NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 85404

PHYSI CAL | NVENTORY

PROGRAM APPLI CABI LI TY: 2683

85404-01 | NSPECTI ON OBJECTI VES

The obj ectives of thisinspectionprocedure areto verify that an
i nventory programexi sts and ensures the foll owi ng capabilities:

01.01 Aphysical inventoryis perforned at | east every 12 nont hs
(no nore than 370 cal endar days between any two consecutive
physi cal inventories).

01.02 The book inventory is reconciled and adjusted to the
results of the physical inventory, and any i nventory difference
IDthat isrejected by a statistical test (which has a 90 percent
power of detecting al oss, over the past 12 nont hs, of a quantity
of U-235 established by the NRC on a site-specific basis) is
resol ved or reported (if unable to resolve) within 60 days after
the start of each physical inventory.

85404-02 I NSPECTI ON REQUI REMENTS

The i nspect or shoul d ensure that the |licensee has i npl enment ed an
i nventory program that i nventories are bei ng conducted, and t hat

t he book inventory is reconciled to reflect the results of the
physi cal inventory. The inspector should review the foll ow ng:

02.01 Procedures for preparing the licensee facility for the
physi cal inventory.

02.02 Procedures for conducting physical inventories.

02.03 Procedures and cal culations for determ nation of the
standard error of theinventory difference (SEID), procedures for
and reports fromreconciliationof IDs, andinvestigative reports
associ ated with excessive |Ds.
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02. 04 Physical inventory lists and materi al bal ance reports.
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85404- 03 I NSPECTI ON GUI DANCE

Gener al Gui dance

CRI TERI A

The inventory program and its procedures nust be effectively
i mpl ement ed. Physical inventories should be conducted at | east
every 370 days and al so neet any frequency constraints stated in
the li censee's fundanmental nucl ear material control (FNMC) pl an.
These inventories should confirmthe quantity and | ocation of
speci al nuclear material (SNM inthelicensee' s possession. The
book i nventory shoul d be reconcil ed and adjusted to the results
of the physical inventory. Each IDresult should be reported to
NRC within 60 days after the start of the physical inventory
[ pursuant to 10 CFR 74.17(a)].

Prei nspection Activities

To prepare for the inspection, the inspector shoul d:

a. Revi ew t hose portions of the FNMC plan and the license
conditions pertainingtothe plannedinspectionactivities.

b. Revi ew t he previous two material control and accounti ng
(MC&A) inspection reports for the site.

C. Revi ew any unresol ved or foll owup itenms fromthe previous
i nspections to be addressed during the current i nspecti on.

d. Review the content of any comunications (including
i nformation notices and bulletins) to the |icensee that
were issued since the |ast inspection.

Post - | nspection Activities

| nspection foll ow-up activities and i nspectionreport generation
are to be perfornmed as descri bed el sewhere in theNRC I nspection
Manual .

Speci fi c Gui dance

Physical Inventory Plans and Procedures

03.01 The i nspector should verify that procedures for conducti ng
physi cal inventories ensure appropriate assignnent of
responsi bility and provi de adequat e gui dance for i nvent oryi ng SNM
incontainers and i n-process equi pnent. The pl an and procedures
shoul d contain definitive statenents that specific inventory
instructions will be prepared and issued in advance of each
physi cal inventory.
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The responsi bility for planning, organi zing, and conducti ng t he
physi cal inventories should be assigned to one primary nmanager
and an alternate who are famliar with overall operation of the
facility. The i nventory of each pl ant area shoul d be assigned to
i ndividuals who are famliar with but who have no direct
responsibility for the materi al and operati ons conducted i n that
area. As a general rule, inventories shoul d be conduct ed by t eans
consi sting of at | east two peopl e. These peopl e should report to
the inventory manager while the inventory is being conducted.

The inspector should verify the foll ow ng:

a. The pl an for conducting, verifying, and reconciling nucl ear
material inventories is docunented and i npl enent ed.

b. Procedures that define responsibilities and specify
criteria for conducting physical inventories, including
frequency and reconciliationactivities, are docunent ed and
i mpl enent ed.

