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This is an unofficial transcript of a meeting of the United States
Nuclear Regulatory Cc= mission held on Tuesday, 31 July 1979 in the

Commissiens's offices at 1717 H S tree t, :i. W., Washington, D. C. The
=ceting was open to public attendance and observation. This transcript
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DESIGN BASIS CORE MELI

ACCIDENIS SEVERE CORE DAMAGE ACCIDLNIS

PRE
*

IMI
-

i

i
.

.

.

SEVCRE

CORE

DAMAGE

POST
''

: ,jgg

A. IVlNI THtIS

B. UlIIIH UNDIRSIANDING Of SHALL
LOCAS AND INAN511NIS

1 C. [NilANC[0 OPI RAIOR CAPABILIII
'
;; D. Blif f R UNDI R$I AholNG OF

;. s. C00L ANI Cit [HisiRY
,

1x E, THI Post-HORi[H
,
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RESEARCil LESSONS FROM TMI

e IMPROVED UNDERSTANDING 0F ACCIDENTS

SMALL LOCA, TRANSIENTS, AND ENilANCED OPERATOR CAPABILITY NEED RESEARCll ATTENTION T0:e

ENilANCE OUR UNDERSTANDING 0F AN0MALOUS SMALL LOCAS AND TRANSIENTS.e

TO ALLOW MANY STUDIES TO BE MADE OF TilESE TYPES OF EVENTS AND TilEIR MANYe

VARIATIONS. ;

TO PREDICT PLANT BEllAVIOR WITil GREATER PRECISION.e

l

i

3;i /
?l
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RESEARCll1ESSONS FROM TMI (CONT'D)

e TWO TYPES OF COMPUTER CODES ilAVE TO BE DEVELOPED:
.

e FAST RUNNING, LESS PRECISE CODES FOR STUDIES OF PLANT BEllAVIOR.

e PRECISE CODES FOR BENCilMARKING Tile FAST RUNNING CODES.

o EXPERIMENTS IN EXISTING FACILITIES WILL llAVE TO BE PERFORMED TO PROVIDE
-

DATA FOR MODELING AND TESTING CODES.
.

e- EVENT TREES WILL llAVE TO BE DEVELOPED TO DEFINE ACCIDENT SEQUENCES THAT RESULT

IN SEVERELY DAMAGED CORES. -

.

..

.

20
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RESEARCll LESSONS FROM TMI (CONT'D)

e PLANT RESPONSE UNDER ACCIDENT CONDITIONS
.

e IMPROVED UNDERSTANDING OF COOLANT CilEMISTRY

AND BETTER SAMPLING METil0DS .

e llYDR0 GEN BEllAVIOR IN COOLANT AND |

CONTAINf1ENT

~ ;

e EFFECTS OF llYDR0 GEN BURNING AND
'

EXPLOSIONS

e RESPONSE OF PLANT EQUIPMENT AND

STRUCTURES TO ACCIDENT CONDITIONS

e BEllAVIOR OF PLANT COMPONENTS UNDER

LONG TERM SEVERE ACCIDENT CONDITIONS-

2; ,'

!j.,.
*,)

h
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- RESEARCil LESSONS FROM THI (CONT'D)
'

!

POST MORTEM AND PLNIT REC 0VERY,e

I

llELP PLANT DATA COLLECTION AND REC 0VERY OPERATIONSe

\

e DISPERSION AND AMOUNT OF FISSION PRODUCTS IN
CONTAINMENT, COOLANT AND REACTOR COOLANT SYSTEM

o EXAMINE SAMPLES OF DAMAGED FUEL
'

.

EXAMINE CONDITION OF SAFETY RELATED EQUIPMENT ANDe

ESTABLISit PIANI REQUALIFICATION CRITERIA

'

':: .-

c
..
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SUMMARY OF ACRS COMMEllTS ON NEW

RESEARCil DIRECTIONS

i
'

.

1. GENEAL
.-

,

o BROADER RANGE OF SAFETY ISSUES flEEU TO BE i

COVERED IN RESEARCil

!

o Sil0ULD COVER PREVENTION AND MITIGATION OF ACCIDENTS

TilAT RESULT IN SEVERELY DAMAGED CORES

o CONSIDER MULTIPLE FAILURES AS OPPOSED TO ONLY SINGLE

FAllullES

o ACRS RECOGNI/ES TilAT RESEARCll IS ALREADY UllDERWAY

lil MANY iiEW AREAS. OTilERS CAN BE CONSIDERED AllD

IMPLEMElHED HITil0VT DELAYING Bul)GEIARY Pit 0 CESS.

k PRIORillES, LEVEL 0F EXPENDITURE AND FOCllS OF RESEARCll
'

c{- Sil0VLD DE IlEEVAlllATED 10 MEET FUTURE REQUIREMLillS. ,-,

N '

Y
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. |

2. SPECIFIC i

o GREATER EMPilASIS ON SMALL LOCAS AND ANOMAL 0US TRANSIENTS

o ANALYTICAL STUDIES OF A BROAD SPECTRUM 0F ACCIDENTS

Tl!AT 60 BEY 0llD DBA'S

o STUDY PRACTICAllTY OF RETAINING MOLTEN CORE WITillN

CONTAINMENT OR REDUCING RADI0 ACTIVITY IN LIQUID PATilWAYS

FOLLOWING MELTDOWN ;

o AllGMENT ONGOING STUDIES OF SIEAM EXPLOSIONS FOR BETTER

UNDERSTANDING

o MORE EXTENSIVE EVALUATION OF L10lliu PATilWAY CONSEQUEllCES

FOR CORE MELT ACCIDENTS

-

e

E5
-

u

7
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;

o IDENTIFY RESEARCll NEEDS RELATED TO PROCEDURES FOR

OPERATION, MAINTENANCE, TESTING AND SURVEILLANCE i

o REVIEW OPERATING EXPERIENCE TO DETERMillE PROBLEMS
,

lHPORTAllT TO SAFETY .s

o DEVELOP FAST RUNNING CODES FOR POSTULATED TRANSIENT

AND ACCIDENT SEQUENCES 10 AfD IMPROVED OPERATOR TRAINING,

!
DIAGNOSTIC INSTRUMENTATION AliD COMPUTER AIDED OPERATOR

GUIDANCE

i
'

o DEVELOP REAL T.lME METil0DS FOR ANALYSIS OF SYSTEM

DISTURBANCES TO PROVIDE TO OPERATOR IMPROVED DIAGNOSTIC

INFORMATION ON ABNORMAL SEQUENCES

i:. .

,

'

U
'

{O
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i

o RESEARCil ON SYSTEMS BEllAVIOR AND INTERACTION T0

INCREASE INSIGilTS ON OPERATING LIMITS, ABNORMAL

TRANSIENTS, AND IMPROVED DESIGN OF SAFETY SYSTEMS

l
'

.

o APPLICATION OF PROBABILISTIC METHODOLOGY TO IMPROVING

SINGLE FAILURE CRITERION, TO STUDIES OF ALTERNATE ,

SYSTEM DESIGN APPROACHES, AND TO OPTIMIZATION OF

PLANT SAFETY
,

i

o DEVELOP WATER CllEMISTRY SPECIFICATIONS; ESTABLISil Tile

EFFECTS OF ENVIRONMENTAL, FABRICATION AND OPERATING i-

VARIABLES ON CRACK GROWTil RATES

I

.

;i ,.

E:
'

//
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3. BilDGET COMMENTS

o ACRS SUPPORTS ADDITIONAL $30-31M FOR IMI RESEARCil
<

IN FY 1980 PLUS $3M FOR WASTE MANAGEMENT

o ACRS GENERALLY SUPPORTS FY 1981 BUDGET

'

o ACRS SUPPORT IS BASED ON Tile UNDERSTANDING TilAT

SOME RE0RIENTATION OF WORK HIGilT BE NECESSARY AS A
I

RESULT OF FURTilER STUDY

.

t
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NUCLEAR REGULATORY RESEARCH
,

' PROGRAM SUPPORT

UNMILLig
i.

244.6 i

,
.

|,76.3-

200 -

-

32.0 "'
66.5

'

M____onotom_ _ _ _ _ _ ' * *
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RES - IMI RELATED EFFORTS

($ IN HILLIGHS)

FY 1979 FY 1980 FY 1981

BASE SUPPL TOTAL :

TRANSIENT & SMALL LOCA'S $10.7 $29.3 $13.4 $42.7 $45.2

ENilANCED OPER CAPABILITY 1.0 0.6 3 . 6., 4.2 6.3 ,

PLANT RESPONSE UNDER ACCIDENT 0.3 2.0' S.1 7.1 9.2

CONDITIONS

POST MORTEM EXAM -0- -0- 2.1 2.1 4.6

IMPROVED RISK ASSESSMENT -0- 2.6 3.1 S.7 7.7

IMPROVED. REACTOR SAFETY -0- -0- _LZ _LZ _L3. ,

TOTAL $12.0 $34.5 $29.0 $63.5 $76.3
..

.. .

fp e.

