NRC INSPECTION MANUAL DI

| NSPECTI ON PROCEDURE 85207

MEASUREMENT SYSTEMS

PROGRAM APPLI CABI LI TY: 2681

85207-01 | NSPECTI ON OBJECTI VE

Verify that the licensee has established, maintained and is
following a systemfor nmeasuring the quantities of SNMreceived,
produced, transferred between MBAs/I|CAs, inventoried, shipped,
di scarded, or otherw se renoved fromi nventory whichis sufficient
to substantiate the quantities of el enent and i sot ope assigned to
material in its possession.

85207-02 | NSPECTI ON REQUI REMENTS

The licensee's system for neasuring SNM nust comply with all
appl i cabl e NRC regul ati ons and | i cense conditi ons. The FNMC Pl an
shoul d provi de a general description of those neasurenent net hods
contained in the system By inspection detern ne whether:

02.01 Witten procedures sufficient to account for all SNM
possessed by the |l i censee are establ i shed, mai ntai ned and fol | owed
relative to perform ng nmeasurenents, taking sanples, calibrating
measur enent systens, and t he preparation/acqui sition, mai ntenance,
storage and use of reference standards. [70.51(c), (f)(4)(iv);

70.57(b)(5) (i), (ii)]

02.02 Procedures and performance criteria for training,

qual i fying, and periodically requalifying personnel who perform
sanpl i ng and nmeasur enent s provi de adequat e assurance t hat neasur e-

ments and sanpling are routinely being performed correctly.

[ 70.51(c), 70.57(b)(7)]

02. 03 Systens exi st for the sanpling and anal ysi s of all forns
of SNMpossessed by the |i censee such that the quantities of el ement
and isotope assigned to itenms/materials received, produced,
transferred between MBAs/ | CAs, inventoried, shipped, discarded, or
ot herwi se renoved frominventory are based on valid nmeasurenents.

[70.51(f) (1) (i), (2)(iii), (3)(i), (3)(ii); 70.58(e)]

02. 04 St andar ds ar e used on an ongoi ng basis for the calibration
and control of nmeasurenment systens. Calibrations are repeated
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whenever a significant change occurs in the system or tests of
programdat aindi cate the need for recalibration. Calibrations are
based on reference standards. [70.57(b)(8)(i)]
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02. 05 Process and engi neering tests have been performed to
establish or verify the applicability of existing procedures for the
m xi ng and sanpling of SNM and for maintaining sanple integrity
during transport and storage. [70.57(b)(4)]

02. 06 Engi neering anal yses and eval uati ons have been made to
assure the adequacy of each neasurenment systemw th respect to
process fl ows, sanpli ng and nmeasur enent poi nts, and nom nal materi al
conpositions. Such anal yses and eval uati ons are repeat ed whenever
a significant change is nade in a system [70.57(b)(6)]

02. 07 Measurements of SNM perfornmed for the |icensee by
contractor | aboratories conformwth all of the aforenentioned
requi rements. [70.57(b)(3)]

02. 08 An eval uati on of data collected for testing the perfor-
mance of nmeasurenent systens used for accountability purposes at
Goup | facilities confirnms that the results of such systens are
accept abl e.

85207-03 | NSPECTI ON GUI DANCE

03. 01 Regul ations. 70.51(c); 70.51(f)(1)(i), (2)(iii), (3)((i

)
(3)(ii), (4)(iv); 70.57(b)(3), (4), (5(i), (5(ii), (6), (7),
(8)(i); 70.58(e).

03.02 Requl at ory Gui des and Reports

a. Requl at ory Gui des

5.9 - Ge(Li) Spectroscopy Measurenment Systens (5/74)

.11 - NDA of SNM Scrap and Waste (4/84)

.21 - U-235 Enrichment Assay Using NDA (12/83)

.23 - In Situ Assay of Pu Residual Hol dup (2/84)

.34 - NDA for Pu in Scrap Using Spontaneous Fission (5/84)
.37 - In Situ Assay of U Residual Hol dup (8/74)

.38 - Assay of HEU Fuel Plates Using NDA (9/74)

.48 - Mass Measurenment of Liquids (2/75)

.53 - Qualification and Calibration of NDA (2/84)

.58 - Traceability for SNM Measurenments (2/80)

oo oioro1 o101 01

b. NUREG Reports

75/ 010 - Accountability of UG, (6/75)

0256 - Accountability of M xed Oxide (5/77)

CR- 0087 - Sanpling Considerations - SNM Measurenments (5/78)
CR- 0139 - Worki ng Standards Preparation: M xed Oxi de (5/78)
CR- 0289 - Measurenents and Standards (9/78)

CR- 0515 - Accountability of Reprocessing Solutions (12/78)
CR- 0533 - Measurenents and Standards (10/78)

CR- 0591 - Containers for SNM Measurenents (2/79)

CR- 0773 - Training/Qualifying Measurenment Personnel (11/80)
CR- 1446 - Preparation of Working Standards: UG, (5/80)

CR- 1847 - Containers for SNM Measurenents (11/80)

CR- 0602 - Active NDA of Nuclear Materials (1/81)

CR- 2078 - Measurenent Met hods Handbook (9/83)
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CR- 3522 - Reference Materials for NDA (10/83)
CR- 3584 - Commonl y Used Nucl ear Material Measurenents (1/84)

C. O her

TI D-7029 - Measurenment Methods for Pu and U (1972)
NBS Publication 582 - Measurenment Technol ogy (6/80)

03.03 Criteria. Theresponsibility for preparing and updati ng
measur enent and trai ni ng procedures shoul d be assi gned t o personnel
who are qual ifiedtowite such procedures. All initial procedures

and subsequent nodi ficati ons shoul d be approved by t he account abi | -
ity coordinator or his designated alternate prior to being
i npl enent ed. The inspector should review and analyze these
procedur es/ nodi fi cations for anbi guity, unnecessary conpl exity, or
i nconsi stency with generally accepted neasurenment and training
techniques. |f apparent deficiencies are found, they should be
di scussed wi t h appropri at e managenent and personnel until concerns
are satisfactorily resol ved.

