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-
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'

CONSE0VEr.vES Ole SABOTAGE A1' NONPOWEA REACTORSSODI 50-35-56 '

l
' '

' FIN N0s A715>5 ).

B&R NO: 50-19-02-00 ~j
.y.

5
1. . . Sa ck c round

,

'In 1979, Los Alamos Scientific Laboratory conducted a study on the con-
|sequences of sabotage at nonpower reactors It was concluded that, w1 thin

the constraints of this study, only one nonpower reactor had any potential .
.

l

for the release of significant amounts of fission product. meterials in
the eYent of. sabotage. -

Because of terrorist activities in other parts of-

the world, concerns by the ACRS about manipulation of reactor control
.

!systems, and concerns by a public interest group about the effects
-

of incendiary devices on reactor components, staff believes' that it would
be prudent to supplement this study with further tecnnical information to

'
,

,

assure that tne mas q1n of safety provided to one- public is maintained.
.

2.0 Hek Recuired
'

Los Alamos National Laboratory shall cetermine ano evaluata :ne risks and '

:etential consequences of both a loss of coolant incicent and tse direct
fuel camage wnica would be produced by: (a) blast effects from various ;
cuantities and types of exolosives, (b) the orceuction of heat.

from
incanciary cevicas, anc (c) the unautnerized manipulatten of reactor
controls anc fuels at nonoower (NPRs)' eperating at 20 MW, 10 MW, 5 MV and ,

2 MW. Soeci fi cally.

destgnee rithematical medels or other appropriate methocr snall be usec to
,etamine the poesitial consecuences of the events associatec with (1),(b), and (c) aeove. Assessments shall ' include :ne consequences associated

with cert. maltdown, partial core mal d,cwn, and 11 sintegration and/or
:rusning e' the coru anc :nall be compared against 10 CFR Parts 20 anc
ILO standards Where acclicable, the extent of fission procuct release
snill te tased uoon NRC's re-evaluation cf source term assumotions inc

.

fi nci ng s .

~ariiities saali be groucec by cmen design feature anc analysis of a
representative from each group snall ce performec in :nn sequence

L of descending power. '
-

'

Licensee Cocket No. Power Level Reactor ' vee
.

| National Bureau of Standards 50-154 20 MW !anx
.

*'niver:ity o f Missouri 50-186 10 MW Tank
,

Georg4 Institutt of Technology 50-160 5 MW Tankw
| assa cnv;etts Institute of Tecnnelogy 50-20 5 MW TankUnion Caroide- 50-54 5 MW PoolRhrde Island Atomic Energy Commission 50-193 2 MW PoolState University of New York 50-57 2 MW Pool
,

Univertity of Micnigan 50-2 2 MW Pool
'

University of Virginia 50-62 2 MW Pool

1

!
.
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r,as. ATamas Mstfoner taboratorr sh4TT?pec1cen th r fattowing tasks:
,.c ,

,[
sfb :.w i.~ e .-

E No
* ''.- '

.
.m.~

A review. of ex.fsting fnfbreetiotrirt avatiable sources suctr at the NRC'4-

docket files augmented by f;itekspec.ific informatton provided by NRC' staff ,

i ' and. on sitt inspection visits shaTT be conducted to: (a.) fam1Tiarize task
|- personneT with characteristics.pacuTiar to, each reactor ,. and (b) obtairr

fnformation, necessary to: tid, irr the calculatierr of the radiciogical
consequences for eactr of" the NPRs listed above,, as appropriate. ,

.

Z'. E' Titsit Ner. E *'

MathematicaT modtTs and/or other appropriate methods, suctr at a master-logic
diagranc fauit-tree approach similar to these used in other safety stud.ies.