,
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NUCLEAR REGULATORY RESEARCil
'

.l PROGRAM SUPPORT

(IN MILLIONS)

FY m FY 81 .

bk Rdb b
LWR SAFETY RESEARDI CONfi

SYSTEMS ENGINEERING $3'i.8 $41.3 $1.0 $35.6 $38.0 $2.4

LOFT 42.9 44.9 48.0 f18.0

CODE DEVELOPMENT 8.9 12.0 0.4 13.2 15.2 2.0

FUEL BEllAVIOR 23.1 28.7 27.9 27.9 |

PRIMARY SYS. INT. JJ _gji 15J 15d

TOTAL LWR 118.3 136.5 1 . 11 139.8 144.2 11 . 4
,

SEISMIC ENG. SAFETY 10.0 12.0 13.9 19.9 6,0 i

FAST BREEDER REACTORS 13.7 13.7 0/15.0 22.1 22.1

ADV. CnNV. REACTORS -0- -0- 0/3.9 _L3 _L3
;

TOTAL RSR 142.0 162.2 1 . 11 153.7/18.9 190.1 36.4

REACTOR ENV. 3.8 4.5 6.2 9.8 3.6

FUEL CYCLE 3.8 3.8 5.0 5.0 :

WASTE MANAGEMENT 6.7 9.7 12.9 14.8 1.9

SAFEGUAliDS 5.0 5.0 5.3/0.4 5.7 0.4

RISK ASSESSMENT 5.7 9.0 9.0 12.6 3.6
.

5 IMPR6! REALTOR SAFETY _ldl 1.0/3.4 Lil 0/6.6 _ fiji JJi

E TOTAL $168.0 $195.2/3.11 $4.8 $192.1/25.9 $244.6 $52.5
.

/69
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RECOMMENDATI0flS

e RE-EVALUATE NRC'S INSPECTION AND QUALITY ASSURANCE |
I

SYSTEM AND LICENSING CRITERIA TO DETERMINE EXTENT
.

TO WillCil TilEY INCORPORATE TillNGS LEARNED FROM RSS

AND OTilER RELEVANT LITERATURE. |

e USE RSS PROBABILISTIC METil0DOLOGY MORE EFFECTIVELY :

TO GUIDE REACTOR SAFETY RESEARCll SO AS TO REDUCE
'

UNCERTAINTIES IN ANALYSIS, AND TO GAIN GREATER

UNDERSTANDING OF Til0SE POINTS TO RISK UNCOVERED.

.

E..
;;.

|,,
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e WilERE DATA BASE IS INADE00 ATE, METil0D0 LOGY OF WASil-1400

CAN STILL BE USED TO UNC0VER Tile TOPOLOGY OF ACCIDENT

SEQUENCES. LIMITS OF KN00 LEDGE Sil00LD BE STATED, WITil0VT |

PRESSURE TO QUANTIFY (OTilER TilAN BOUNblNG) THAT WillCil IS

UNQUANTIFIABLE. !

e FAULT-TREE / EVENT-TREE ANALYSES Sil0VLD BE AMONG Tile

PRINCIPAL MEANS: |
'

e TO DEAL WITil GENERIC SAFETY ISSUES,

e TO FORMULATE NEW REGULATORY REQUIREMENTS TO ASSESS

AND REVALIDATE EXISTING REGULATORY REQUIREMENTS TO

EVALUATE NEW DESIGNS,

-
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NUCLEAR REGULATORY RESEARCH''

., I. PERSONNEL
'

FY 31FY 80 --

b fhb . h RE A RE

LWR SAFETY RESEARCil CONE

SYSTEMS ENGlHEERING 18 20 20 22 22

9 9 10 1 10 10 |
LOFT

CODE DEVELOPMENT
8 9 10 1 9 11 2

FUEL BEllAV10R 8 9 10 1 9 10 1

PRIMARY SYS. lHT. 3 J _g J 10 1
_

TOTAL LWR 51 55 58 3 59 63 4

SEISMIC ENG. SAFETY 19 19 19 19 23 4

FAST BREEDER REACTORS 11 11 11 0/12 15 15

ADV CONV. REACTORS -0- -0- -0- _ 0L1 _3 _3 ,

|TOTAL RSR 81 85 88 3 78/15 104 26
,

REACTOR ENV. 6 6 6 7 10 3

FUEL CYCLE 6 6 6 7 7

WASTE MANAGEMENT 10 12 12 15 18 3 :

SAFEGUARDS _B _8 3 _ _R. .8 __

f TOTAL SAFER 30 32 32 -0- 37 '13 6

).[ RISK ASSESSME!!T 23 26 30 4 26 33 7

IMPROV. REACTOR SAFETY l 1/2 3 2 0/4 4 ,. 4
e

PROG. DIR & SUPPORT 2'l 2'1 2a _ 2a 2a ' 3-

TOTAL 159 168/2 177 9 165/19 212 Il7 M
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NUCLEAR REGULATORY RESEARCN
'-

I EQUIPMENT

(IN HILLIONS)
FY R1

FY 80,b NIC (b REhb
LWR SAFEIY RESEARCil CONG i

SYSTEMS ENGINEERING $1.7 $1.7 $2.0 $2.0 i
!

LOFT 2.2 2.2 2.2 2.2

CODE DEVELOPMENT 0.2 0.2 0.5 0.7 $0.2
>

FUEL BEllAVIOR 1.5 1.5 ,.l.5 1.5

PRIMARY SYS INT. ll ld lJi lJi
TOTAL LWR 6.7 6.7 7.8 8.0 0.2

SEISMIC ENG. SAFETY 0.2 0.2 0.2 0.9 0.7

FAST BREEDER REACTORS 0.8 0.8 0/1.0 2.1 2.1

ADV. CONV. REACIORS 20: -0- 0/0J1 0J1 DJ1

.
7.7 8.0/1.4 11.4 3. liTOTAL RSR 7.7 .,

REAC10R ENV. 0.4 0.4 0.3 0.5 0.2
,

FUEL CYCLE 0.2 0.2 0.2 0.2

WASIE MANAGEMENT 0.9 0.9 1.0 1.0

SAFEGUARDS Od DJ DJ. 03

( TOTAL $9.3 $9.3 $9.6/1.4 $13.2 $3.6 9

;:

d ,.-
-
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NUCLEARREGI)LATORYCOMMISSION

FY 1981 BUDGET REQUEST

DIVISION OF REACTOR SAFETY RESEARCil |
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. SEISMIC, ENGINEERING AND SITE SAFETY PROGRAM DESCRIPTION

I' ($ in Millions)
'

FY 1980 FY 1981
i

incl. Suppl. Res. Req. Change Comment

Personnel 19 23 4 i

Structural $ 3.0 $6.0 , $ 3.0 Assess Safety Margins and Factors
,

Engineering Contributing to Seismic Risk I
!

of Structures, Systems and
Components

Mechanical 3. 9 7. 4 3. 5

Engineering Benchmark of Seismic Coinputer -

Programs

Site Safety 5.1 6. 5 1. 4 increased Need in Soil Foundation
Properties, Earthquake Response
Study, Source Modeling Studies
and Field Dispersion Programs

,

Total Prog. Spt. $12.0 $19.9 $ 7.9

Equipment $ 0. 2 $ 0. 9 $0.7 Instrument and Recording :
'

Equipment for Seismic
Experimental Programs

F
5 :

$ '

25



,/ ACRS COMMENTS

SEISMIC, ENGINEERING AND SITE SAFETY i
i

ACRS: IN GENERAL, ACRS SUPPORTS THE PROGRAMS WITHIN THIS DECISION UNIT !

AND RECOMMENDS A FUNDING LEVEL OF $17 MILLION FOR FY 1981.

RES: ACRS GUIDELINES, SUCH AS LIMITING EXPERIMENTS AND INTERDISCIPLINARY
INVOLVEMENT IN CERTAIN PROGRAMS, WILL BE FOLLOWED. |

.

ACRS: FURTHER ATTENTION BE GIVEN TO THE REllABILilY OF ELECTRICAL SYSTEMS |
I

AND COMPONENTS UNDER EARTHQUAKE CONDITIONS.

RES: AGREE. THIS WORK IS ALREADY PLANNED FOR FY-80. :

1

ACRS: NOT PREPARED TO ENDORSE THE LARGE PROPOSED GROWTH IN ATMOSPHERIC
,

TRANSPORT AND DIFFUSION.
'

,

RES: THIS PROGRAM IS ENDORSED BY NRR AND SD ATTHE REQUESTED LEVEL AND
IS NEEDED FOR CURRENT LICENSING DECISIONS. GROWTH IN PROGRAM IS
NEEDED FOR TESTS TO PROVIDE GUIDANCE ON PLACEMENT OF RADI ATION
MONITORS AROUND NUCLEAR PLANTS..-

:
e

e f
z. ,



9

?
+" PROGRAM BREAKDOWN

,

SEISMIC, ENGINEERING, & SITE SAFEW |
,

CONTINUATION OF ENDORSED PROGRAM $16.5M !

TMI-RELATED 2. 0.

NEW STARTS l.4'

!

SEISMOLOGY & METEOROLOGY $ 0.4

REQUEST IN HAND

EVALUATION OF ASME & OTHER INDUSTRIAL 0. 4

CODES & STANDARDS - USER REQUEST IN
PROCESS -

EVALUATION OF NEW CONCEPTS IN PlPING 0. 5 f

RESTRAINTS AND PLANT COMPONENTS

DURING EARTil00AKES - USER REQUEST IN

PR0_ CESS j,

.

