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ADSTRACT

|

The Nuclear Regulatory Commission (NRC) is committed to an annual -|
'

publication of licensed fuel facilitles' inventory di f f erence (ID) ,

- results, after Agency review of the information and completion of any
related investigations. Information in this report includes ID .

results for active fuel fabrication and/or recovery facilities.
<

Acronyms and/or sbbreviations used in this report are identified on
page vii. :

i
'

- The various tere.s and acronyme used in this publication are defined on

;
pages i through 4.

It should be noted that Rockwell International (Santa Susana, Calif. i

Docket No. 70-25. SNM License No. 21) has been deleted from this---

report due to its inactive status (relative to all SNM categories).
Likewise, the-listing of plutonium and uranium-233 ids for GA -

Technologies (La Jolla, Calif. --- Dockst No. 70-734..SNM License No. i

696) has been discontinued, due to the inactive status relative to
these two SNM categories. Plutonium ids at Nuclear Fuel Services
(Erwin, Tenn. ~~--Docket No. 70-143, SNM License No. 124) are also
being deleted from this report for the same reason. All inventories
associated with the above. identified inactive operations resultud in
ids of zero,

i
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ADDREVIATIONS/ACRONYMD

,

!

C.L. Confidence level i
i:, .

CFR Code of Federal Regulations :
1

FKG Formula kilogram (s) i

!

HEU High(ly) enriched uranium f
:

ID Inventory difference
,

!
- LEID Limit of error of an inventory differenco ;

.

LEU = Low enriched uranium
r
r

MUF Material unaccounted for
;

NRC Nuclear Regulatory Commisolon i
t
F

Pu Plutonium. I

SEID Standard error of'an inventory difference '

SM' Source material
,

SNM- Spcoial nuclear material-
,

~

SSNM Strategic special nuclear material

U-233 ' Uranium-233 |
v
i

U-235 -Uranium-235

Pu-238 Plutonium-238-
.

Pu-239 Plutonium-239 t

,

Pu-241 Plutonium-241
,

I

b

b

'
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OIf.I'll.Ikl U 9Il M IU I' K M f

1 1sotope A nuclide of a chemical element (such au uranium at
plutonium) whose atomo al4 have 1, h e name numtet of neutrone, au

well as the same number of ptutono, w i t h i ti the11 nuclei That to,

all leotcper of a giveti e l e tne fi t itiu o t have the pane number of
protons wtihin the nuele1 of t, h e l t a t o m i, , but the numbe1 of

tient rons per nucleue varleo between footopeo. It to the number of
protons plup neutrons within an atem'u nucleun that definen ita
mass number. U-233. U-235 and U-230 are three tootopen of uranium
(the latter two being found in naturally occurring uranium orea)
having 141. 143, and 146 neutrote. teepectively, within the nucleun
of each of their atomo.

Ei"Pil _ldotfpe (or IJuclide) A nuclide opecico that la capable of
2. Pgiving rise to a ocif-sustainifig chain t eac t iott (of nuclear

f1 salon) when present in eurfieient mano and concentIation. U-233.

U-235. Pu-239 and Pu-241 are tbe only finalle nucl.ien contained
in "special nuclear material" (SilM). whleh also conoiots of other
uranium and plutonium tootopes.

3. Source Material (SM). (1) !Ja t u ra l uranium or thorium, oi Jepleted
uranium, or any combination thereof. In any physical or chemical
form, or (2) ores that contain by weicht 0.05 percent or more of
(i) uranium. (ii) thorium, or (111) any combination thereof. SM

does not include S!JM .

4. ,Rpenial IJu e l e a r_Ma t e r i a l ( S!JM1 (1) Plutonium, uranium-233.
uranium enriched in the isotope uranium-235, and any other material
that the U.S. Government. put tant to the provisionn of Section $1
of the Atomic Enersv Act of 1%4 (as amended), determinen to be
S!JM . or (2) any material artificially enriched in any of the
foregoing. SlJM (of anv type) doen not include SM.

