NUREG-0430
Vol. 8, No. 2

I.ICENSED FUEI. FACII.ITY STATUS REPORT

INVENTORY DIFFERENCE DATA
JULY 1987 - DECEMBER 1987

UIIY!D S"YIS mm IEGUUTORV COIU!SS'OI







NUREG-0430
Vol. 8, No. 2

LICENSED FUEL FACILITY STATUS REPORT

INVENTORY DIFFERENCE DATA
JULY 1987 . DECEMBER 1987

OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS
U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555






CONTENTS

Inventory Difference DatE ....cocvrersrrisnrnirsriirnnrrissitsninaes
Definitions OFf TEFMS . ..vivevvervrsssonsirrerssstrsssnssnsssssnssniny

'.N‘."“ 0' 1“'”‘“’ o"'m" .l.!l"’.'.‘.....ll..’lll"l.".l'






LICENSED FUEL FACILITY STATUS REPORT
INVENTORY DIFFERENCE DATA

Inventory Differerce Data

An inventory difference (1D), also referred to as material unaccounted for (MUF),
is the uifference between the guantity of special nuclear material (SNM) that a
licensee's accounting records show should be on hand and that which a licensee's
physical fnventory shows is actually on hand,

The 10 data presented are for active, licensed facilities that are authorized

L0 possess, in an unsealed form, at least one effective kilogram of SNM, The
U.5. Nuclear R.Yu!otory Commission (NRC) uses a graded approach in apply!
safeguards requirements for such licensees depending or the strategic signi-
ficance of the possessed SNM, Licensees possessing significant quantities of
high enriched uranium (WEU), plutonium, or uranium-233 are required to conduct
physical inventorie; every two months, Facilities pussessing one or more
effective kilograms of SNM of moderate strategic significance conduct inventories
every six months, while licensees whose holdings are restricted to SNM of low
strategic significance perform physical inventories every 12 months,

It is imsortant to understand the distinction between the low stretegic signifi-
cance of '+ enriched uranium (LEU) and the h1'hor strategic significance of MEU
ard pluconism, Most LEU is enriched to a level of 1 to 4 percent in the isotope
yrantum=235, At this level of envichment, the uranium is not capable of

sustaining the kind of nuclear reaction that takes place in a nuclear explosion,

NRC safeguards reauirements covering LEU are graded to reflect its lov strate-
gic significance. “hey include a formal structured system for material control
and accountine and basic industrial security measures. On the other hand,
because of tie higher strategic significance of MEU and plutonium, NRC requires
licensees to provide substantial physical protection of this material in addition
to contro)ling and accounting for it. Physical protection of this material
includes safeguards measures such as barriers, intrusion alarms, armed Quards,
and offsite police response capabilities, Internal systems to contro) move-
ment of WEU are also required,

1Ds arise when nuclear materials are processed, gort!cu\crly when chemical oper-
ations are involved, These differences can result from variations in measurd
and processing, measyrement fmaccuracy or imprecicion, unmeasured flows from t
process, unmeasured inventory, bookkeeping errors, loss or theft, Although

an 10 larger than its overall measurement uncertiinty may signal an abnormal
situation requiring determination of the cause, the fact that an D falls within
fts associated imit of error--even an 1D of 2ero--provides no automatic or con-
¢lusive proof that loss or theft of meterfal has not occurred. Therefore, NRU
relies on information provided not only by the material accounting s‘stqu but
also by the interna) comtre) system, the physical security system, NRC inspecs
tions and evaluations, and NRC and Yicensee investigations,



The concept of the limit of error of the inventory difference (LEID) {s a
method that licensees subject to 10 CFR 70.51 and NRC use to determins the
signifirance of the 10. LEID is a ~alculated estimate of the measurement

- uncertainty (at the 95% Confidence Level [C.L.]) that 1s associated with the

| plant's 1D, The 1D should be less than the LEID 19 out of 20 times, if the 10

results only from measurement uncertainty,

For 10 CFR §70,51 1icensees, an ID that exceeds its associated LEID may be an

* indication of processing problems, biased or otherwise inaccurate measurements,
bookkeeping errors, loss or theft of materia), NRC accordingly requires licensees
to take increasingly stronger investigative actions depending on how much the
inventory difference exceeds both LEID and minimum quantities specified in
10 CFR §74,13(b), (namely, 200 grams of plutonium, 300 grams of uranium-23¢
contained in HEU, or 9,000 grams of uranium-235 contained in LEU). !f the 1D
exceeds 1ts LEID, but does mot exceed the minimym quantities, no formal
investigation fs required. Mowever, the licensee it required to try to determine
why the D exceeded the LEID,