$19. 9M

? ,

'a

O r)



SEISMIC, ENGINEERING AND SITE SAFETY RECLAMA'

,8 FY 1981

RES

RES Req. EDO Reclama |

$19. 9M $13.9M $ 6.0M
Program Support

|
0. 9 0. 2 0. 7

Equipment
23

- 19 4
Personnel I

.

impact of EDO Mark

Programs Delayed

- SSMRP, Atmospheric Dispersion, Benchinark of Computer Codes, Pump and Valve
Qualification Requirements

Programs Deleted (Existing) '

i
- Snubber Qualification Requirements, Missile impact on Structures, Dynamic Test ng

of Structures, Nonlinear System Modeling of Reactor Components

Programs Deleted (New)

- ASME Code Evaluation (Stress Corrosion Cracking), Seismic Stability of Waste Disposal
Sites, Assessment of Minimum Meteorological Monitoring

RES Reclama

k. - This Decision Unit is Funded $0.6M below the Minimum Level Considering the Work Needed
to Continue the FY 1980 Supplement.

A} - ACRS Recommends Funding at a Level Closer to the Requested Level.
- Important Programs, Endorsed by NRR, IE, and SD, willbe Delayed or Deleted Affecting NRC's3

Ability to Assess Licensing Problems.
- Additional Staff Needed to Manage Growing Programs a8



.

''

.!' IMPACT OF ACRS FUNDING LEVEL RECOMMENDATIONS

SEISMIC. ENGINEERING AND Si1E SAFETY .

I
*

FY 1981

RES

RES Req. ACRS Reclama |

Program Support $19. 9M $17.OM $ 2. 9M ,

impact of ACRS Mark
.

The following Programs will be Delayed or Deleted
-

- HDR Analysis and Test Evaluation

- Snubber Qualification Requirements

- Impactive Loads and D'ynamic Testing of Structures

- ASME Code Evaluation (Stress Corrosion Cracking)

- Safety Margins for Structures OtherThan Containment (Auxiliary Bldgs., Etc.) |
I

- Assessmentof Minimum MeteorologicalMonitoring

RES Reclama

- Important Programs, Endorsed by NRR, IE and SD, will' e Delayed or D'eleted Affecting
NRC's Ability to Assess Licensing Problems

k.
,..

...

"*
,

A0



SYSRMS ENGINEERING RESEARCH DESCRIPIl0N

($ in Millions) f
a !

i
t

FY 1980 FY 1981

incl. Suppl. Res. Req. Change Comments

!

Personnel
- 20 22 2

I

Semiscale $ 10.2 $ 8.1 -$ 2.1 Simulate Effects of PWR Small
LOCAs and Anomalous Transients

Blowdown /Reflood 9. 2 8. 4 * - 0.8 BWR Transients and PWR |
,

Bundle Bolloff Expts.
Heat Transfer

3D Flow Distribution 15. 8 10.0 - 5. 8 Reduced Delivery of instruments
to Germany and Japan

ECC Bypass 0. 9 0 - 0.9 Current Small Scale Tests Complete.
Full Scale Bypass Data from 3D.

Model Development 1. 9 3.5 1. 6 Investigate & Model Steam / Water

interaction Phenomena |

Containment Intercompartment Flow

Tests |

Operational Safety 2. 6 6.1 3.5 Evaluate Fire Protection and Qual-
ification Test Methods, Noise
Analysis, Safety & Relief Valves,
and IMI Class IE Safety Eqpt.

f Tech. Support 1. 7 1. 9 0. 2 Maintain Code Center, Nuclear
-

Safety Information.Ctr. and
J:: '" " "" " "

h Total Prog. Spt. $ 42.3 $38.0 -$ 4.3'

Equipment $ l. 7 $ 2.0 0.3~'

30



I
. , !'

ACRS COMMENTS

SYSTEMS ENGINEERING j

SEMISCALE

ACRS: DOES NOT ENDORSE SEMISCALE USE FOR INTEGRAL SYSTEM TEST: SOME
i

REDUCTION COULD BE MADE.'
'

RES: DISAGREE. IN ORDER TO STUDY MANY ANOMALOUS TRANSIENTS AS ,

RECOMMENDED IN 5/16179 ACRS LETTER, WE NEED SEMISCALE FOR |
SEPARATE EFFECT TESTS OF SMALL-LOCA AND PLANT-TRANSIENTS AND

FOR LOFT SCOPING TESTS. SEMISCALE PROVIDES A CONVENIENT
RESEARCH TEST FACILITY WITH QUICK TURNAROUND CAPABILITY. ,

NRR SUPPORTS THE NEED FOR SEMISCALE TESTS.

!

BLOWDOWNIREFLOOD HEAT TRANSFER. 3D FLOW DISTRIBUTION. & MODEL DEVELOPMENT
,

ACRS: AGREE WITH PROPOSED PROGRAM AND BUDGET

ECC BYPASS

[ ACRS: REALLOCATE FUNDS FOR SMALL SCALE TESTS TO HIGHER PRIORITY RESEARCH'

RES: AGREE c'
,

3\
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<!

ACRS COMMENTS
SYSTEMS ENGINEER NG (Contd)

i

.

OPERATIONAL SAFETY ;,

!

ACRS: PROGRAM RESPONSIVE TO LAST YEAR'S ACRS RECOMMENDATION TO INCREASE
BUDGET. THIS YEAR, ACRS AGREES WITH HUMAN FACTORS, COMPUTER .'

CONTROLS, AND OPERATIONAL SAFETY STUDIES. ACRS SUPPORTS NRC

PARTICIPATION IN TMI POSTMORTEM OF SAFETY-RELATED EQUIPMENT AND
QUESTIONS OF REQUAllFICATION. NRC SHOULD COMPLETE FIRE, QUAL. TEST.,

AND NOISE ANALYSIS PROGRAMS. (MAY ATTENUATE FOR HIGHER PRIORITIES.)

RES: AFTER ACRS AND BRG REVIEW, RES REDUCED REQUEST FROM $9.3M TO $6.lM.

HOWEVER, EDO MARK.lS $3.7M. RECLAMA. NRR WANTS FULL-SCALE FIRE

TESTS. QUAL. TEST PROGRAM IS KEY TO POSTMORTEM AND REQUAL. STUDIES. !
!

NOISE ANALYSIS IS NEEDED TO ASSESS PLANT CONDITIONS. ACRS SUPPORTS
HUMAN FACTORS.

|
:

. '

a

c |
;

3.L
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!?

PROGRAM BREAKDOWN i

SYSTEMS ENGINEERING

. !

CONTINUATION OF ENDORSED PROGRAM $22. 9M i

.

TMI-RELATED 14.1 |

NEW STARTS l.0 |

CONTAINMENT INTERCOMPARTMENT FLOW TESTS I

$38.0M

.

-

C;
i d;

$

.
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f,
" SYSTEMS ENGINEERING RECLAMA

FY 1980
'

RES |

RES Req. EDO Reclama

Program Support $42.:M $41.3M $ l. OM

Equipment 1. 7 O. 5
' --

Personnel 20 20 --

.

Impact of EDO Mark

Operational Safety j

- Defer Preparation for Post Mortem of TMI Class IE Safety Equipment.
i- Defer NRC Participation in Program to Test Safety and Relief Valves.

- Defer Study of Accident instrumentation Technology.
.

RES Reclama

$ 0.5 - Valve Testing - Lessons learned Task force Wants NRC to Participate in Industry
Program :

$ 0.3 - Evaluate and Plan TMI Post Mortem
$ 0.2 - Begin Accident Instrumentation Study

I

. -

g
*

c: .-

, + .

C.

b
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SYSTEMS ENGINEERING RECLAMA
'

FY 1981

RES
.

RES Req. EDO Reclama

Program Support $ 38.0M $ 35.6M $ 2.4M
' i

Equipment 2. 0 2. 0
--

Personnel 22 22 --

3

Impact of EDO Mark

Operational Safety
'

- Defer NRC Participation in Industry Program for SafetylRelief Valve Testing

- Defer IE Support on Communications Center and Inspection Instrumentation
'

RES Reclama

$ 2.lM - Valve Testing - Lessons Learned Task Force Wants NRC to Participate in
Industry Program

$ 0.3M -IE Wants RES Survey of Plants to Determine Response Center Requirements.
.

;ii
.

/
:.

'

36
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LOSS OF FLUID TEST (LOFT) PROGRAM DESCRIPTION
#

_

,( ($ In Millions)
.._

FY 1980 FY 1981

incl. Suppl. Res. Req. Change Comment

!
Personnel 10 10

--

Planning & Analysis $ 3. 8M $ 5.4 $l.6 increased Analys:s Costs for
More Tests i.

Fuel 7. 5 7. 7 0. 2

Operations 9. 0 10.6 1,6 Operating Costs of Hot Shop |
'

and 110t Cells

instrumentation 7. 9 7. 4 - 0.5
i

facility Support 9. 9 10.2 0.3 Control Room Diagnostic Eqpt.

Plant Mods for Added Tests
'

Engineering and 6. 5 6. 7 0. 2
-

Physics
>

Adv. Fuel Instr. 0. 3 0.3 --

Total Prog. Spt. $44.9 $48.0 $ 3.1

Equipment $ 2.2 $ 2.2 --

.