-

by LANL, shall be deveToped and/or used ter *

.

eticuiate the radioTogical release resulting from a total core melt-a.
dower,. partial core. meltdown core, disintegration and/or crushing, or
other means which could severely damage tna fuel in the reactor core.

s

Since. tha key consideratictr is. the fission product release associated
with suctr incidentr, the effacer of using Tow enriched uraniurrr versus-

high enriched uraniun on the fission product .elease shall be evaluated,
b. determine, at a functiotr of distanca from the reac*.or, the total

radiatiert dose (rem) ter the- whole bcdy and the radiation dose (rem) to
the thyroid, from ioriine exposura, and identify any facility which could
exceed.10 CFR Paret 20 and.100. sta.ndards,..and

Determina the characteristics hf the event' that would limit it toc.
less than Parts. 20. and 100 stargards.

Certain other parameters and assumptions sneuld.be considerec when cer-
ifo rmi ng thi s ta sk . These include, and are limited to the following exce::

as may be accroved by the NMSS project Manager (pM) in the future:
|The models or methods used to calculate the damage and the releases !

a.

shall assume that the reactor has been operating at the maximum power.

level authorized by NRC. license and that equilibrium of fission
product s was attained prior to the incicfent. Note: If significant
camagt to the cora or subsequent release is calculated to oc:ur after
a period of reactor shutdown, this shall also be evaluated,

,

'

b. In those cases in which the fission product inventory of the NPR
is determined to be insufficient to create a risk to the public health

|and safety, or those in which the fuel configuration or composition, I

and/or the reactor cori:truction or other- factors is such as to limit
the fuel damage and fission product release to a level that is insuf-
ficient to create a risk to the public health and safety, the study
for that facility snall be terminated, and the basis for the conclusion

j documented,

| |

|

_ .. ._ _ _ . , . _ _ _ _ . _ _ _ __ -- _ _ _ _ _ __ _-
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" 'c2 No, assumpetons#are 'and3 regarding th3 sab;teurs' capahilitias, nor
i

-.

p ' :.J. ifs thererangdesfgrabaits,tfretat assocfated with this task-
,

:
.

,' , r.W % d r C . M r .. ' ' . #v~ *J.

L d For basaf fne considerationr., it; shouTd be assumet that all reactor
L safety features fa.11 upon tnitiatiert of the incident, and
|- .. 'g ;.s . . ' :c.: : . .

The meerrmeteorerogiczT' condf tfont at the tite and the surrounding-| e
area shout & be considered when ca.ic:aiating; the atmospheric. dispersionl - a1" a reTease.

.

, , . ..
.

!
,

Z. .I Tasir No !
>

After* Tasks. No 1. and. 2. have beerr accompii shed ,. mathemati cal model r t
or other appropriate methods shalT be developed to calculate the amount of
exploriver and tha amount of incandiary material needed to cause the-

'

ma.ximunr and tha Timiting, avents described..irr Tasic No. 2 abcVe. Cal cul a- -
tions shalT be made for the glacement of exples.ives and incandiary devicer :
attached to reactor components and outside the. structure containing the
rea ctor. ,

*

Certain parameters and tssumptionr shoule be considered in those calcula-
tions. These include, and are 1.imited to the following except as may be
approved by the NMSS Mt itt the future-.

a. The type of explosives and incendiary devices used to cause an event
'

*

are assumed to be easily obtainable. '

b. Two opposing conditions shall bar constdered irr performing Task 3:
'

1 Tne adversary sha.ll have' access to all reactor components
in carrying out the sabotage" event.

ii. Safeguards c.~ edit shall be given for all physical tarriers
interposec betweert the explosives /incenciaries and the reactor
fuel, and

.

2.4 Task No. 4

Upon completion of Task No. 3, for- those.casar in which the fission
product release and estimated doses exceed 10 CFR Parts 20 and 100 stan-
dards, calculate the amount of explosives and the amount of incenciary
material needed to cause the release. The calculations shall be made for
placement of explosives and incendiary devices attached to reactor compo-
nents and outside the structure containing the reactor.

.The parameters and assumptions employed in Task No. 3 shall be utilized
|
.

in this task.
|
'

.

|-

1

1

I

. .
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.Y'.u, pa...ini.M.,.w- .Nora 3;s er reIpfemiand evaTuat*om of reactor contrei

" '
,g 1.n v

''
. . .. ..,

'r
" $ systems enEfhetsIshan 'be made te datgrinine, whether ars unauthortred.

