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‘or hidden inventory. A charactenstlc amount of
his material that is difficult to locate, sample, identify,
uantify, and analyze is held up in equipment for a given
design, mode of operation, and type of process material.

art;that each apphcatlon for a'license to possess certam
; Jquanmres' iof special nuclear material (SNM) contain a’
"full descrxptxon nf the apphcant s procedures for control(

quipment changes progressively through the four stages
consisting - of . operation, shutdown, draindown, and
leanout,-'Simultaneously, -the number of sources of
uncertainty and the levels of uncertamty in !he physical

“ form :of residual holdup following shutdown,
draindown, and cleanout could have adverse effects on a
. materials control program. Minimizing that quantity of
material retained in process equipment enhances the
ffectiveness of a matenals yrotecuon program in the

a.+ The quality of a physical inventory is improved
y reducing uncertainty due to holdup. For example,
he contribution of unmeasured holdup material to the
category of material unaccounted for (MUF) may be
essened,“and the influence of uncertainty associated
with measured holdup on the limit of error on material
unaccounted for (LEMUF) in a material balance may be
essened.” Furthermore, the extent to which the
uncertainty «in. holdup ' contributes to a physical
nventory depends on .the magnitude of the amount
present and how precisely and accurately that amount is
amenable to being measured. Therefore, reducing the
quantity ‘of holdup directly decreases the uncertainty
onmbuted toa physxcal inventory.

reduction in the quantity of holdup material
hat “must be recovered followmg the three stages of
;and - cleanout of process
quipment decreases the quanmy of SNM susceptible to
diversion during sampling, identification, and subsequent
eparation .or . recycle of this material as may be
necessary to complete a physical inventory. A reduction

3
hq;ﬁ i

Tiyroce"sses Hipermitfaccumulation’y of;

oples of publithed guides mey be cbtsined by requert indicsting the divisions
desired 10 the US. Atomic Emrgy Commission, Washingion, DLC. 20545,
Attention: Dirscior of Regulstory Standerds. Comments snd suggestions tor
improvements in thess guides are sncoursged snd lhould bo sant 1o the Secretary
of the Commission, US, Atomic Energy C. " gton, D.C, 20545,
Anemnon Chief, Puhlle Procesdings Statf.

REsnTl
Regutatory quldu are ‘ly ond 'mel
methods lcapublo to the AEC Rowlamrv staff of implementing specific parts of
the -Commission’s regulations, . to delinsate techniques used by the staff in’,
evaluating specific problems or postulated accidents, or to provide quidance 10 -
} sppiicants. Regulatory Guides ars not substitutes {or regulstions and complisace -

with them is not raguired. Methods and solutioms diffsrent {from those set out in . Tht ouiﬂu e ssued in the (ollanlng ten broed divisions:

the guides will be accopiable if they provide » besis for the findings requisite to

t it or i by the Commission, . Power Ruactony 8. Products
"'.', usnce @ mmlnulnu ° nporml o.r 2. Resasrch and Tost ﬂucton 7. Trarsportation
> 3. Fuels and Materials Facilities 8. Occupstionsl! Health
4. Environmental and Siting 8. Antitr it Review

S, Materisis and Piant Protection 10, Geners!




in holdup also can enhance process operations by For certain processes, however, batch drymg is
decreasing  the extent and time of unit process advantageous, With individual batches it is possible to
interruptions for material accountabmty ‘For examplc, :maintain batch identity. However, batch driers require
foraprocess amenable to dynamic inventory techniques,”i:more 'physical handling of material than continuous
credxbxhty insuch®a technique ‘may be. increased by z:f: drers, may be difficult to automate, and may necessxtate
reducing the- demmental effects of resndual holdup on ‘additional equipment cleanout between batches.

P s «mg . i

For directly heated fluid-bed driers and spray driers,
there is a tendency -for dry product to adhere to the
walls and bottom of the drier, particularly if the product
s very: fine, Internal mechanical scrapers constitute an
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waddresse’ b sed to carry away the vapor from the drying sofid.

nless ‘the . exit velocity - of this vapor is low, some

., in .ducts.*Also, : for indirectly heated continuous screw
& 'conveyor driers, as the feed drys to an adhesive paste it
has 2 tendency to cake and choke off the flow or to spill
iout of the drier. ‘Furthermore, the screw conveyor is
dxfﬁcult to clean and tends to bea mgmﬁcant source of

sed fot *drying -Or,
ubstantxal quantxty

“zones. An intermediate paste havmg a high butk densnty
d viscosity has a tendency to adhere to most materials.
hich it contacts such as flight carriage surfaces. Such’
urfaces contnbute to holdup by xmpedmg matenal flow.

abnca-tl'on. The holdup problems assocxated with each'%

,'arc pecuhar to ‘the- state of the matenal being’ processedﬁ o

gh' porosity. Consequently, they may be a sxgmﬁcant
"source of mateml holdup.