Iigh Enriched Uranium (lieu ) , Any uranium-bearing material whoseJ5.
uranium isotope content is 20 percent or more U-235 by weight
(relative to total uranium element content)

6. Low Enriched Uran _1um (IEU) Any uranium-bearing material whosec
uranium isotope content is lean than 20 percent, but preater than
0.72 percent, U-235 by weight (relative to total uranium element
content).

7. IJ a,t u r a l Uranium-. Any uranium-bearing material whose uranium iso-
topic distribution has not been altered from its naturally occur-

ring state. IJatural uranium is nominally 99.283 percent U-238.

0.711 percent U-235, and 0.006 percent U-234.

Depleted Urani_u_m'. Any uranium-bearing material whose combined8. JU-233 plua U-23b isotopic content io less than 0.70 percent by
weight (relative to total uranium element content)

i

1
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9. StrateEic Specia) Nuclear Material _LSR M . Uranium-235 contained i
'

in HEU, uranium-233, or plutonium. NOTE: All SSNM is SNM, but not,

all SNM is SSNM.
)

10. Effective Kilogram of SNU; (1) For plutonium and U-233, their
<

' weight in kilograms; (2) f'r uranium with an enrichment in the i

isotope U-235 of 1.00 pere = t (0.01 weight fraction) and above, iits element weight in kilor amo multiplied by the square of its i

enrichment expressed as a decimal weight fraction; and (3) for
uranium with an enrichment in U-235 below 1.00 percent, but above
0.71 perennt, its element weight in kilograms multiplied by .0001.

|

,

11.-formula Kilogram (FKG), 1,000 formula grams of SSNM computed by
the following equation:

Grame (grams U-235 contained in HEU) + 2.5 (gramn U-233)=

+ 2.5 (grams plutonium) -

12. Eormula Quantity: _SSNM in any combination in a quantity of b,000'

formula grams or more_, as computed by the same equation as given
above-in definition No. 11. -(NOTE. In unirradiated form, thit ;
quantity of SSNM is sometimes referred to as a Category I quantity
of material.)

t

13. SNM_of_ Moderate Strateele Sirnificance: (1) Less than a formula *

quantity of SSNM, but more 1,000 grams of U-235 contained in HEU,
;or more than_500 grams of U-233 or plutonium, or more than a com-

bined quantity of.1,000 formula grams when computed by the
equation:

Grame (grams U-235 in HEU) + 2 (grams U-233 + grama Pu)
.

=

or (2) 10.000 grams or more of U-235 contained in LEU enriched to -

10 percent or more (but less than 20 percent) in the U-235
isotope. (NOTE: In unirradiated form, either of the forementioned _r
two quantities is sometimes, referred to as a Category II
quantity.) '

14. SNM o_f Low Strategic _SA ni_ficance: (1) Less than an amesnt of SNM
of moderate strategic significance, but more than 15 grams of (1)
U-235 contained in HEU, (ii) U-233, (iii) plutonium, or (iv) any,

combination thereof; (2) less than 10,000 gramo but more than
1,000 grams of U-235 contained in LEU enriched to 10 percent or
more (but less than 20 percent) in the U-235 isotope; or (3)
10,000 grams or more of U-235 contained in-LEU enriched above
. natural, but less than 10 percent, in the U-235 isotope.
(NOTE: In unirradiated form, any of the above three quantities _la:

sometimes-referred to as a Category III quantity.)

,
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|

15. JBvent ory Di f ference (ID), The arithmetic difference between A ,

' book inventory and the corresponding physical inventory, calcu- '

lated by_ subtracting ending inventory (EI) plus removals (R) from i
beginning inventory (DI) plus additions to inventory (A). !

'

Mathematically, this can be expressed as:
i

(EI + R).ID = (BI + A) -

'16. Limit of Error _of_the ID (LEID): Twice the standard error of the L

estimated measurement oncertainty associated with the ID, or in *

other words, twice the_ square root of the measurement variance i

associated with the ID.