~ ' manipufation"of such.controis could.causa any detrimental effects that maya
be fdenefffed fe Thsk No.*E. OnTy- cred.ibia scenarfos and analytical-

assumstfont shaTT be.used and shaTT be reviewed and approved by the NM55 PM-2

befors.the analyses, tem made.
.4 .. . . .,. . t2 * '

E.G Test Nr. Gh '''h
.; . ,,,

. ,

; i .;
*

, y. ' -

'
'

.
.-

.., ,. . ,. -
. .

Uport complatiert af Task Ne 7,. caTcuiate the mitigating effects of' full
.

and: partiet operatfort orax.isting safety features associated with the
operatforr of the reactor (thesa features are ignored under- Task 3 to
determine maximant ' consequences). Identify add.itional safety measurer and
modtfications as weTT as administrative procedurea and practices. which could

-

be adopted and. determine the degree to whic. these additionai considera-t
tions, would mittgate the. consequences Exclude specific sa.feguards
measures from conaideration in this task.. .

.

3.0 Recorting Recui rements
.

3.1 Monthiv t.etter Statur Report '
,

A monthly report shalf ba given which summari:es the progress of the tasks
*

being perfomed' including: -

-
.

a Tha wprx. performed during: the previous month
'

' . . . . . . . . .

o PersonneT time expenditures during the previous month..

o Problemt encountered and the org. posed solutions,

o Activities plannsd for the ensuing two months.

Costr generated aga' inst the work effort during the previous montho

(including direct salaries, material s and s,ervicas, ADP support,
subcontracts, travel, general or other relat.ed items).

o Current obligatierr status information

The first monthly report shall provide the initial projections or indicate
'

"no change in the cost and uncosted obligation projection." The report
shall be due by the 15th of each month with distribution as follows:

Donald M. Cirl son, SG, NMSS - one copy
Office of the Director, NMSS '( ATTN: Program Support) - one copy

3.2 Interim Reports

A draft interim report shall be furnished to the HMSF PM upon completion of
each major task (i.e., Tasks Nos. 2, 3, 4 and 5). After review by appropriate
NRC personnel, the PM will provide coments on the dr:.ft report to LANL
within sixty (60) days of receipt of each report. A revised interim report
shall be submitted if deemed necessary oy the NMSS PM.

.
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M@tA sha ftsr -two es c ft..ffnM reportto thO NMSS PM'"
. .Mby. June 3tr;".198Ed?yTHe.fbnase of'their documenta shalT be ar speciffet for-

.

Tf,9;@~ format: tecimicaViep' rts ftr NRCNanuaD Chapta IIDZ and wfTT provfde:o; v 2- ..e.nymy y m.3 . . ..n 7.v+ \
..

e. 'The co stta.end, off-site ffssiorr product raTeast and dosage calcuTa- |
' cfons, associated with e. tota,I Toss. of coniant,-

l

> ; r u m .?:x g 1 c,:.'? . % '

n
;

tr. The quaneftforairexpTosfver and facendtary matarial or descript1on of |.. acts necessary ter cause a Tistttng case incident,..m .

. m . ...w ...:..: - .,t . . .. a .,,
,

The placement of explos,1ver and incendiary materiais itt estation
,c.

to the reactor,,

t. The descriptfotr of unauthorized manipulatiott of reactor controls and
fDet to cause- t Timittng case incident,..

,

'
.

e. The resulting consequences,. and
. .

f. Acpropriate alternattve measures which ca'tr be implemented to
,

'

mitigate a significant event (e.g., reac or facility modifications,
adntnistrative procedures, etc.) . -

,

After review by appropriate NRC personnel, the PM will provide coments ettC
tnt detft report, to LANL withitt 60 days of receipt of the report.