:: >

c

!'..

.d

R7 .
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ACRS COMMENTS

'

LOSS OF FLUID TEST (l&T)

!-

ACRS: SUPPORT $49.3M RES REQUEST.
RESTORING $1.3M WOULD ACCELERATE TEST PROGRAM. ,

RES: RES ACCEPTS BRGIEDO MARK OF $48.0M. |

RES AGREES THAT $1.3M REDUCTION PROBABLY WILL REDUCE NUMBER OF
TESTS IN FY I%I. BUT BECAUSE TEST REORIENTATION IS IN PROGRESS,

SPECIFIC CASE FOR.ADDED $1.3M CANNOT BE MADE YET.

:

*
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LOSS OF FLUID TEST (LOFT)

FY 1981 TMI-RELATED RESEARCH
,

3 OPERATIONAL TRANSlENTS

2 INTERMEDIATE LOCAS 60% TMI-RELATED
-

:

1 LARGE LOCA $28. 8M

'

DIAGNOSTIC INSTRUMENTATION

.

A,

<

-.

N

[ |

40
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LOFT RECLAMA

FY 1980

RES

RES Req. EDO Reclama

Personnel 10 9 I
,

impact of EDO Mark

Analysis of Significantly increased Number of Tests Due to TMI Will tag and Slow NRR .

Related Activities

i

RES Reclama

Additional Test Analyst Needed to Analyze larger Number of Tests.
:

.

$

'

;;.

d. /
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~.!
LOFT TEST PLAN

JULY 1979

.

FY 1979

l2-2 Large L,0CA (8 Kwlft.)

12 -3 litrge LOCA (12 Kwlft.)

L3-0 Zero Power Small LOCA
,

.

FY 1980

4 Small LOCA

2 Operational Transient
~

I Large LOCA
s

FY 1981

3 Operatiotial Transient

2 Intermediate LOCA

I Large LOCA
.-

.

$..
C.
.. :
* -
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''
CODE DEVELOPMENT PROGRAM DESCRIPTION

($ in Millions)

FY 1980 FY 1981

incl. Suppl. Res. Req. Change Comment

.

Personnel 10 || |

*

Systems Codes $ 6.2 $ 6.3 $ 0.1 Expedite TRAC-BWR

Accelerate Transient Codes
(IRT & ROMONA)

Develop Fast Running Codes for
Small LOCAs and Transients

Component Codes 1. 4 1. 6 0. 2 Expedite Detailed Code (COBRA)
and tie to TRAC

TRAC Assessment 4. 8 7.3 2. 5 Continue TRAC Assessment

Develop Data Bank on Pow.'r Plants

Apply TRAC to 0perat!;;g Reactors

Total Prog. Spt. $12.4. $15.2 $ 2.8

Equipment $0.2 $ 0. 5 $ 0.3
'

,

|
*

.

& ,
.

||Y
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ACRS COMMENTS

CODE DEVELOPMENT
.

!
'

ACRS: EMPHASIZE USE OF AVAILABE CODES TO STUDY
SMALL LOCAS ANQ ANOMALOUS TRANSIENTS.

I
RES: AGREES - PROGRAM BEING REORIENTED THIS WAY.

.

!

i

ACRS: DATA BANK ON OPERATING REACTORS COULD BE
DEFERRED FOR HIGHER PRIORITY MAlTERS.

,

RES: DISAGREE - DATA BANK IS TO COLLECT PIANT
PARAMETERS FOR INPUT TO SAFETY ANALYSIS
CODES. IMPORTANT CAPABILITY FOR NRC !

RESPONSE IN EVENT OF CRISIS. TAKES 3 TO
6 MONTHS TO GENERATE INPUT DECK. ALSO
NEEDED FOR COMPREHENSIVE STUDY OF

TRANSIENT BEHAVIOR OF DIFFERENT REACTOR TYPES.

.:

E, 8

) .'. ,

,

'
b

W



| .

PROGRAM BREAKDOWN |

CODE DEVELOPMENT

!

.

CONTINUATION OF ENDORSED PROGRAM $11.2
-

ITMI-RELATC , 4. 0

|NEW STARTS. 0

$15.2
,

!

.

*TRAG applications to operating reactor problems included in
TMI-related research. (Results from request of NRC TMI Special
investigation group. )-

;

..

':.
; /,
.4

.



.

U
'

,

CODE DEVELOPMENT

FY 1%l TMl-RElATED RESEARCH

HYBRID CODE DEVELOPMENT $1.0M ,

.

FAST-RUNNING C'JDE DEVELOPMENT l.0 . ;

DATA BANK l.0 l

TRAC APPLICATIONS 1. 0 i
.

$ 4.0M
.

e

::
'~

.3 :
,
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'

CODE DEVELOPMENT REClAMA

FY 1981 RES

RES Req. EDO Ret . .da

Program Support $15.2M $13.2M $ 2.0M

Equipment 0. 5 0. 5 -
.

i

Personnel 10 9 i

Impact of EDO Mark .

TRAC Assessment and Applications ]
- Defer Development of Reactor Data Bank to Provide ret Access to Plant Hardware Data

and Other Information Needed for Safety Analyses.
.

- Defer Use of Fast Running TRAC for Resolving Current Licensing issues and Exploring
Consequences at New Accident Scaqarios. Involving Multiple Failures and Operator
Actions.

RES Reclama .

Data Bank $ l.0 - Collect Plant Parameters for input to Safety Analysis Codes

Code Applications $ l.0 - Needed to respond to NRR requests. ,

Additional Code Analyst Needed for increased TRAC Code Assessment Effort (if Not Granted
..

in FY 1980)c

': ' ,-
'

$,: '

N'



Flic bel %ViOR RESEARCH PROGRAM DESCRIPTION
;;

($ in Millions)

FY 1980 FY 1981

incl. Suppl. Res. Req. Change Comment

#

Personnel 10 10
--

Clad & Fuel $ 3.1 $ 2.6 -$ 0.5 Prepare to Examine TMI Fuel
Samples -

Fuel Codes 1. 4 1.5 0.1 Extend Fuel Code Develooment
to include Degraded Cooling &
Higher Temperature Conditions

In-Pile Testing 16.3 15.5 - 0. 8 Experiments on Fuel Rod

(PBF) Boiling Conditions: Operational
Transients; and Reactivity in-
sertion Accidents

in-Pile Testing 3. 9 4.2 0.3 Full length Fuel Tests in NRU
i

(0Hier) Plan Essor Tests
'

Fuel Melt 4. 0 4.1 O. I Fuel Melt Steam Explosions,
Hydrogen Program, Fission
Product Release & Transport

k.. Total Prog. Spt. $28.7 $27.9 -$0.8

h Equipment $ l. 5 $ l.5
&

,

!'



ACRS COMMENTS

.!i.'' FUEL BEHAVIOR RESEARCH

CLAD AND FUEL, FUEL CODES

ACRS: WORK OF SUBSTANTIAL AID IN REACHING REGULATORY DECISION. IT

SHOULD CONTINUE AT CURRENT LEVELS. NRC SHOULD WORK ON
MODELLING 0F SEVERE OVERHEATING.

'

RES: AGREE.
.

IN-PILE TESTING (POWER BURST FACILITY)
.

ACRS: SUPPORTS AUGMENTATION OF PBF PROGRAM IN FY-80 IN CONTEXT OF
NEED FOR PBF TO EMPHASIZE EXPERIMENTS RELATED TO CORE DAMAGE ,

AND TO SMALL AND LARGE SCALE FUEL MELTING.

RES: AGREE.
'

ACRS: NRR SHOULD RE-EVAll1/\TE REGULATORY REQUIREMENTS FOR RIA.

RES: WILL REVIEW Rf A PRIORITY WITH NRR.
i

ACRS: IF RIA IS UNNECESSARY, PHASE OUT PBF PROGRAM UNtfSS IT CAN

AID IN STUDY OF FLOW STARVATION AND FUELMELT ACCIDENTS.

[ RES: WILL PLAN TESTS REQUESTED BY ACRS IN FY-80, AND Wlil RUN THE

jf TESTS IN FY 81-8. IF RIA TESTS ARE NEEDED THEY WILL BE RUN IN
i FY 80-82.
C '

,

!'

50
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ACRS COMMENTS,y

FUEL BEHAVIOR RESEARCH (CONTINUED)

IN-PILE TESTING.(OTHER)

'

ACRS: TERMINATE NRU IN FY B AS PLANNED.

*

RES: AGREE.
;

!

ACRS: ESSOR PROGRAM HAS ATTRACTIVE ASPECTS, BUT REVIEW CAREFULLY

BEFORE COMMITMENTS.
-

,

I

RES: AGREE.

|
FUEL MELT

ACRS: AUGMENT RESEARCH ON STEAM EXPLOSION AND CORE RETENTION.
!

RES. AGREE. .

.-

a

g:.
'

,

5/
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,.I

PROGRAM BREAKDOWN

FUEL BEHAVIOR.

CONTINUATION OF ENDORSED' PROGRAM $19.9M .

.

'

TMI-RELATED 8. 0

!