17. Standard Error of the_ID (SEID),
(a) For licensees subject to to CFR 74.31, SEID is equal to the

squire root of the sum of both measurement and non-measurement
variances associated with ID. !

(b) For licensees suiject to 10 CFR 74.59, BEID is equal to_the
squ/Are root of the measurement variance (only) associated with |

ID. ;

!

18. Petecticn Quantity JDQl: A site-specific SNM quantity for
Category <III licensees whose processing activities are limited to
SNM of low strategic significance. The DQ is normally a function |

'
of annual throughput, but for low-throughput LEU facilities, the
DQ need not be less than 25 kilograms of U-235. The DQ can also ,

be. described as a goal quantity, the loss or theft of which must
be detected with a 90 percent (or better) probability whenever a
physical inventory.is taken.

.

- 19 . Detection Threshold (DT): An ID' limit that will be exceeded (with
90 percent or higher probability) by an ID (resulting from the -

taking of a physical inventory) whenever there has been an actual ,

loss of a detection quantity. The DT is a function of both the DQ
and SEID,-Jan shown in the following equation;

-DT = DQ - 1.3(SEID)

30, The ID Was Within Its Expected Range: The-ID was less than (1)
200 grams plutonium or U-233, (ii) 300 grams U-235 contained in
HEU, or (iii) 9000 grams U-235 contained in-LEU, as appropriate,
and/or~was-less than its associated LEID or SEID.

t

31.iThe-ID Was Within Its Regulatory Limit: The ID exceeded both (1)
200 grams U-233 or-plutonium, 300 grams U-235 contained in HEU or
9,000 grams'U-235; contained in LEU (as appropriate), and (2) its
associated LEID or-SEID,-but was less than 1.5 times the limit'for
LEID (for 10 CFR 70.51 licensees) or less than the ID limit (for
10.CFR 74.31 and 74.59 - licensees). For to CFR 74.31 licensees.
Ethe ID Ilmit is the' site-specific detection-threshold quantity,
-which is considerably larger than SEID. For 10 CFR 74.59
licensees, the ID limit is 3 times SEID.

.

3
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22. The ID Was Excessive; The ID exceeded its applicable regulatory
limit and was thus subject to both licensee and IJRC investigations
to determine the cauce(s) of the excessive value (regardlees of
whether the ID was negative or positive).

23. IJerative ID; A cituation that occurs when the amount of SNM on
hand, as determined by the physical inventory, exceede the amount
of SNM being carried on the booke (records). That io, there
appears to be a gain in material. Mathematically, in riegative ID
is written an "-ID," or shown in parentheses. A negative ID to
also referred to as an "lD sain."

24 Poottive ID. A situation that occure when the amount of S!JM on
hand, as determined by the physical inventory, is less than the
amount of GNM being carried on the booke (records). That ie,
there appears to be a loss of material. Mathemattoally, a posi-
tive ID is written as "+ID," or is shown without any designation
of sign. A positive ID is also referred to as an "ID loon,"

25. Plant _, For SNM control and accounting purposes, a plant is
defined as a set of processes or operations (on the same site, Lat
not necessarily al1 in the same building) coordinated into a
single manufacturing, R&D, or testing effort. Most licensees have
only one plant in this context. A ecrap recove e operation
serving both onsite and offsite customers, or rr.re than one onsite
manufacturing effort (plant), would be treated as a separate
plant.