C. The account structure is able to localize IDs and to
provi de a system of checks and bal ances in verifying the
accuracy of the data.

d. The number of internal control areas is sufficient to
identify and localize IDs and their causes.

e. Procedures ensure that all SNMis inventori ed.

f. Procedures for determ ning the SNMcont ent of environnenta

wastes (e.g., stack effluents and | i qui d waste streans) are
docunent ed and i npl enent ed.

| nventory Preparations

The i nspector should verify that preinventory preparations will
ensure an accurate determ nation of material in inventory and
will mnimze the SEID. For those itens or processes for which
the SNM inventory is difficult to nmeasure or quantify, the
inventory of theitens or the processes shoul d be reduced to t he
maxi mumextent practical (e.g., by drai ndown or cl eanout) before
t he i nventory begi ns. The procedures shoul d ensure that i nventory
cut of f procedures, tag procedures, and post-inventory i nspecti oms
equal |y effective neasures—are used to ensure that all materi al
guantities will be accounted for and not counted nore t han once.
Sufficient informati on should be provided in the procedures to
showthat the i nventory process i s organi zed and coor di nat ed. The
details of the plan and procedures should ensure the use of
uni formand consi stent practices for checking and recordi ng the
SNM st at us.

Before the inventory, the personw th overall physical inventory
responsibility should performa prelimnary inspection of the
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pl ant areas to be inventoried, reviewthe inventory procedures
and i nstructions with key i ndivi duals, and supervi se any needed
addi tional training of inventory personnel. The inspection of
pl ant areas should focus on ensuring that material is measured
and properly tanper-safed, packaged, |abeled, stored, or
ot herwi se prepared for inventory, and that process equi pnent is
dealt with accordingtothose witten procedures and instructions
t hat have been establi shed.

The inspector should verify the foll ow ng:

a. The procedur es and net hodol ogi es associ ated with perform ng
physi cal inventories are documented and i npl enent ed.

b. Cutoff tinmes for i nternal and external transfers of SNMar e
speci fi ed.

cC. Cutoff tinmes for the term nation of processi ng operations
are specified.

Perform ng an I nventory

03. 02 The i nspector should reviewthe physical i nventory records
and the i nventory schedul e to determ ne whet her inventories are
conducted at the frequency required in the FNMC pl an. The
i nventory shoul d act as a check on the book i nventory and on t he
effectiveness of the itemcontrol program and it shoul d enabl e
the licensee to adjust the accounts to accurately reflect the
status of the SNM and process inventories within the facility.

The inspector should observe the physical inventory taking to
det er mi ne whet her t he physi cal i nventory procedures provide for
verifying the location andidentity of all quantities of SNMand
enabl e the li censee to adj ust the accounts to accurately refl ect
the status of the SNMinventory at the facility.

Al'l itenms recorded during the physical inventory should have a
listed SNM quantity (both elenment and isotope) based on
measurenent. Itens that were not previously nmeasured shoul d be
measured during the inventory taking process. Previ ously
nmeasured itens should be evaluated to confirmthe validity of
their previously determ ned neasured val ues.

Items sealed with a tanper-indicating device (TID) should be
exam ned to ensure theintegrity of the container and of the TID.
Previ ousl y measur ed but unencapsul at ed and unseal ed i tenms shoul d
undergo renmeasurenent to validate the previous bulk or
nondestructi ve assay (NDA) neasurenents of the itens, either on
a 100 percent basis or on the basis of a statistical sanpling
pl an. If a statistical sanpling plan is used to reneasure
random y sel ected itens, the nunmber of itens renmeasured nust be
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sufficient so that there wll be at least a 90 percent
probability of selecting and detecting at | east one defective
i tem whenever an actual loss or theft of a detection quantity
(fromt he book i nventory quantity) has occurred. |f arenmeasured
i temwer e previously neasured by wei ghi ng, sanpling, and chem cal
anal ysis, theitemnust be rewei ghed; if the contents of theitem
wer e previously established by NDA, the itemnust be reneasured
by NDA.

The i nspector should verify the foll ow ng:

a. All material flows to and fromthe materi al bal ance area
(MBA) are docunent ed.

b. Physi cal inventories are based on neasured val ues.
C. The integrity of inventory itens is verified.

d. Direct or indirect SNMinventory nmeasurenents are made of
mat eri al contained or held up in the process system

e. SNMphysical inventories are conducted at | east every 370
cal endar days.