NEW STARTS * 0

|

$27. 9M

,

'ESSOR experiments on small break and core bolldown included in

[ TMI-related research.
O
i4.
,

E.:
,*

e

5%



-

.

!
1

FUEL BEHAVIOR RECLAMA

FY 1980
RES

RES Req. EDO Reclama
.

Personnel 10 9 I

.

Impact of EDO Mark

New Programs in Coolant Chemistry Will Have less Than Desirable Direction and RES
Will lack Expertise in Water Chemistry.

RES Reclama

Coolant Chemist Needed to Direct RSR Research on Accident and Safety Related Aspects
of Normal Water Chemistry.

FY '1981

RES

RES Req. EDO Reclama

3

$i Personnel 10 9 I

b Coolant Chemist (If Not Granted in FY 80) ~

:
,

53
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FUEL BEHAVIOR

FY 1981 TMI-RELEATED RESEARCH

.

'

TMI FUEL EXAMINATION $0.6M ;
,

PBF EXPTS. ON CORE 80ltbOWN & l.6
COOLABILITY OF DAMAGED CORE ,

!

ESSOR EXPTS. ON SMALL BREAK & l.7 -

CORE BOILDOWN

FUEL MELT 4.1

$8.0M ,

.

.

O

b.;
'

-

.o .-

.
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PRIMARY SYSTEM INTEGRITY PROGRAM DESCRIPTIONi;

" ($ In Millions)-

FY 1980 FY 1981

incl. Suppl. Res. Req. Change Comment
.

!

Personnel 8 10 2

Fracture Mechanics $ 4.3 $ 5.9 ' $l.6 Improve Piping Integrity Analyses.

Toughness of irradiated Weld
'

Metal. . i

Pressurized Thermal Shock

|Hydrogen Embrittlement of Steel

Operating Effects 3. 3 6.3 3. 0 Stress Corrosion Cracking in Piping.
,

Degradation of Steam Generators.
"

Annealing and Surveillance Dosimetry$

!Toughness loss in Cast Stainless
Steel.

Nondestructive 2. 0 2. 9 0. 9 Real-Time, improved Flaw Detection

Examinadon
. _ Crack Monitoring in Hydrotest.
c
jf Total Prog. Spt. $ 9.6 $ 15.1 $ 5.5

$ Equipment $ l.1 $ l.6 $ 0. 5 Equipment for Pressurized Thermal
'

Shock Tests

Gl
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/;' ACRS COMMENTS

PRIMARY SYSTEM INTEGRl1Y

FRACTURE MECHANICS

ACRS: AGREE WiiH RES PROGRAM.

.

OPERATING EFFECTS

!
ACRS: LIMIT STEAM GENERATOR EXAMINATION TO CORRELATION BETWEEN NDE -

INDICATIONS AND TUBE INTEGRl1Y UNTIL CAREFUL STUDY HAS INDICATED
THE POSITIVE CONTRIBUTION TO BE MADE BY ADDITIONALWORK.

RES: N0 IMPACT ON FY 1981 BUDGET; RES WILL DISCUSS WITH ACRS AGAIN NEXT YEAR

IN CONJUNCTION WITH FY 1982 REVIEW. |

ACRS: BROADEN BWR PIPE-CRACKING RESEARCH TO INCLUDE PWR's AND WATER
CHEMISTRY LIMITS.

RES: AGREE.

'

;- NON-DESTRUCTIVE EXAMINATION

l .'
k' ACRS: IMPORTANT TOPIC. AGREE WITH BUDGET, BUT RES/NRR COORDINATION SHOULD IMPROVE.

/RES: AGREE.

Slp



.iY
PROGRAM BREAKDOWN

:

PRIMARY SYSTEMS INTEGRITY

!
CONTINUATION OF ENDORSED PROGRAM $9.4M

'

TMI-RELATED l.6 j

.

NEW STARTS 4.1 ,

|

STRESS CORROSION CRACKING & BWR PIPING $2.4

REQUESTED BY ACRS
i

|

|NTERACTIVE PIPING CODE - RESULTING FROM l.5
PIPEWHIP USER ENDORSEMENT

i

TOUGHNESS IN CAST STAINLESS STEEL - 0.2

RESEARCH NEEDED TO EXPLORE IN-SERVICE '

DEGRADATION OF EXISTING VALVE CASTINGS

$l5.I'

'

:
:: '

vs.

N ,

!
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PRIMARY SYSTEM INTEGRITY

FY 1981 TMI-RELATED RESEARCH
.

!
.

PRESSURIZED THERMALSH0CK $1.0M

HYDROGEN EMBRITTLEMENT 0. 4
.

REQUALIFICATION AFTER ACCIDENTS 0. 2

$1.6M }
!

.
!

o,'

m,

;:. -

,
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'
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PRIMARY SYSTEM INTEGRITY RECLAMA

FY 1981

RES

RES Req. EDO Reclama

Personnel 10 9 I.

impact of EDO Mark

i Nondestructive Examination Programs will llave Undesirably low level of Direction -

RES Reclama
'

Metallurgical Engineer to Direct Expanding Number and complexity of nondestructive
Examination Research Programs:

.

k

e
'

.

. . .
-
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FAST BREEDER REACTORS PROGRAM DESCRIPTION
.'. -
!' ($ In Millions)

FY 1980 FY 1981
-

incl. Suppl. Res. Req. Change Comment

Personnel 11 15 4

Analysis $5.4 $ 7.8 $ 2.4 Delineate Accident Sequences
'

per ACRS Request:

Safety Test Facility 0 0. 7 0. 7 Define Requirements for New

Studies facilities to Test Natural
Circulation'

,

Materials Interaction 2. 8 4. 6 1.8 Test Failed Fuel Behavior Models
Needed for Licensing Evaluation.

Aerosol Release and 2. 2 3. 0 0. 8 Complete Tests of Source from

Transport CDA: Initiate Non-CDA Source
Tests-

System Integrity 3.3 6. 0 2. 7 Qualify CONTAIN code.

Perform Larger Scale Fuel Melt
Tests'

Total Prog. Spt. $13.7 $22.1 $ 8.4
'

k[ Equipment $ 0. 8 $ 2.1 $ l.3
i::.

:.y. .

U)
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ACRS COMMENTS

ADVANCED REACTORS SAFETY RESEARCH
.

ACRS: 'THE ACRS REITERATES ITS CONVICTION THAT AN ADVANCED REACTOR
RESEARCH PROGRAM SHOULD BE CARRIED ON."

'THE COMMITTEE ENDORSES THE LEVEL OF $22.1 MILLION FOR FAST REACTORS,

AND $3.9 MILLION FOR ADVANCED CONVERTERS FOR FY 1981..."
- ,

! ADDITIONAL EMPHASIS SHOULD BE GIVEN TO INVESTIGATION OF A BROAD
SPECTRUM OF ACCIDENTS. ,

RES: AGREES.
,

- -

(
;b.

3.
'

!
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'

rASl BREEDER REACTORS RECLAMA
.

FY 1981

EDO RES ,

RES Req. Let Aside) Reclama |

Program Support $22.lM * $15. 0M $7.lM

Equipment 2.1 1.0M l.1

Personnel 15 12 3

Impact of EDO Mark
1

- Built-in Growth in Current Programs Cannot be met at $15M Level

- Will Have to Shut Down Aerosol Test Facilities at ORNL

- Will Have to Shut Down Th-H Facility at BNL

- Suspend High Temperature Material Tests at Sandia
!

- Cannot Meet ACRS Recommendation to Broaden Program.

RES Reclama

f DOE Plans $500M Yearly FBR Program

1: Three ACRS Recommendations Give Rise to Need for Extensive New Work:
|,"' - Analyze Accidents Over a Broad Soectrum Events, Do Not focus on CDA.

- Determine the Need for a New Faciiity to Test Capability For Natural Circulation ,-*
- Review Fuel Testing Capabilities to Define Additional Testing Needs.

la



'

.

.

. /,' ADVANCED CONVERTER REACTORS PROGRAM DESCRIPTION

($ In Millions)

FY 1980 FY 1981

incl. Suppl. Res. Req. Change Comment

Personnel 0* 3 3

Program Support $ 0* $ 3. 9 - $ 3. 9 Graphite Core Support Block
Surveillance Tests and Convective
Plume Heat Transfer Tests in
Support of Ft. St. Vrain .

Equipment 0 0.4 0. 4

* Current Congressional Action Identilles $3.7M to " Accelerate" GCR Effort in FY 80.
'

This Program Requires Maintaining Three Staff Positions from FY 1979.
.

I

ap

Q.*.

UC
,

t'
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ADVANCED CONVERTER REACTORS RECIAMA

FY 1981

RES
*

RES Req. EDO Reclama

Program Support $ 3.9$1 $ 3. 9M $0.0
'

Equipment 0. 4 0. 4 0. 0

Personnel 3 3 0
.

I

impact of EDO Mark

Should the Pqram be Funded?

- Strong Supp'Athr Gas-Cooled Reactors in Congress

- User-Need 6.-: 2 0 rafted to Support Near Term Ft. St. Vrain Program

- ACRS Recommett Continuing Current Program Plus initiation of Scoping Studies

on GG Safety for Direct Cycle and Breeder.
<

- If ! Funding identified, and Congress Continues GCR Program into FY 1981, Other
'. .<C Programs Suffer

~-

5:
p.,
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.