26. SNM Material Type Catefories; For inventory and accounting pur-
poses, SNM is classified into six material type categories (not to
be confused with Categories I, II, and III quantities). The six
categorien are uranium in cascades. LEU, HEU, u ran i um -233,
plutonium, and plutonium-238. For each category, SNM is accounted
for on both a total element and isotope basis. The element and
isotope for each category are as follows:

CATEGORY ELEMENT ISOTOPE

Uranium in Cascades Total Uranium U-235
LEU Total Uranium U-235
HEU Tot ::1 Uranium U-235
Uranium-233 Total Uranium U-233
Plutonium Total Plutonium Pu-239 + Pu-241
Plutonium-238 Total Plutonium Pu-238

4
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INTRODUCTORY DISCUSSION

LICENSED FUEL FACILITY STATUS REPORT --- INVENTORY DIFFERENCE RESULTS

An-inventory difference (ID), also refet' red to as material unaccounted
for (MUF), is the difference between the quantity of special nuclear
material (SNM) that a licensee's accounting records shew should be on
hand and that which a licensee's physical inventory shows is actually
on hand. Both quantities (i.e., book and physical) are subject to
measurement uncertainties, recording errors, etc.

The ID information presented is for active, licensed facilities that |
are authorized to possess and use, in an unsealed form -at least i t

'

effective kilogram of.SNM. The U.S. Nuclear Regulatory Commission
(NRC) uses a graded approach in applying safeguards requirements for ,

'

such licensees, depending on the strategic significance of the SNM
"

authorized for possession. Licensees authorized to have significant
quantities of strategic SNM --- i.e., high enriched uranium (HEU), !

plutonium, or uranium-233 --- are-required to conduct physical
inventories every 2 months. Facilities authorized to possess and use )
1 or more effective kilograms of SNM of moderate strategic signific-

|ance conduct inventories every 6 months, whereas licensees whose
holdings are restricted to SNM of low' strategic significance perform I

!
physical inventories every 12 months.

It i s important to understand the distinction-between the low
strategic significance of. low enriched uranium (LEU) and the higher
strategic-significance of HEU and-plutonium. LEU used to fabricate
fuel assemblies for commercial power reactors is enriched to a-level
of 1 to 5 percent in tne U-235 isotope, At this level of enrichment,
- the-uranium is not capable of generating a nuclear explosion

~ (regardless of its quantity and configuration).
:

NRC safeguards requirements covering LEU are graded to reflect its low j

strategic significance. They include a formal structured system for i

|material control and accounting and basic industrial security _
measures._ On the other hand, because of the higher strategic signif-

!
' icance of HEU'and plutonium (which under certain circumstances could-
be used'for the f '*ication of a nuclear explosive device), NRC -

requires licenset .o provide substantial physical protection of_these4

- materials. Additionally, more rigorous controls'and accounting
- programs are-imposed. Physical--protection of strategic _SNM includes |

- safeguards measures such as barriers, intrusion' alarms, armed guards, q
'

and offsite police response. Internal systems to control the_ movement-
of strategic SNM and-to monitor its presence are-also required.

Non-zero-ids, both positive and negative,_ result from a combination of
factors such asLmeasurement variability (i.e., measurement uncer- !

tainty),. measurement errors (l'.e., measurement mistakes), changes-in ,

Lthe: quantity of unmeasured equipment holdup, and recording errors. An

,

5
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unmeasured loss (either accidental or deliberate) or theft would give
rise to a unidirectional (mathematically positive) impact on an ID, so
as to make a negative ID less negative (or change it to positive) or a
positive ID more positive. Generally speaking, the more complex a
facility's process operations are (especially when dealing with
chemical operations), the greater the uncertainty associated with an '

ID value becomes.,

Although an-ID larger than its overall measurement uncertainty may
signal an abnormal situation (requiring determination of the cause), I

the fact that an ID falls within its associated limit of error ---
~

even a zero ID value --- provides no automatic or conclusive proof
|

-

that a loss or theft of SNM bas not occurred. Hence, NRC relies on j
information provided not only by the material accounting system, but ;
also by the internal control system, the physical security system, NRC !

inspections and evaluations, and NRC and licensee investigations.

The concept of the limit of error of the inventory difference (LEID)
is a method that licetisees subject to 10 CFR 70.51 and NRC use to

I

determine the significance of the ID. LEID is a calculated estimate '

of the measurement uncertainty (at the 95_ percent confidence level
-

(C.L.1) that is associated with the facility's ID. That is, ID should ;

-be within the range of zero plus or minus LEID 19 times out of 20, if
measurement uncertainty is the only contributor to non-zero ids.

