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EVA LUn , SON OF SHIPPER RECEIVER DIFFERENCES
IN THE TPANSFER OF

SPECIAL NUCLEAR MATERIALS

A. INTRODUCTION receiver difference generally occurs because of errors
mtroduced by samphng bulk matenals end measunry

Pau;orh N) of proposed s 70 5 % of 10( FR Part 1 weights or volumes and SNM concentrations Additio
i % FR W') would requ ue terten All hcensees ally, a shipper-recener difference could be the result of a
authorved to poscess special nudear matena! ro estah- d: version, thef t. unmeasured loss of SNM. or - orJn.
hsh mxntam, and h liow procedures for reuew mg and mistake.
esaluatma shipper-recener differences This e2ide anti-
fics concepts. pnnciples, and mn%ds that are accept- The identification and evaluation oi shipper-resener
able to the Regulatory staff ..a determmmg sigmficaat differences is one of the means of detectmg dneruon.
shipper-recener dif f erences thef t, loss. or misstatements of the amount of SNM

tramterrei Additionally, such ev aluation and sum
B. DISCUSSION pent resolution wCl tend to hnut the amount N

matcnal unaccounted for iMF) transfened trom *c
Stattstical controls are rr quired as an integral part of laaht) i i another,

specia! nuclear matenals control and accountmg sy ,tems

9 to assure that hsensees of fuel processmg and fuel
fabncati'n facthfies effntnely account for the pecial Sub x mmittec N t S-3 of the Amencan Natmna
nuclear matenal they possess and identify losst when S t and <rd3 Institute ( ANSI) Stand ,rds Commmer NIS

they occut An important statistical md;cator of centrn Methods of Nudear Matenab Contrel. has deseb> ped a
is an observed shipper-recener differente, whici results standard that provides cencepts and pn. up es f or tbl

from companng two mdependen'. determansions ( f s'att tical evaluation of shipper-treener dalferenas m
transferred matenal. A shippar-receiver differeace is tie the transfer of special nudear mitenals Ths standard

d:fference between the amount statec' by the ,bipper a, to be designated ANSI NI 5.17. " Concepts and Pnnciples
havmg been shipped and the amount stat-d by tne for the Stat:stica1 Evaluatioa of Shipper-Rete!ver Dif f er
receiver as having been received. erces in the Transfer of Spcial Nuclear MatenalC has

been restewed by Subcommittee N154
Easential to a :omprehenstve evaluaton r f the sipifi-

cance of this mdicator are statistical tect niques usmg This standard referente< the st.mdad ANSI N! < 'o
associated hmit'. c f enor for testmg whe!ber detected " Limit of Error Conters and Pnnaples cf Cakubin r-
differences may he attributab:e to measuerrsent enor. in Nuclear Materials Control.' which defines hmit of
The pow ?r or duemibihty of such sigaificance tests error as twice the standard devution of the estimates

a depends on the quahty and amount ol' da a esalued Tlus n not always consistent with 10 FF R P.c' T a?
e Re gula t ors Guide 5 3. "Sta nstic al TenNnobe m
C The shippr and rn e n e r of transferrad matena, Notation for Nude ar Mate n als Ma m mem wlul

5h old 'T.ahe 'ndependent H easuremeats to .!etermme detine amii of ern.r as the un<eriam:y t omr' ment w
,

the amoLnt of SNM in 1 shipment. A none'o shipper- in constructmg a W confidente mt !
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C. REGULATORY POSITION c Repbcate we:ghmg data.

The re commen dator.: contamed in the preposed d. Samphng scheme used and repNare samphng
infermition,ANSI Standard N15.17, " Concepts and Panarles for

the Staustica! Evaluauon of Shipper Receiver Differ-
Repheste ana]> s:s dataeences in the Transfer of Specid Nuclear Matena's,-

Draft 5, dated Apnl 10, 1974,1 are generally accepteble
to the Regdatory staff for use m nudeu matena} f. NJmber of samp'es and elemental analy ses gomg

into esch aserage va'ue reported,control and accounting procedures, except th at in
ecuan 4n of the standard the variances used in the
es aJ ua uon cf shipper receiver differences should be g. Samping errors and basis for the error estimates,

c,nsidered as deOned m Regulatory Guide 5.lR,"1.imit h. Random and systematic errors f or the elemental
of Error Con t e p t s an d PnncT es of C=.iculation ini

anal)ses and basis for the error estimates,
Nuclear Matenals Control," which proudes two c!anfica-
tmns wuh ,egard to ANSI Standard N15.16-1974 haung

Samphng scheme fer isotopic analy ses,t.the same t;tlei

n topic anahses per lot, ander o
la 2 M" 'he followin g should be done

k Random and systematic errors of the isotopic
l $h)ppeHetener dif ferences should be reuewed and analyses and basis for the error estimates
eva!uated on an indnijual contamer, matena! batch, anJ
shipme n t baus and on a transfer senes of hke type 3 in regard to pnncipt 4J of the standard, the
nut e n al Appropnate investigatne and corrective action receiver's rneasurement.s. mcluding samphng, should be
should be taken to reconcile shipper recener d2fferences made independent of the shippet's.
that are stanstical!) umficant at the 957 confidence
I" # L 4 in regard te pnnciples 4.2 and 4 4 of the standard,

the prwedure for evaluating shipper and receiver data
2 A startstwally agmficant shipper receiver difference should provide the capabihty to locah/e any detected

daersion to specific transfer matenal batches and eitherw ur an ts invesuptton to decide whether corrective
actwn, e g , reconethation, is necessary or, more impor- to a specific container or a specific group of containers.
t an t, whether dnenion or theft has occurre d The
following measurem nt information should be asallable 5. Paragraphs 1.1 and 1.2 of the standard purposely
in order to peitorm an adeauate investigauon: hmit the scope of the standard The detecton of missing

matenal and, in turn, the uncovenng of diversion or
theft should be timely. Receipts should be pie ce-

a. Number of measurements of weight for each lot counted and item 4Jentified for cc;npanson atth the
and tontamer

shipment bill ofladmg as soon as possible, but in no case
later than 24 hours after receipt. Also within 24 hours,

b Random and systematic errors ior weightngs and the integnty of tamper-safing devices should be venfied,
basis for the error estimates. and receipts should be me.sured by weightng and, to the

extent practical, by nondestructive analysis (NDA) for
companson with shipper's values More accurate and
precise measurements for completing AEC Form 741

la es rna, be ottuned fror, the Inmtute of Nucleu Materuh
and for further data evaluation should be made as somn
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