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Laboratory proposal sent previously. As we discussed on November 7, 1984,
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CONSEQUENCES OF $ABOTAGE OF NONPOWER REACTORS !
* '

"
WORK PLAN

1. INTRODUCTION |
Because of the developmental nature of this study, Los Alamos will

approach this work in two phases. The first phase, to be completed in
ITY 1985, will develop the methodology and apply it to three reactors, which

hereafter are referred to as lead reactorr (LRs). After this phase of work, a
detailed plan for completing the remaining five reactors will be formulated f
based on the data gained in the LR phase.

,

in the LR phase (FY 1985), three representative nonpower reactors (NPRs) ,

will be fully analyted by October 1,1985, as shown in the timetable for the
work (Table 1). These reactors are the NBS reacter, the largest NPR
representing tank reactors; the University of Missouri reactor, the larpst
enclosed pool reactor; and the Georgia Institute of Technology reactor because j

of the limited amount of cooling water for the reactor power level. Based on

the results of these three calculations, a better estimate of the time and
cost required to perform the remaining calculations can be made for FY 1986.

!

!

11. TASK BREAKDOWN FOR LEAD REACTOR PHASE (FY 1985) ,

Task 1. Collection of information and Familiarization With it
This task will be initiated imediately and will continue as required to

gain a familiarity with the three LRs. Information available at Los Alamos ;

will be supplemented by docket information from NRC and with site visits when
sufficient familiarity is gained to make the visit meaningful.

,

|

Task 2. Calculation of Maximum Radiological Release '

a. Develop core inventory analyses and apply them to the three LRs for ,

an' operating history of the maximum authortred power level long
,

enough to achieve equilibrium fission product levels. Both high. and

low enrichment fuels will be considered.
b. Use a Master Logic Diagram (MLD) to identify potential physical modes

of core disruption or other radionuclide sources for each LR. 1

.i.
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The maxide catent of core damage for each node identified in the :c. ,

previous step and the fission product release at,sociated with this j

damage will be determined using availabic nxethods, if no methods
'

exist for a given requirement, an approntmate and conservative
analytical tool will be developed based on the best current knowledge,

d. The effects of physical decontamination factors on the radionuclide ;

transport wl11 be calculated using currently accepted methods and !
,

site. specific information for each LR. |

i
e. The whole body radiation dose and thyroid dose from iodine will be

calculated in rem using currently accepted methods for the potential
releases identified for each LR. Mean meteorological conditions at

each LR will be assumed. ,'

f. This study will be terminated for those site.5 with no identified |

sequence leading to at least a 10 CFR Part 20 release, j

g. For those LRs that have sequences exceeding 10 CFR 20 or 10 CFR 100 ;

releases, the extent of core damage leading to these releases will be j
calculated by scaling results from previous calcu1&tions in Task 2.d.

h. All results from the foregoing caleviations will be documented and f
submitted to NRC as an interim technical report.

(Task 3. Determination of Sources of Damage

a. For each damage mode capable of re.sulting in at least a 10 CFR Part
20 or 100 release, the credible sources of such damage (for example,
explosives and/or incendiary devices) will be identified. ;

b. Using explosive yield, structural response, and other analyses, the !

amount and placement of damage sources resulting in the maximum ;
4

release will be determined a',suming no mitigating system functions !
:and assuming that the advert,ary has direct access to all reactor
'

components.

c. The calcufstions of Task 3 will be repeated allowing safeguards
credit for any physical barriers blocking direct access to the ,

reactor fuel.
d. The results of this task will be reported in an interim report to the

NRC.

, .
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Task 4 Scaling,3,fAa,9e Sources to 10 CrR 70 arid 10 U R 100 |
,

'

The results of Task 3 wl11 be scaled to determlnc the demage '.ources
'

a.
icading to 10 CIR 20 and 10 CFR 100 releases.

;

b. The results of this task will be reported along with Task 3 in an
interim report to the NAC. |

!

Task 5. Octermination of Misogeration scenerlos
Using LR system descriptions, damage modes from Task F, and damage ia.
sources from Task 3, a system logic model (f ault-tree) approach will |
be used to determine sabotage scenarios resulting from unauthorized |

!

operation of reactor controls, systems, or fuels.
b. The results of this task will be documented in en interim report for

,

the NRC. I

f

i
Task _6. Mitigating Systems Effects

Using the sabotage scenarios developed in Task 5, the effect of ;a.
mitigating systems on radionuclide release will be included using
system logic models (f ault trees) to determine the effects of both |

full and partial operation of mitigating systems. |

b. Using the insights of Task 6.4 above additional or modified safety ,

features or administrative practices that covid be adopted will be ,'
.. ,

,identified.
C. The results of this task will be documented along with Task 5 in an ;

interim report for the NRC.
!

.

Task 7. Program Plan for FY 1986
|Upon the conclusion of the LR analyses, a detailed plan for completing

the remaining five nonpower reactors in FY 1986 will be f ormulated and

submitted to the NRC.

-
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TABLE I

TIMETABLE
'

,

.

1

TASK 2 0 N D J F M A M J J A 5 e
j *

; a. Core Inventory Calculations A,

:

$

b. Identify Damage Modes A

1

c. Determine Core Damage A,

1

i

!, d. Radionuclide Release A
t 5

!

. e. Idhole Body Dose A
i

! :

j f. Terminate Studies as Applicatie A . ;

j

i g. Part 20 and 100 Release Damage - A
Determination4

i
!

: h. Report
-

, u

i

|

i

e

,
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TASK 3 0 N O J F M A M J J A 5

i

a. Identify Damage Sources - 4
.

a-,

b. Calculate Amount of Damage a
Source

e

4 c. Include Effects of Safeguards a
; Earriers

d. Report; ,

u
,

1

i

| TASK 4
1

i

a. Scale Results of Task 3 to Oi

i Part 20 and 100 Releases
;
r

b. Report with Task 3
- *

: . "
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TASK 5 0 N D J F M A M J J -A 5
,i

~

.

a. Construct logic Models for a
; Scenarios

1

b. Report i

.

4

; TASK 6
i l

i a. Construct logic Models 4
j

; b. Make Recomumendations on 4
j Improved Safeguards
!

c. Report with Task 5 .1,

1

l
i

TASK 7
.

| a. Sobeit Program Plan g
i for FY 1986

'
,

i

i,
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