For-10 CFR 70.51 licensees, an ID that exceeds its associated LEID may !
.

be an indication of processing problems, biased or otherwise
inaccurate measurements, bookkeeping errors, or a-loss or theft of
material. NRC accordingly requires licensees to take increasingly

~;

stronger investigative actions depending on how much the ID exceeds ;

both LEID and minimum quantities specified in 10 CFR 74.13(b) ---

namely,-200 grams of plutonium, 300 grams U-235 contained in HEU, or !
9000 grams U-235 contained in' LEU. If the ID exceeds its LEID. but I

does not exceed the minimum quantity, no formal investigation is ;

required. |

The concept of the standard error of inventory difference =(SEID) is a
method that NRC and licensees subject to either 10 CFR 74.31 or 74.59
use to determine the significance of an ID. For 10 CFR 74.31
licensees, SEID is a calculated estimate of the total uncertainty (at
the 67 percent C.L.) due to both measurement and non-measurement
contributore4 Thus, for 10 CFR 74.31 licensees. ID should be less
than SEID 2 times out-of 3. or less than twice SEID 19 times out of ;

20. For to CFR 74.59_licenseen, SEID is the calculated estimate-of
the measurement uncertainty (at the 67 percent C.L.) that is associ-
ated with an ID. Hence, for 74.59 licensees,-ID should be less than
SEID 2 times out of 3, and'less than twice SEID 19 times out o' 20, if
non-zero ids resalt.only from-measurement uncertainty. ,

For 10 CFR 74.31 licensees (whose operations are limited to SNM of low
strategic significance), ID must exceed its threshold quantity (a
site-specific value that is considerably larger than SEID) before in-
vestigative actions are required. For 10 CFR 74.59 licensees, inves-

t

!
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i

1

i

tigative actions are required whenever an ID exceeds both (i) 200
grams plutonium or U-233, or 300 grams U-235, and (ii) 3 timeu SEID.

;

The ids for this reporting period (July 1, 1990 throush June 30, 1991)
are indicated in the "TabulatioL of Inventory Differences" that begins-

on page B of this report. An explanation of the significance, and
when appropriate, the contributing factor (s) for ids deemed excessive
trt included in the last column of the table. Physical inventories
are required for each SNM category (LEU. HEU, U-233, plutonium, and
Pu-238) within each plant. For those licenoeen having more than one
plant on the-same site, the ID value listed, for a given SNM category.'

is the total site f.et ID. ,

i
,

|'
i

SPECIAb NOTE 1
,

On January 4, 1990, the Material Control and Accounting (MC&A) Reform
Rule became fully implemented at three fueJ facility licensees that
possess and use strategic special nuclear material (SSNM) in siNnif-
icant quantities. The three licensees are Dabcock and Wilcox (Navy ;

Nuclear Fuel Division), Nuclear Fuel Services, and UNC Naval-Products, |

The MC&A Reform Rule consists of the regulations contained in 10 CFR i

74.51, 74.53, 74.55, 74.57, and 74.59, and for the three named |

licensees replaces the MC&A requirements found in 10 CFR 70.51, 70.57, |
and 70.58. The MC&A Reform Rule requires a physical inventory I

'
frequency of once every 6 calendar months instead of every 2 calendar
months, as required by 10 CFR 70.51. The relaxation of the inventory
frequency is more than compensated for by process-monitoring and
item-monitoring requirements that are intended to provide more timely
and more reliable indicators (than that typically provided by
inventory difference resulte) of any actual loss of a formula quantity
of SNM. J

|

-Each of the 3-licensees previously identified"will, however, remain |
under.a 2-month inventory frequency until such time that the NRC is

i

satisfied-that the licensee has demonstrated the desired effectiveness
of its process-monitoring and item-monitoring programs.

|

l

|

|

|
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Tabulation of Inventory Differences (Cont.1
f