Establishing Control Limts

03. 03 The i nspector should verify the proper cal cul ati on of the
SEIDand of the IDcontrol limts. Current inventory period data
shoul d be used for the estimation of the SEID. If for a given
measurenent system insufficient control data were generated
during the current period (because of |imted use of the
measur enent systenm), data generated in immedi ately preceding
mat eri al bal ance peri ods may be conbi ned with current data when
it can be denmonstrated that the data are from the sane
di stribution. The combi ned data are then used to establish the
current period SNMvari ance for that system The i nspector should
conpare the total MC&A nmeasurenment uncertainty (at tw ce the
standard error |l evel) for theinventory periodto 0.25 percent of
the active inventory to determ ne whet her t he neasurenent systens
have been sufficiently controll ed. Procedures for establishing
control limts should be docunented and contain a detailed
description of the methodology for determning ID threshold
val ues. The statistical nethods used to evaluate the inventory
data shall include, as appropriate, tests of individual and
cunul ative differences, tests of randommess, and tests of
distribution. Control Ilimts should be recalculated at a
predeterm ned frequency and nodified if required. Wen an ID
exceeds established control limts, an investigation should be
conducted to determ ne the reason for the out-of-limt conditions
and any deficiencies corrected.

The | D and SEI D shoul d be exam ned by the i nspector to detern ne
whet her the estimtes are traceable to the accounting and
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measur enent control programrecords and whet her the estimates are
generated as approved in the FNMC plan. The nmethod used for
estimating the SEID for the typical material bal ance nust neet
several requirenents:

a. All reasonabl e and probabl e sources of measurenent error
for the key neasurenent systens affecting | Ds are i ncl uded.

b. The sel ection of the key measurenments whose vari ances are
to be included in calculating the standard error is
justifiedby an anal ysis of the rel ative magni tudes of the
vari ance conmponents of a typical I Dand their conparative
effect on the SEID.

c. Any neasurenent error standard deviations not actually
det ermi ned by t he measurenent control programare shownto
be reasonabl e ei t her by conpari son wi t h published st at e- of -
t he-art nmeasurenment performance in simlar applications or
wi th avail abl e records of past performance data fromthe
licensee facility.

d. The cal cul ati on of the SEIDis perfornedin accordancewth
a recogni zed error propagation nethod.

The i nspector should verify the foll ow ng:
a. Procedures for establishingIDcontrol limts and requiring

i nvestigations when those Ilimts are exceeded are
docunment ed and i npl enent ed.

b. Procedures for establishing I Dcontrol limts are based on
vari ance propagati on or other valid statistical techni ques.

C. | Ds exceeding control limts are eval uated and resol ved.

d. Statistically based I Dcontrol limts are conparedwi th the
hi storical IDdatato validate the conpl eteness of the data
I nputs.

| nventory Reconciliation

The i nspector should verify that after the inventory taking is
conpl eted, theinventory records are checked for correctness and
t he book records are reconcil ed and adjusted to the results of
the i nventory. The inspector should verify that the |icensee's
reconciliationincludes both the central accounting records and
t he subsidiary journals.

Bi as corrections should be applied to individual itens or the ID
in accordance with the |licensee's FNMC plan and applicable
critical MC&A procedures. The enphasi s of bias correction should
be to obtain an unbi ased val ue for the total plant ID quantity.
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Each bias correctionthat is greater thanits uncertainty at the
95 percent confidence |level should be considered to be
statistically significant. All affected itenms and associ at ed
records shoul d be correctedif the effect ontheindividual itens
is greater than the roundi ng error associ ated with the accounti ng
records. Bias correction need not be considered if the
measurenent system bias is |less than the uncertainty of the
control standard(s) for that neasurenent system Bi as
corrections applied to individual itens (as accounting | edger
entries) are not to be applied as a correction to the ID

VWhen applying a bias correction to ID, bias correction
information fromprior periods nust be mai ntai ned and accurately
tracked so that it can be correctly applied to SNMIi sted under
each terminthe plant I Dexpression (i.e., beginninginventory,
endi ng inventory, additions to inventory, and renovals from
i nventory).

The effect of prior period adjustnments should be taken into
account before the significance of the current period ID is
assessed. The appropriate procedure for dealing with these
di screpancies is, for the purposes of I D evaluation, to nodify
the ID quantity by adding or subtracting a quantity of SNM
equi val ent to t he adj ust nent bef ore assessing the significance of
the current period ID.