'

The performing organi:atiert shall revise the draft report based on thra
PM's comments and submit two camera . ready copies of the final report to the >

Uocumant Management Branch, Tecnnical Inf.ormation and Document Control,' NRC
to"be published, at NURM/CR series rep'6ris, and a duplicate.,to the NMSS PM. '

All draft reports, as well as final reports, shall be screened for Clas-
51fied Information and appropriatefy marked in accoroance with "NRC
Classification Guide for Information Catling with the Release anc ]f s- .

i

persion of Radioactive Material (NRC-RORM-1)," datac Septamoer 1982 anc
NRC Manual Chapter 1102.

-

3.4 Proccam Plan

Within one month after initiation of task orders, LANL shall provide
'

a detailed work' plan which identifies study milestones and their projected
date of accompli.shment.. Upon NRC review and approval of this plan, it will
then become the operating schedule for the overall task.

4.0 Meetings *

.

LANL representative (s) shall meet with the NMSS Project Manager two to four
times a year. Upon completion of the draft final report, LANL representa- <

tives, upon request of the NMSS PM, shall brief NMSS staff in Washington, DC.

All travel requires approval of the NMSS Project Manager.
.

5. NRC Furnished Material

None, except information in available sources such as NRC docket files.

-- - -. . - . . - - . - _ _ . _ _ - - - . - . - . . _ . . . . _ _ _ _ _ _ - . - .__.
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In tserpector thatr approximately three and: one hair staff years of tech- :
..

nicat support. will be. requ, ired to: sa.tisfy the. provisions of the Statement-

l' MMS @.r. x ve rr o e c e F ,e roem. D . $ $ f M 2
-

ne ., n -

.. ..,

..s- -.. .. ., . . . . ..

Performance fbr tho' overaTT task shall~ comence on tha effectiva data of
this agreement and' continue through September 30', 1986.

~ '

8'. 0 Obarity Assurence_
-

.

For all draft and final techni' car reports deTivered under this agreement,
the,LANt. shall assure that an indepenoent review and verification of '

all numerical computations and rrrathematical equaticns. and deviations are
performed by qualified contractor personnel other than the' original
author (s) of the reports. If' the LANL proposes to verify / check less
than 100. percant of ali computations and mathematical equations and
derivations, in the report (s), (such as might.be the case when there are a
large numeer of routine,. repetitive calculations), the LANL must first,

obtain wettten approval fro'er the HMSF p!i,
'

Computer-generated caTeuiations will not requi,re verification where the
computer progrant har aTready been veri fied.

Itr adcttiert, f'or all reporer, incTuding"thos's which do not contain numeri-
cal analyser,. a management review shall be conducted prior to submission

,

C:- the NRC', ,-
l9.0 Technical Direction

.

Mr. ' Donald M. Carlson (FTS 427-4712) ir designated the NMSS Project .wanag er-
Jfor the purpcsa of assuring that the. services required under this Statement. 1

of 'dorie are delivered in accordance herewith. All technical instructions l
to the performing organization shall be issued through the NMSS PM. As
used herein, technical instructions are those which . provide details,
suggest possible liner of inquf ry, or othersise complete the general scope
of work set forth herein. Technical instrue:1ons shall not constitute new
assignments or aork or changes of such nature as to justify an adjust. ment

| in cost or pai.od of performance. Directions for changes in cost or period
' of performance will be provided after receipt of an appropriate Standard .

Order for Wock (S0W) (NRC Form 173) from the Director of the Office of
Nuclear Material Safety and Safeguards (NNSS).

,

? -
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F- '

; 10tG Discosai-of Procerts .
1, , *

i, ' * - Prior to closs out of thir project,. a reconciled report shall b2 developed !

-

'

by DOE to record available equipment. and material purchased with NRC.
* '

funds. This : report should be developed as soon as possible after project
-

'

completierr or termination decision har been made, but not later than 60
days after the termination date. The report should. be submitted to the
NRC Division of Facilities and Operations Support, ADM, and the NMSS )
Project Manager.

11.0 00E Acouired Material
I.

The performing organization must notify the. NMSS project Manager prior to
acquisition of any capital. ADP, or word processing equipment.
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