3 Conunuou's driers with open stabc beds such as pans,
iz ",‘b_oats‘ for trays do not contribute s1gmﬁcantly to holdup

"“’i murﬂess they are’ acc1dentally trpped or the contents are .
- 1\ Bt

- holdup . in . fluidized beds
- commonly ..depends .upon the -size and growth of
particles throughout the svstem. Beginning with the




input, screw conveyors, pneumatic carriers, dip pipes, connecting lines is sensitive to process variables such as
. scal legs, injectors, or other means are used to introduce temperature, Severe operating conditions such as
solids into the reactor proper. Difficulties with holdup ‘temperature excursions are particularly conducive to
:arise “and :special  techniques become -necessary when :severe segregation and packing of SNM against the base
solids “are not free flowing, such as filtered precipitates -and interior walls.. The existence of holdup may
‘and other most solids. Since it is difficult by means of a compound an excursion by its sudden release to the
S SCTEW . conveyor to feed wet material to a reactor, it may: vidized . bed for reaction, which induces further
; _ibe necessary to assist handling by wetting the material to‘ '
#ayslurry ; consistency « before :feeding.<If . slurry,
onsistency.:-‘s,;.is iundesirable :for .the’ ‘material, the solid

¢ "=thereby
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hrough 2 bottom outlet valve or by a screw conveyor.
‘However, : depending upon the characteristics of the

‘agglomerating*and “fusing ‘together mstead of breaking particulate matter, solids may adhere to the walls or the

P apart)y Agglomerates iwhich" are :much ‘larger :than"the.
; _ongmal particle size subsequently tend to segregate out
; of ._the bed. rAfter a penod of time, the ﬂurdtzed bed may

: flapper-type check valve to restrict gas flow through the

r:&{‘,
- exit, and (3) a seal leg with a solids flow control vaive to

tommng gas The hqund mput system consists of 1 i

Lol

(2) ‘2 liquid : chemical*“ﬂ?'

gi’tfobstructmn and accumulation as 2 result of inadequate
i desrgn may result in large quantmes of holdup matcnal

ed reactor through a variety of components which are - -
ources -of holdup. These include cyclones for dust
removal, carbon or sintered metal filters, and cold traps.
ith;normal : operatron.. =« Holdup in these devices occurs to such an extent that it
g: bottom of the ﬂmdzzed i .e;is necessary to recover- the solids whxch are carried by

oy gases leavmg the ﬂ\ndrzed bed o

il

ﬂuxdrzatron and’ may ‘cause locahzed hot spots. Also, the
product overﬂow tube: may become blocked. ,Typlcal

% One 'of the advantages of utrhzmg a ﬂundnzed bed is
ts favorable heat transfer performance. Unfortunately
from . the - viewpoint of minimizing holdup, heat
exchanger tubes manifolded at the bottom and top or
bayonets intemnal to the reactor are sometimes used.
Such -use should be avoided where possible since it
aggravates the problems of holdup and cleanout

the : Bl
pra nozzle operatxon, generally poor ﬂurdxzatxon, and !

‘multiple f:contacting 'tage Unfortunately, multiple idus:
compartments ‘a8’ 'well .-as the senes conﬁguranon provrde oo

: agglomeranon may, occur because of pamcle fusron or
27 poor dispersion of adhesive feed sohds

B In"contrast. to_ particle ‘growth,’ ‘sm reduction in
flurdxzed“beds contnbutes ‘to" the generatxon and

dependent on’ th I peratmg range -of process variable
Buildup “of - fine . may ‘cause ;bridging of solids in’the
reactor structure. In, addrtron, deposrtron_of substa.nces reactor. Exceptionally fine pamcles may necessitate an

offgas cleanup system on-line rather than a complete




shutdown periodically. An alternative is to use an walls, covers, or other means of containment to prevent
internal fines filter, : spilling or release of the contents during operation,
: ansi Koo The - feed . material is properly prepared to
minimize ‘the ‘potential for holdup formation within a
7 fluidized ;' bed. s ‘sizing. - operations :prior to
“keiintroduction of particles are evaluated.’ :
st The influence of operating variables such as gas
“flow rate . and . temperature : is evaluated to reduce
;;« undesirable ‘formation of holdup such as caking which
; may be induced by operatmg in an undesirable range of

‘dry rying®or ﬂuxdxzed bed opcrahens shouid ixiciude;’env' i;indi dual itrays eannot be tlppcd or ride over one
ithe +of ‘% .,.another.» For. examplc, for “walking-beam”.. drives,

col sxde tion. include the f 11 w;_xr_lg”
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S dad Sensmg dev:oes :such "as . thcnnocoupies are
eguiantles_ that could“emrap & installed in 2 manner that minimizes the amount of sohd '
ik L E LR ﬂé matenal that can be retained by sensing devices. 3

grdund ﬂush with iriner surfaces. S i
Th V'mtemai angies and_'cb ers,

beds ‘and .potential for SNM retention on horizontal
elements and protection tubes, installation of internal -

mum radms """for exampie, one'fourth mch._} A eiements'“ are positioned, for example vertical, to reduce -

. f(-} L
expanded bed is adequate to reduce particle entrainment -

Filters'and/or cyclones are pravided above the - :
ded bed io separate’ elutriated particulates, fines, - -

m@e

I;

reﬂ eqmpped with an automatic cychc blowback feature, - '
oran extemal bin i is designed to accumulate solids.

w}uch contn’butes to holdup in /the ..offgas recovery " -




of the i fluidized {be
Xternal impact
n of SNM, 5}

rsurfaces, for:
d cooling aré e
tructure, ‘An al

r preyg' 1t"packing
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“provided . with access ports,
or - removable - sides for visyal

surfaces, AT
Access ports or removable panels are provided
aning internal surfaces by appropriate methods
' hing, ‘vacuuming, washing, scraping, or
rinsing to remove, dislodge, or dissolve SNM particles, '
¢. ' Equipment is  ‘provided "with =fittings for
connections for washdown and rinsing with liquids that
will remove, dislndge, or dissolve all particulate process
i densed vapors that may
the equipment has been

g and collecting
r dissolved, . .

i surfaces ; such ; as
£ % downcomers;;
2 segmentation; deflection “baffles - for
‘baffles for partition cessible for cleanout, : -
echanical equipment

crusted, which may hinder the discharge of
d material during equipment draindown and -