The i nspector should verify the foll ow ng:

a. Aphysical inventory reconciliationis conducted after each
inventory to ensure that SNM has been accounted for and
that the facility's record reflects the results of the
physi cal inventory.

b. Measur ed val ues for inventory purposes are determ ned in
time to provide for conmputation and reconciliation of
inventories and determ nation of |Ds, consistent with
establ i shed i nventory procedures.

c. Al adjustnents to the records are eval uat ed.

d. I nvent ory adj ust ments are supported by neasur ed val ues or
ot her technically defensible bases.

e. Aprogramfor statistical reviews of inventory adjustnments
I's docunment ed.

f. Theinvestigationandreportingof |Ds are consistent with
10 CFR 74. 17(a), the licensee's FNMC pl an, and appli cabl e
critical MC&A procedures.

Loss Detection and Reporting

85404 - 8 - | ssue Dat e: 10/ 23/ 96



The 1inspector should evaluate nonitoring and assessnent
activities for | oss detection el ements and their associ ated data
to determne the status of SNM inventories and to identify
abnormal situations. The false alarmrate and the resolution
ef ficiency shoul d be conpared with those for awell-runfacility.
Abnormal situations indicating theft, attenpted theft, or
unl awf ul di versi on of SNM shoul d have been reported to the NRC
Operations Center within 1 hour of discovery. The inspector
should determne that the |licensee can quickly generate an
inventory listing in response to an alarm situation.

The inspector should verify the foll ow ng:

a. Procedures for responding to abnormal conditions are
docunent ed and desi gnate who i s responsible for initiating
and executing response actions.

b. The status of SNMcan be established in response to al arm
situations.

C. Procedures for conducting special inventories are
docunent ed and i npl enent ed, when necessary.

d. Speci al inventory procedures address the circunstances
requiring a special inventory.

e. I ndi cators of m ssing SNMare responded to i n accordance
with docunented procedures.

Determ ning I nventory Accuracy and Adequacy

03.04 The inspector should exam ne a randomsanple of itens to
ensure the exi stence of an adequate audit trail and to ensure
t hat adj ustments to reconcil e the book i nventory to t he physi cal
inventory are performed in accordance with commonly accepted
accounting practices and that the adjustnments are traceabl e and
capabl e of being audited. A random sanple of items on the
i nventory should be selected by the inspector and found as a
check of the accuracy of the inventory.

The SNMquantity val ue on t he physi cal inventory listingfor each
conponent in the material balance should be based on
measurenents. The SNM content of groups of like items can be
determ ned by averaging typical contents as determ ned by
measurenents of representative itemsanples of that materi al at
the time of the inventory if the |licensee has denonstrated that
any addi ti onal uncertainty resulting fromthis averagi ng net hod
isincludedinthe SEIDestimator. Prior measurenent val ues may
be accepted for inventory provided they were determ ned by
measur enent systens subject tothelicensee's neasurenent control
program and t he contai ners were either i medi atel y tanper-safed
after the neasurenment or provided protection equivalent to
tanper-safing. For itens not protected by TIDs (or equival ent),

| ssue Dat e: 10/ 23/ 96 - 9 - 85404



the i tenms nust have their previous neasurenent val ues confirned
either onastatistical sanpling plan basis (i.e., by remeasuring
an ampl e nunmber of randomy selected itens), or a 100 percent
basis (i.e., all applicable itenms reneasured). Such
remeasur ement s need only i nvol ve a renmeasurenent for gross or net
wei ght provided a gross or net wei ght nmeasurenent were part of
t he original SNM determ nation.

The i nspect or shoul d revi ewthe records of tanper-safing devices
to verify that continuity of know edge has been nai nt ai ned for
each item If an itemhad a broken TID replaced, the i nspector
shoul d revi ewt he met hods used to protect the informati on on the
quantities of SNM contained in the item

The inspector should verify, by observation of the physical
i nventory taking, that the periodic physical inventories enable
the licensee to adj ust accounts to accurately reflect the status
of the SNM inventory within a facility. The inspector should
verify the foll ow ng:

a. Physi cal inventory records arereviewed to verify that all
SNM val ues are based on neasurenents.

b. Recor ds of tanper-safing devices or equi val ent controls are
reviewed to ensure that continuity of know edge has been
mai nt ai ned for each item
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