The concept of the standard error of inventory difference (SEID) is a method
that the NRC and licensees subject to either 10 CrR §74,31 or 10 CFR 474,59
use to determine the significance of an ID. For 10 CFR §74.31 licensees, SEID
15 2 calculated estimate of the total uncertainty (at the 67% C.L.) due to both
measurement and non-measurement contributors. Thus, for 10 CFR §74,31 licensees,
” 1D should be less than SEID two times out of three, or less than twice SEID 19
s times out of 20. For 10 CFR §74.59 licensees, SEID is the calculated estimate
| of the measurement uncertairty (at the 67% C.L.) that 15 associated with an 10,
| Hence, for 10 CFR §74.59 licensees, the ID should be less than SEID two times
| out of three, and less than twice SEID 19 times out of 20 1f the IDs result only
| from measurement uncer.ainties.

For 10 “Fk §77,%1 Yicensees (whose operations are limited to low enriched
uranius), 10 swst excued 153 threshold quantity (a site specific value that s
| considerab’ v irger thao SEID) before investigative action is required., for
, 10 CFR §74¢,5) Yineusees, fnvestigative acticns are required whenever an 1D
exceeds Loxn () 200 ’rous plutonfum or yranium-233 or 300 grams uranium-235,
and (&) three *imy: SEIN.

The [Ds for this reporti riod (July 1 through December 31, 1987) are indi-

cated in the Tabulatin :’ ?:vcntory Differences that begins on page 5 of this
repe~t. An explanation of the significance, and in some cases, the source of
the IDs 15 included in the Yast column of the table,




Definitions of Terms

.

2.

fal lear rial (SN¥): (1) Plutorfum, uranium-233, uraniym
erric n sotope uranium-235, and any other material that the
Commission, pursuant to the provisions of Section §1 of the Atomic Envrgy
Act of 1954, as amerded, cetermined to be SNM, but does not include source
material; or (2) any meterial artificially enriched in any of the foregoing,

but does not include source material,

re terial: (1) Uranfum or thorium, or any combination thereof, in
u!y'iﬁys'u\ or chemical form or (2) ores wnich contain by weight
one-twentieth of one percent (0,05%) or more of: (1) uranium, (11) thorium,
or (111) any combination thereof, Source materia) does not include SKNM,

Effective kilogram of INM: (1) For plutonium and uranium-233, their weignt
in fﬂog!rgus; l?i Tor uranium with an enrichment in the isotope uranium-¢3%
of 0,01 (1%) and above, 1ts element weight in kilograms myltiplied by the
square of ity enrichment expressed as & decima) weight fraction; and (3)
for uranium with an earichmert in the fsotope uranium-235 below 0.01 (1%),
1ts element weight in kilograms multiplied by 0,0001.

Strategic special lear mazerial: Uranium-235 (contained in uranium
m'u%!a to ;U percent *? e Tn the uranium-235 isctope), uranium-233,
or plutonium,

;ﬁ%m: One of two or more atoms with the same number of protons, but
erent numbers of neutrons in their nuclel,

M1 ri rani MEU): Uranfum whose isotope content 15 20 percent
or more uraniyme y weight,

enriched yrani LEU): Uranium whose isotope content *s less than
percent uranium- y weight,

;nmto? difference szo): The arithmetic difference Detwee: & book inven-
tory an corresponding physical frventory, calculated by subdbtractin
ending inventory (E1) plus removals (R) from beginning irventory (B1) plus
agditions (A). Mithematically, this becomes

10 = (Bl # A) - (El + R).
U’n_‘g of error of the inventory differenc (L{lB‘: Twice the standard error
o‘ eitimeted measurement uncertainty associated with the inventory
aifterence,

—— e i e e e e



10.

11,

12,

13,

14,

i8S,

rd error of the inventory diff !
or Ticensees subject to ) is equal to the square
root of the sum of both measurement and non-measurement variances
associated with 1D,

(b) For licensees subject to 10 CFR §74.51, SEID is equal) to the square
root of the measurement variance (only) associated with D,

The inventory diff : The 1D 1s less than

§ associate or 1s Test hcn 200 grams plutonium,
300 grams uranium-23% containod in MEU or 9000 grams uranium235
contained in LEU (as appropriate).