Inven to ry
SNM Difference Explanation
License Docket SNM Inventory (Grams U-235, ISee definitions

'

| Licensee No. No. Category Dat? U-233, or Pu) # 20. 21, & 221-
, ,

_

'
General Electric Co. 1097 70-1113 LEU 08/05/90 13,361 The ID was within its [(Wilmington, N.C.) expected renge

i

Nuclear Fuel Serv !ces 124 70-143 HEU 08/28/90 -1,746 The ID was within its !(Erwin, Tenni) regulatory limit. ~

HEU .10/31/90 -1,292 The ID was within its t

expected range.' ;
HEU 12/31/90 294 The ID was within its '

expected range.
HEU 03/05/91 2,395 The ID was within its

regulatory limit.
HEU 05/07/91 1,325 The ID was within its

expected range.
LEU 12/06.'90 -1.091 The ID was within its

expected range.
LEU 06/13.'91 -1,686 The ID was within its

expected range. *

UNC Naval Products 368 70-371 HEU 07/13/90 237 Tha ID was within s !'
! (Montville, Conn.)

expected range. [HEU 09/14/90 -39 The ID was within i .e j;
expected range. !HEU 11/16/90 -443 The ID was within its-
regulatory limit ~

'

HEU 01/18/91 -93 The ID was within its ;

expected range. i
HEU 03/15/91 -592 The ID was excessive, !

but was resolved. '

HEU 05/17/91 -913 The ID was excessire,
but was resolved., ,

t

.
I
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Tabulation of Inventory Difference ! Cont.)

Inventory
SNM Difference Explanetion
License Docket SNM Inventory (Grams U-235. (See definitionsLicensee No. No. Category Date U-233, or Pu) # 20, 21, & 221

IJestinghouse Elec. Corp. 1107 70-1151 LEU 07/05/90 -96,446 The ID was within it;s
regulatory limit

i
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m.= BIBLIOGR APHIC DATA FHEET

esce an s.ver w. on ona renews yyg(g_9439
2. TilLL AND SUbfliL L g)

. Licensed fuel Facility Status Report 3 DAi! FtLPOR1 PUBLISHE D
Inventory Dif ference Data L in - viaH

July-1, 1990-e June 30, 1991
Ma tch _ __ _ _.1922

4 FIN OA GH ANT NUMBL 3

$ AUTHOM(SI 6 IYPE OF HEPUH1

Status Summary Report
L Pt Hluo cOv t H t o once.me oere:o

~

July 1990 - June 1991
H u $ ka wa ney.ae,m nem.. ,s e,sd we,g eaem u menams pene '

e Po.f.O.s MING OHG.ANil AllON - NAMt AND ADDHthS U# 4Rc. peeve Pee Un<e w A ee. sun esee o- .

'Of fice of Nuclear Material Safety and Safegt.o. ds
U.S. Nuclear Regulatory Commission
Washirigton, DC 20555

9 SPONSORING OftGANil AllON - N Avt AND ADONE SS nr 4mc #ne "$,m, e er=>,e" or cuarwie, ameuw Nec peen =a. Onare at Repw U1 hber movenetory Commiumm.

and mens s** cad

Same as 8, above.

10. SUPPtf MENT ARY NOTES

-

11, AtiS f RACi (Jew were er mui

NRC is committed to the periodic publication of licensed fuel facilities inventory
dif ference data, following agency review of the information and completion of any
related NRC investigations, Information in this report includes inventory

. difference data for active fuel fabrication facilities possessing more than one
effective kilogram of high enriched uranium, low enriched uranium, plutonium, or
uranium-233.

l ?A t Y WOHD5/(Jt bCH :P l OHS (t us wesa er pa[.nes rhet ed' emst wwas hen m karerW #ae part i 14 avan Athpl V &T A14 M.hl

unlimited
' " " " " " ' " * " " ' " " *: nuclear fue1 facilities - -

" * " " * " 'inventary dif ference data
unclassified

a,,, ne,.e.,1

b unclassified
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