remose both radioattive and noxious gaseous offgas system discharge to the enurons H de uc es

contammants predictably and effectively from process may be stack momtors which mtmtor comm J plant
of fgases. These contammants mclude iodme, organic and disc har ges.
inorgaruc iodme species, and other hazardous matenals. d. Alarms in a contmuously occupied control

b. Pronde protection to zeolite adsorbers agamst room to indicate safety related abnormal conditions
moisture damage.

4 The pa rticulat e removal equipment should be 7 Control and mstrumentation systems should be

deugned to designed to

a. Remose radioactne particulate contaminants a. Control automatically or facilitate manual
predictably and effectively f rom process offgas. control of all safety related process parameters

b. Resist fire and be located downstream from b. Indicate or record all safety relate 1 process

fire-suppressmg process acuces or be equipped with fire par amet er s m a regularly occupied cont rol r oo m .
detection and extingunhing devices. Fire suppressing Paramete s include such items as fluid lesels. pressures,

deuces may consnt of other process units, such as wet temperatures, and radiation lesels.
:crubbers used for chemical t rea t m ent, or may be c. Alarm all abnormal safety-related parameters m

systems designed specifically for fire protection. a continuously occupied control room.

Resist or be protected from condensate damage d. Switch in ufety-related standby process demes
c

by maintairung system temperatures above the dewpomt automatically when needed
e. Switch salety-related process deuces to stand">of the gas and by proudmg !ow point traps and drains

on supply headers. power supphes automatically when neeJed.
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