/ BETTER UNDERSTANDING 0F TRANSIENT AND SMALL LOCA ACCIDENTS

($Million)

Modifications.and Checking of Existing Cddes to improve $ 3.1
Their Capability to Handle Anomalous Transient, Natural !

'

Circulation and Small LOCA Accidents in PWRs and
BWRs; Application of These Codes to Better Define and
Understand Behavior of Reactors Under These Conditions

'

Upgrade Semiscale to Study PWR Transients 3. 0

'

Upgrade TLTA to Study.BWR Transients and Small LOCA 2.2

Modify LOFT to accelerate Small LOCA Tests 1. 0 -

Separate Effects and Thermal-Hydraulic Tests 1.3

Coolability of Severely Damaged Cores; Release and 2.4
Transport of Fission Products -

Establish Data Bank for Each Operating Reactor 0. 4

for NRC Calculations

$ 13.4.;
:*

m*
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.i
.. s

PLANT RESPONSE UNDER ACCIDENT CONDITIONS

($ Million)
.

Improved Understanding of Coolant Chemistry af ter Fuel $ 0. 5

Failure; Better Sampling Methods

Hydrogen Behavior in Coolant and dontainment; i.2 I

Effect of Hydrogen Explosions .

|Response of Plant Equipment and Structures to Accident 2.1

Conditions

Potential Design Improvements for Maintaining 0. 5 I
Containment Integrity Under Fuel Melt Conditions

Benchmark Testing of Struqtural and Piping System 0. 8 !

Analysis Codes

$ 5.1

.-

h
a

..

| -
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,!

POST MORTEM EXAMINATION AND PLANT RECOVERY
'

.

'

($ Million)

Examine Samples of TMI Damaged Fuel $ l.0 :

Measure Fission Product Chemistry and Plateout 0. 6

Data ;

Post Mortem of IMI Safety Related Equipment and 0. 5

Establish Requalification Criteria ,

$ 2.1 i

i

.

|-

:,

;;

|?i ! ~
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i
. . ,. i

IMPROVED REACTOR SAFETY !

~

($ Million)

Improved Containment Concept $ 0. 5
,

i

improved Safety Systems for Coping with l.0..

Accidents involving Severely Damaged Fuel
;

|

Improved Valuellmpact Methodology 0. 2

$ l.7 !

,

|.

!

'

,
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NUCLEAR REGUMTORY COMISSION

:

FY 1981 BUDGET REQUEST
-

|

PROBABILISTIC ANALYSIS STAFF

;
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RISK ASSESSMEllI
,

.

.

'

EY_1980 FY 1981 A COMMENT _

INCL. RES
SUPPL. REO

PERSON!lEL 30 33 3
.

METil0DOLOGY DEVELOPMENT 1.7 2.5 0.8 IMPROVE TOOLS FOR RELIABILITY.
,

AND RISK PREDICTION !

REACTOR SYSTEMS AND LICENSING 2.7 3.6 0.9 DEVELOP RISK-BASED INSIGilTS FOR -

SUPPORT LICENSING

llVCLEAR FUEL CYCLE RISK 1.1 2.0 0.9 SUPPORT DEVELOPMENT OF LICENSING i

CRITERIA FOR WASTE DISPOSAL

TRAINING 0.1 0.1 -0- IMPROVED COURSE FOR LINE OFFICE

PERSONNEL
'

<

RELIABILITY DATA ANALYSIS 2.6 2.6 -0- DETERMINE LIKELIll00D OF llUMAll

b ERRORS AND EQUIPMEllT FAILURES

p
[ ACCEPTABLE RISK CRITERIA 0.2 0.3 0.1 RESEARCll BASES FGR CRITERIA

'
'JW
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''

RISK ASSESSMEiiT (CONT.)

EY_1980 FY 1981 e COMMENT
INCL. RES
SUPPL. REO

IMPROVE WASil-lfl00 0.1 ;0.3 0.2 IMPACT OF IMPROVED METil00S AND

i DATA
'

-
.

SUBIOTAL: RES 8.5 11.f1 2.9

OPERATIONAL SAFETY DATl 0.5 1.2 0.7 KICK 0FF NEW OPERATIONS EVALU-

ANALYSIS ATION GROUP, NOT FOR RES

GRAND TOTAL 9.0 12.6 3.6

.

4

an .,'

M.
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:
!

.



. .

RISK ASSESSMENT'

REACTOR SYSTEMS AND LICENSING SUPPORT
,

FY 80 FY 81 FY 82 EL81

PROGRAM SUPPORT (MILLIONS) 2.7 - 3.6 3.5 2 . 11

DBJECJHE: APPLY TECHNIQUES OF ACCIDENT, SEQUENCE ANALYSIS, SYSTEM RELIABILITY ANALYSI'',
'

AND RISK ASSESSMENT AS NEEDED.

CONTENI: 1. DEVELOP ACCIDENT SEQUENCES AND RELIABILITY MODELS FOR OPERATING REACTOR ,

'
PLANTS IN SUPPORT OF TASKS 3-5 BELOW.

2. IDENTIFY ACCIDENT SEQUENCES LEADING TO SEVERE CORE DAMAGE.

3. RESOLVE SELECTED GENERIC ISSUES

- STATION BLACK 0UT TAP-A llll

- DC POWER A-30

fl . DEVELOP IMPROVEMENTS TO SINGLE FAILURE CRITERION.

5. COMPLETE EXTENSION OF WAsil-1fl00 T0 in OTHER PLANTS.3
:

,

5 .-



!
.

,

I

~

REACTOR SYSTEMS AND LICENSING SUPPORT (CONT'D)
,

i

6. RISK ASSESSMENT FOR TRANSPORT ACCIDENTS NEAR PLANTS. .

t

!
7. REVIEWFROMAQUANTITATlVERISKASSESSMENTVIEWPOINT.

- R3C CATEGORY II ITEMS
i

'

i- SEP PLAN

- CONTENT OF TECHNICAL SPECIFICATIONS.
!

!

.

l

.

N

* * .

Q:,

/ , . .v
,
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'

RISK ASSESSMENT

METil0D0 LOGY AND SOFTWARE DEVELOPMENT ,

FY '80 FY '81 FY '82 FY '83
,

i

RE0 PROGRAM SUPPORT (MILLIONS) 1.7 2.5 2.6 1.8
.

OBJECIIVE: DEVELOP IMPROVED TOOLS FOR RELIABILITY DATA ANALYSIS, SYSTEM RELIABILITY !

PRED!CTION,IluMAN RELIABILITY PREDICTION, AND RISK ASSESSMENT.

I

CONIEllI: 1. IMPROVE CONSEQUENCE MODEL !

- LIQUID PATHWAYS RESEARCH

- SITE-SPECIFIC C.4PABILITY

- SENSITIVITY ANALYSIS

- GUIDANCE FOR EMERGENCY PLANNING

|2. FIRE RISK MODEL

3. IMPROVED CORE MELT MODELING

fl . FLOOD MODELS

- RIVER SITES-

;
- IN-PLANT SYSTEMS ANALYSIS

7 5, METil00S 10 SELECT LIMITING CONDITIONS OF OPERATION
'0 ,

,

'
'/6
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RISK ASSESSMENT

RELIABILITY AND llUMAN ERROR DATA ANALYSIS
!
i

FY '80 FY '81 EY '32 FY '83

PROGRAM SUPPORT (MILLIONS) 2,6 2.6 2 . 11 1.9
.

DIlJEC.THE: IMPROVE Tile DATA BASE FOR RELIABILITY ANALYSIS AND RISK ASSESSMENT.

CONIEHI: 1. IluMAtl ERROR RATE RESEARCll

- DATA COLLECTION: LER'S, PLANT LOGS AND INTERVIEWS, SIMULATOR

EXPERIENCE ,

- AtlALYSIS - CODES AND DATA BANK

- MODEL DEVELOPMENT - PREDICTION llANDB00K

2. EQUIPMENT FAILURE DAIA

- ACTIVE COMP 0llENT DATA COLLECTION: LER'S AllD PLANT LOGS

!
- AllALYSIS: DATA L. INK, TREND ANALYSIS, SPOT BAD ACTORS

- PIPING AND PASSIVE FAILURE ANALYSIS

3. MEMBERSlilP IN UKAEA SYSTEMS RELIABILITY SERVICE,;

:
1

'

I,'; ,

D |
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- ' RISK ASSESSMENT

NUCLEAR FUEL CYCLE RISK
;

FY '80 FY '81 FY '82 FY '83

RE0 PROGRAM SUPPORT (MILLIONS) 1.1 2.0 1.8 1.3
.

OBJECUVE: IDENTIFY Tile KEY DETERMINANTS OF WASTE DISPOSAL RISKS, DEVELOP METil0D0 LOGY

TO EVALUATE WASTE REPOSITORY SAFETY, AND ASSIST IN Tile FORMULATION OF

REGULATORY REQUIREMENTS.

CONTENI: - DEVELOP METil0D0 LOGY FOR WASTE ISOLATION RISK ASSESSMENT |

|
- EVALUATE SPENT FUEL ISOLATION ALTERNATIVES

.