Measur ement st andards shoul d be st ored under control |l ed condi tions
whi ch ensure the continued validity of the standards' assigned
val ues. The assi gned val ues of these standards shoul d be traceabl e
t hr ough an unbr oken chai n of conparisons to a nati onal system of
measur enent s and st andards or to a physical constant. This requires
that all instrunents (including volunetric glassware, thernoneters,
etc.) used in preparing standards be properly calibrated and t hat
docunment ati on of traceability be avail able for all such standards.
Recertification of the assi gned val ues of standards shoul d be done
in accordance with conm tnments contained in the FNMC Pl an. When
possi bl e, standards used for calibration and control shoul d al so be
representative of materi al s bei ng neasured. That i s, each standard
shoul d have a matri x and SNM concentration resenbling that of the
mat eri al bei ng processed. However, since this is not always
practical, the use of nonrepresentative standards may be perm ssi bl e
if it isadequately justifiedinthe FNMCPIan or ot her appropriate
docunent ati on.

Measurement systens should be calibrated in accordance with
comm tments containedinthe FNMC Pl an. These conm t nents shoul d
clearly state the criteria to be used for performng the initial
calibration of a system and for determning the need for
recal i bration. The calibrated range nust span the antici pat ed range
of process material values. Any results outside of the range of
calibration should not be allowed for material control and
accounting purposes (this range includes the uncertainty associ ated
with the standard used for calibration).

| n general, process and engi neeringtests toverify the applicabil -
ity of mxing and sanpling procedures need not be perforned for:

a. UF,.
b. Any material that utilizes a standard sanpling techni que as

recomended by an ASTMgui de, ANSI st andard, Regul atory Gui de,
etc., provided the sanpling device is asinple mnual device
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and hi storical data exists which denonstrates that the node
in which it is being used produces an unbi ased sanpl e.

c. Any material which contributes | ess than 10 granms of U- 235,
U-233, or Pu to the material bal ance.

Contract or measurenment prograns shoul d be checked f or conf ormance
with applicable NRC requirements by analyzing the results of the
i censee' s annual reviews and audits of its contractor | aboratory.
An occasi onal visit by inspectors to contractor | abs (perhaps every
two to three years) mi ght al so be enpl oyed as an overcheck of the
effectiveness and conpliance of these | abs.

As part of the inspection effort for Goup | fuel facilities, the
adequacy of the |licensee' s nmeasurenent programnmnust be i ndependent|y
verified. Although nost of theeffort inthis area should focus on
measur enent systens that either contribute significantly to the
l[imt of error for the plant materi al bal ance or neasure i n excess
of 25 percent of the SNMneasured duri ng aninventory period (i.e.,
the key measurenment systens), each neasurement system used for
accountability purposes, irrespective of whether or not it is
considered to be a key system nust be evaluated in some nmanner.
Key nmeasur enent systens woul d usual | y warrant a conpr ehensi ve revi ew
of systemdata as wel | as an eval uati on usi ng i ndependent sanpling
and anal ysis. On the other hand, non-key neasurenment systens may
only need a sinple review of data generated by the system
Nevert hel ess, if the throughput of materi al neasured by a non-key
systemwere to significantly increase, its non-key status woul d need
to be carefully reexam ned.

Mat eri al s measur ed by key neasurenent systens shall be i ndependently
sanpl ed and anal yzed to determ ne the acceptability of these systens
(Note: UFs would normally be excluded fromthe requirenment for

i ndependent sanpling). The number of sanples needed for such
systems shal | be determ ned by using a 90 percent false alarmrate
coupled with the degree of variation (i.e., the magnitude of

al | owabl e devi ati on) deemed appropriate by the inspector. Using
t hi s approach, the i nspector shoul d be abl e to sel ect a sanpl e si ze
that i s |arge enough to support a neani ngful conparative stati sti cal
anal ysi s wi t hout placing an undue burden upon the |licensee. The
statistical nethods used to evaluate the resultant data shal

i nclude, as appropriate, tests of individual and cunulative
di fferences, tests of neans, and tests of variance. Theresults of
all such anal yses shall be discussed with the |icensee during a
subsequent i nspection and t horoughly docunmented i n an i nspection
report. If the results obtained are i nconclusive, the eval uation
coul d be conti nued by either perform ng sone addi ti onal sanpling and
anal ysis (e.g., split sanples) or by having the |icensee anal yze
i ndependently certified standards brought in by the inspector.
However, once an inspector verifies that a measurenent problem
exists, the licensee shall be required to perform any nore
conpr ehensi ve anal yses deened necessary by the i nspector toisolate
the specific source of the problem

END
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