The inventory diff falls within i 1icable limit: The 1D
exceeds grams
MEU or 2000 grams uranium-2 5 ontlined in LEU, and (2) 1ts associated LEID
or SEID, but 13 less than 1.5 times the limit for LEID (for 10 CFR §70.51

1tconsccs§ or less than the 1D limit (for 10 CFR §74.3]1 and 10 CFR £74.59
licensees ).

For 10 CFR §74.3] licensees, the ID limit is a site specific threshold
quentity which is considerably larcer than SEID. For 10 CFR §74.59
licensees, the 1D 1imit is three times SEID.

!%gotivt inventory difference: A sityation that occurs when the amount
of material on sz%a 35 determined by physical inventory, exceeds the
amount of material boing carried on the books (that is, there appears to
be a2 gain of material). Mathematically, a negative 1D is written as -ID

or is shown in parentheses., A negative 10 is also referred to as an "ID
gain."

Positive inv!ntori gi'fgsggsgz A situation that occurs when the amount
of material on as ermined by physical inventory, is less than
the amount of material being carried on the books (that s, there appears
to be 2 loss of material), Mathematically, a positive ID 1s written as

+10 or 1D (without designation of sign). A positive 1D is also referred
to as en "I1D loss."

hipper-receiver differcaio (S-R d"’i"%ﬁ'l: The arithmetic difference
ween the quantity of measured by the shipper and the quantity
measured by the receiver,




Tabulation cf Inventory Differences

Inventory
Difference
Licensee Material Inventory (Grams of
Licensee No. SNM-  Type Date U-23% or Pu)  Explamation
Advanced Nuclear Fuels 1227 LEV 7/31/87 -3474 The inventory difference is deemed
Lorp. acceptable.
Kichland, WA
Babcock & Wilcex, 4 HEU 8/30/87 809 The inventory difference is deemed
Naval Nuclear Fuel acceptable .
Div.,
Lynchburg, VA WEU 10/31/87 397 The inventory difference is deemed
acceptable.
wEU 12/31/87 -363 The inventory difference is deemed
acceptable.
babcock § Wilcox, i168 LEV 1/ie7 1,182 The inventory difference 15 deemed
Commercial Nuclear acceotable.
Fuel Plant
Lynchburg, VA
Cintichem, Inc. 639 HEU T/1/87 -40 The inventory difference 15 deemed
Tuxed ', NY acceptablie.
HEL a/31/87 14 The inventory difference is deemed
acceptable.
HEU 11/4,/87 -39 The iaventery difference is deemed

acceptavle.



Inventory

Difference
Licensee  Material Inventory (Grams of
Licensee No. SNM - Type Date U-235 or Pu) Explanation
Combustion Engineer- 33 LEV c——— c——— ihe licensee was not required to
ing, Hematite, M0 conduct an inventory during this peviod.
Lombustion Engineer- 1067 LBl seeee- ———— The licensee was not required to
ing, Windsor, CT conduct an inventory during this period.
Genere] Atomics, 696 ¥EJ 7/20/87 10 The inventory difference is deemed
La Jolla, CA acceptable.
] 7/20/87 0 The inventory difference is deemed
acceptable.
y-233 7/20/87 0 The inventory difference i< deemed
acceptable.
Pu-238 1/20/87 ¢ The inventory difference is deemed
acceptable.
HEU S/21/87 -5 The inventory difference is deemed
acceptable.
Py 9/21/87 0 The inventory difference is deemed
acceptable,
Pu-238 9/21/87 0 The inventory difference is deemed
scceptable.
u-233 9/21/87 0 The inventory difference is deemed
acceptable.
LEV 9/21/87 -56 The inventory difference is deemed

acceptable.



e s aa

“Taventory

Difference
Licensee Material Inventory (Grams of
No. SWM-  Type Date U-235 or Pu)  Explanation
Gemoral Atomics, £96 MEY 11/16/87 -2 The inventory difference is deemed
La Jolle, CA acceptable.
Py 11/16/87 0 The inventory difference is deemed
acceptable.
U-233 11/16/87 0 The inventory difference is deemed
acceptable.
Pu-238 11/16/87 0 The inventory difference is deemed
acceptable.
General Electric, 1097 LEU 8/3/87 56,206 The inventory difference is deemed
Wilmington, NC acceptable.
Nuc lear Fusl 124 My 8/12/87 -2537 The inventory difference falls
Services, frwin, TN within its applicable limit.
NEY 10/14/87 1550 The inventory ¢ifference falls
within its applicabie limit.
HEU 12/16/87 2872 The inventory difference falls
within its applicable limit.
LEV 12/31/87 -67 The inventory difference is deemed

acceptable.
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