- SCENARIO DEVELOPMENT FOR WASTE REPOSITORIES |
4

- DYNAMIC SIMULATION OF WASTE / ROCK PROCESSES

- WASTE MANAGEMENT OF RADI0 ACTIVE GASES -

.

j - EVALUATE DECONTAMINATION ALTERNATIVES

$: : .

6 '

[



ACRS COMMENTS .

,/ RISK ASSESSMEllI

IluMEI

" Tile ACRS STRONGLY SUPPORTS Tile REQUESTED FUNDING LEVEL OF f
$12.6 M1LLION" - HUREG-0G03

COMMEllIS

- ACRS URGES HIGH PRIORITY FOR:

- ACCEPTABLE RISK CRITERION

- FLOOD RISK ANALYSIS

- lluMAN ERROR STUE:ES

- TRAINING LINE-0FFICE PERSONNEL

- DATA COLLECTION ON TIME-DEPENDENT FAILURES ,

- REALISTIC ACCIDENT RELEASE PREDICTIONS FOR EMERGENCY PLANNING

- RES: AGREES

- ACRS SUGGESTS LOWER PRIORITY FOR:

- CLASS 3-8 ACCIDENT RISK ASSESSMENT

- FUEL CYCLE RISK

- RES: -

- AGREES ON CLASS 3-8,

$ - SLIPPED SCilEDULE ON WASTE DISPOSAL RESEARCll COULD LEAVE NRC

[ UNPREPARED TO LICENSE REPOSITORY ,e
-

..
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'

RISK ASSESSMENT
'

FY '80 (IN MILLIONS) |

~

RES RE0 EDQ RES RECLAMA

PROGRAM SUPPORT 9.0 9,0 -0-

PERSONNEL 70 26 11

EQUIPMENT -0-
,

-0- ---

IMPACT OF EDO MARK:

THE EDO INCREASE OF 3 IS EARMARKED FOR RES SATELLITE OPERATIONS

EVALUATION GROUP. PAS THUS GETS NO INCREASE ABOVE FY 80 FOR

RISK ASSESSMENT STAFF.

REAS0fLE0lLRECLt2A: -

!
-

ACRS URGES MORE RESEARCH AND LICENSING APPLICATIONS
-

REQUESTED PERSONNEL LEVEL IS NEEDED BECAUSE PROGRAM

SUPPORT IS DOUBLED i

-

RISK ASSESSMENT APPLICATIONS ARE CONSTRAINED BY NUMBER

{ OF TRAINED PRACTITIONERS

f. ,

i /
go



'
RISK ASSESSMENT

'

-

FY '81 ( IN MILLIONS )

RES RE0m EDQ RES RECLAfM

PROGRAM SUPPORT 12.6* 9.0 3.6* |

PERSONNEL 33 26 7
,

EQUIPMENT -0- -0- -0-

* INCLUDES 1.2 M FOR CENTRAL OPERATIONS EVALUATION GROUP

IMPACL_DE_ED0JiaRK ,

* UNDERSTAFFING PROBLEMS (SEE FY '80) ,

!

PROBLEMS DELAYED

- ACCIDENTSEQUENCESANDRELIABillTYMODELSFOROPERATINGPLANTS

- EQUIPMENT FAILURE DATA ANALYSIS ;

-

WASTE ISOLATION STUDIES
-

RESEARCil ON ACCEPTABLE RISK CRITERION
-

IMPROVEMENTS TO WASil-1400

7

5 ' PROGRAMS DELETED . |

: ,.

'" -

FUNDS INTENDED FOR CENTRAL OPERATIONS EVALUATION GROUP

~

RISK ASSESSMENT FOR TRANSPORTATION ACCIDENTS NEAR REACTOR PLANTS



,

|-

RISK ASSESSMENT I;
' '

FY '81 ( IN MILLIONS )

RES_RECI.AMA

' Tile VITALLY NEEDED PROGRAMS TO EVALUATE ACCIDENT SEQUENCES AND RELIABILITY MODELS

FOR OPERATING PLANTS MUST BE ACTIVELY PURSUED TO IMPROVE NRC'S LICENSING PROCESS

AS URGED BY ACRS AND LEWIS GROUP. .

I
NEED TO CONTINUE PROGRAM SUPPORT FOR NRC OPERATIONS EVALUATION FUNCTION WillCll

'

WILL BE INITIATED IN FY 1980, INCLUDING ANALYSIS OF EQUIPMENT FAILURE DATA.
|

* WASTE ISOLATION STUDIES Sil0ULD KEEP PACE WITH NMSS NEEDS.

* RESEARCll TO DEFINE ACCEPTABLE RISK CRITERIA IS BEING STRONGLY SUPPORTED BY ACRS,

EPA AND OTIIERS. .

Tile NRC IS COMMITTED TO MAKE TIMELY IMPROVEMENTS IN WASil-1400

'

..

:.
e;
i -

,.
!
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. .!
IMPROVED REACTOR SAFETY-

'

]

FY 1980 FY 1981 e COMMENT

INCL. RES
SUPPL. REO

PERSONilEL 3 11 1

IN PLANT ACCIDENT RESPONSE 2.1 2.7 0.6 REDUCE IluMAN CONTRIBUTION
'

TO RISK

ALTERNATE CONTAINMENT + 0.6 0.8 0.2 VENTED AND OTilER CONCEPTS

ALTERNATE DECAY llEAT REMOVAi. 0 . 11 0 . 11 -0- INCREASE RELIABILITY

i
'

idTERNATE ECCS 0.3 1.0 0.7 IMPROVE CORE-COOLING

CAPABILITY

ADVANCED SEISMIC DESIGN 0.3 1.0 0.7 ABSORB ENERGY OR IS01 ATE

'

SCOPING STUDIES 0. lt 0 . 11 -0- INVESTIGATE 0 tiler IRS CONCEPTS

I
VALUE/ IMPACT METil0D0 LOGY 0.3 0.3 -0- DEVELOP IMPROVED METil0D0 LOGY

TOTAL ($M) 11 . 11 6.6 2.2 j

2

Sk
3 :

,

SS
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' '

; IMPROVED REACTOR SAFETY

IluMAN INTERACTION

FY 1980 FY 1981 COMMENI

IluMAN ERROR SENSITIVITY STUDY 0.2 0.0 IDENTIFY MOST SIGNIFICANT

CONTRIBUTORS |

ACCIDENT INFORMATION DISPLAY & O.8 1.0 COMPUTER-AIDED DISTURBANCE
'

DIAGNOSTICS ANALYSIS

IMPROVED ACCIDENT INSTRUMENTATION 0. fi 0. li STUDY INSTRUMENTS NEEDED T0 i

'
FOLLOW REACTOR ACCIDENTS

IMPROVED SIMulliTOR CAPABILITY 0.3 0.6 DEVELOP REQUIREMENTS TO |

SIMULATE ACCIDENTS BEYOND DBA

IMPROVED ENGINEERED SAFETY FEATURES 0,2 0.5 DEVELOP REQUIREMENTS FOR

(ESF) RELIABILITY AUTOMATED STATUS OF ESF OPER-

OPERABILITY !

ACCIDENT DATA INFORMATION 01 0,2 DEVELOP REQUIREMENTS FOR DATA

TOTAL 2.1 2.7.,

:

S. ,.

;

8Y
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I:

' ,. i i

ACRS STRONGLY SUPPORTS RESEARCil

DN IMPROVED REACTOR SAFETY

!iluREG-Of19fi_(DECEMBER 1978)

"l11611 PRIORITY" ;

!-

" DELAY IN INITIALING AND IMPLEMENTlflG IS UNFORTUNATE"

'

MAY 16, 1979 LETTERS TO NRC

EXPLICIT RECOMME|1DAT10NS FOR IflDIVIDUAL PROJECTS AND TIMIflG |

" GREATER SEllSE OF URGENCY"

110RE " EXPLORATORY RESEARCll" !

IluREE0603_IJ11LY 1979)-

RESTORATION OF FY 1930 SUPPLEMEllT IS "EfSLNTIAL"

" URGES STRONGLY" FULL REQUEST FOR FY 19151
_

~

p;. :
'
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NUCLEAR REGULATORY COMMISSIONi

FY 1981 BUDGET REQUEST

I DIVISION OF SAFEGUARDS, FUEL CYCLE

AND ENVIRONMENTAL RESEARCil

-

1:
g..
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, |
WASTE MANAGEEEMI_PROGRAILDESCRIPTION

htLfHLLlDilS1

!

t EY80 EY111 QJAHGE COMMENI

EERSONHEL 12 I8 6
!

$ $ 7.3 $+2.3 INCREASED EFFORTS ON WASTE :HIGH LEVEL 5.0
FORM BEllAVIOR, AND SITE

PROPERTIES
!

LOW LEVEL 3.2 5.4 +2.2 ADDRESSES IMPROVEMENTS IN
MONITORING TECilNIQUES AND
SITING EVALUATION

i
MILL TAILINGS 1.5 2.1 +0.6 ASSESSMENT OF IMPROVED

STABILIZATION 11ETHODS

814.8 $ 5.1TOTAL PROG. SPT. I 9.7

EQUIPMENT 0.9 1.0 1.0

2

5 . ~

fi / _

.-
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'
.i WASTE MANAGEMElE

ACRS COMMENTS

GENERAL COMMENTS RESPONSE

NEED TO DEFINE G0ALS. . . ESTABLISil AGREE - WMRG IS NOW FUNCTIONAI. -

PR!0RITIES. . . IMPROVE COMMUNICATIONS. . . HMSS CRITERIA EMERGING TO FORM BASIS FOR ,

INCitEASE PERSON'lEL ASSIGNED. . . DEVELOP PRIORITIES FY80 SUPPLEMENT AND '81 PE0 WILL.

CRITERIA. . . PROVIDE INCREASED EMPilASIS NEEDED ,

.

NEED RESEARCil ON GROUND WATER llYDROLOGY AGREE - IlYDROLOGY PROGRAM IN PAS WILL BE j
(CORE MELT ACCIDENT) . . . ON GASE0US BETTER C0ORDINATED W1Til PRESENT llYDR0 LOGY ;

WASTES . . . EFFORIS. DOE IIAS MAJOR ($7M) IMMOBILIZATION
PROGRAM FOR GASr 'US WASTES TO COMPLETE 19811.
SAFER WILL FOLLOH WORK CLOSELY.

tilGil iEVFI WASIES
~ !

'

NEED INCREASED ATTENTION TO GE0 LOGY, . . AGREE - NEED WILL BE MET BY ADDITION OF
GE0CilEMISTRY . . . AND GE0TECilNICAL STAFF TECilNICAL SPECIALISTS AND ADDITIONAL

ENGINEERING CONTRACT RESEARCil.IN FY80 AND '81.

LOW LEVEL WASIES
!

INCREASED RESEARCll ON VOLUME REDUCTION NRC, EPA, Nill EXCllANGE INFORMATION AND

7 METil0DS . . . FUNDING INADEQUATE. . . GIVE ADVICE TO 00E. RES PROJECT PLANNED

h IN 1980 SUPPLEMENT TO REDUCE DISPOSAL
VOLUMES FROM TLD." ,

'.

i -g
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'
Low Levet WASiES CONTINUED -2-

|

LOW IEVFI WASTES RESPONSE
!

STUDY OF ALTERNATIVES TO SilALLOW LAND 1980 SUPPLEMENT llAS $fl00K TO START Tills .

BURIAL llAS NOT BEEli FUNDED WORK. |

DECOMMISSIONING AND LONG TERM CARE Tills IS CURRENTLY BEING INITIATED UNDER SITE
SUITABILITY STUDIDS liiCLUD!NG HEST VALLEY i

i
AND MAXEY FLATS FIELD WORK - WESTERN SITE
STUDIES PLANNED.

I

METil0DS. . . INCINERATION AND ACID WITil Nill WILL SPONSOR PROGRAM ON INCINERATION
'

DIGESTION. . . REDUCE VOLUMES OF WASTES IN '79 PLANNING JOINT DATA BASE, FIELD WORK,
MODELING EFFORT REVIEW WITH EPA, USGS, Nill

AND DOE

NEED DEVELOPMENT OF EQUIPMENT FOR ASSAY AGREE - DEFINITION OF PROGRAM SUBJECT TO

0F WASTE PACKAGES. . . FUNDING PRIORITIES. |

[
hi

1 .

,
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HASTE MANAGEMENT RECLAMA

I

i EYB1

(IN MiliIONS)
|

EY80 EY81 EDO EYB1 GIAllGE

PERS0MEL 12 15 18 3 i

PROGRAM SUPPORI
-

$ . 3, $+ 0.7 |$ .6$ .0 75 6111611 LEVEL

LOW LEVEL 3.2 11 . 6 5.fi + 0.8

TAILINGS 1.5 1.7 2.1 + 0.4

$14.8 $+ 1.9$ .7 $12.99TOTAL PROG. SPT.

E001PMEiiT 0.9 1.0 1.0 0
!

.

53.0 FY80 SUPPLEMENT PERMITS ACCELERATION OF ASSESSMENT METil0DS FOR WASTE FORM STRSILITY,
-

BORE Il0LE SEALING, LOW LEVEL SITE ASSESSMENT AMD Mitt TAILINGS STABILIZATION.

$ .9 RECLAMA IN FY81 WILL MAINTAIN PACE OF TilESE, AND PERMIT TIMELf RESPONSE TO IRG AND
'

1,;f-

[ DOE DISPOSAL INITIATIVES.

t . :.
-

.- .
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REACIDILDIVlRONMENIAl EFFFCTS PROGRAM DESCRIP_ LIONi
~ Lin_ninionsl

EY80 EY31 EllA3GE COMMEllI

PERSONHEL_ 6 10 la

5 0 . 11 MECilAllISMS OF PilYSICAL TRANSPORT$ .7 5 2.11PilYSICAL TRAliSPORT
0F EFFLUEliTS-

ECOLOGICAL PROCESSES 0.1 0.6 0.5 - B10 ENVIRONMENTAL PATilWAYS AND
ACCUMULATIONS

RAD DOSIMETRY AfID 0.ft 1.2 0.8 EFFECTS OF ACCIDENT RELATED ACUTE

EFFECTS RADIATION EXPOSURE

ECOLOGICAL IMPACTS 0.5 1.7 1.2 NPP IMPACT ON FISilERIES AND
AQUATIC SYSTEMS

SOC 10 ECONOMICS AND 0.8 1.2 0.fi LAllD VALUE AND USE, SITE SELECTION

REGIONAL AND PREPAREDNESS PLANNING - FEDERAL-

AllD STATE LEVEL

OCCUPATIONAL RAD. 0.3 1.1 0.3 NPP OCCUPATIONAL RAD EXPOSURE

EXPOSURE

EFFLUElif CONTROL 0.5 1.0 0.5 SYSTEMS CLEAll UP TO REDUCE SOURCE
TERMS GASE0US, L1001D AliD SOLID.

k DECOMMISSIONING 0.2 0.9 0.7 REACTOR DECOMMISSION MEll10DS

9't
ASSESSMENT

i
I

'

$ .5 $ 9.8 5.3llTOTAL PROG. SPT.

E0lilPMENT 0. fi 0.5 0.1 q



.

REACIDILDIVIR0 MENIAL EFFECTS,

' '

ACRS COMMENIS

ACRS RESPONSE |-

,

o IDENTIFY AND CONTROL SOURCES OF
RADIATION IN NPP'S AND TO NOTE
EFFECTS OF,E.G., LOAD FOLLOWING SOME PROJECTS UNDERWAY TO DEFINE RAM !
" "

DISTRIBUTION IN NPP - MAJOR RESPONSIBILITY
'

o DEVELOP IMPROVED CONTROL SYSTEMS
IS INDUSTRY'S IF GIVEN OCCUPATIONAL ALARA

FOR RAM REMOVAL FROM PRIMARY

COOLANT GUIDANCE. MAJOR DOE PROGRAMS UNDERWAY TO

o CONFIRM IMPROVED DECONTAMINATION REPORT IN 1981. SAFER WILL CONTINUE CLOSE
PROCEDURES FOR FAILED EQUIPMENT

CONTACT WITN TilESE PROGRAMS
TO REDUCE OCCUPATIONAL EXPOSURES

,

DEVELOP IMPROVED INSTRUMENTATION TO PROJECT IS INCLUDED IN FY80 SUPPLEMENT

MEASURE RELEASES UNDER ACCIDENT

|CONDITIONS -

EVALUATE DESIGNS TO FACILITATE AGREE - WILL DEVELOP PROGRAM Id FY80 AS
DECONTAMINATION, METil0DS FOR LOGICAL FOLLOW ON TO ECOLOGICAL PROCESSES

REC 0VERY OF LAND, DOSE LIMITS FOR RESULTS.

RE-ENTRY INTO EVACUATED AREAS

Y
g:.

i3 .

,
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.i HEACIDR ENVIRONMENTAL EFFECIS

ACRS COMMENTS

-

AERS RESPONSE
,

CONSIDER REDUCING SUPPORT FOR APPENDIX ACRS SUPPORT OF BRG MARK OF 6.2M$ WOULD ALLOW
IAL SOC 10E0NOMIC ACCOMPLISilMENT OF REACTOR SAFETY ITEMS INEY'

AN l
RECOMMEND. Il0 WEVER, APPENDIX I, ECOLOGICAL

APPLY GREATER EFFORT TO ESTABLISHING
PRIORITIES FOR RESEARCil IN TilESE AREAS AND SOC 10 ECONOMIC PROJECTS ARE IN DIRECT RESPONSE

DEVELOP BETTER PROCEDURES FOR IDENTI- TO USER NEEDS FOR NEPA COMPLIANCE WillCil RES
I MD SELECTION OF PROJECTS TO BE CONSIDERS VALID. BRG MARK WILL NOT ALLOW j

ACCOMPLISilMENT OF REQUIRED 1981 PROGRAM.
:

.

.,
.

b
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REACTOR ENVIRONMENTAL RECLAMA
'

' EYB1
.

(IN MILLIONS 1

C{ANGE
_ED0_ COMM RE0 d10 COMMENT

EERSONNFL 7 10 3

ST' DY DATA LINK FOR MONITORING$ .4$ .7 $ 2.1 J0 4

1P!!YSICAL TRANSPORT
ACCIDENT RELEASES TO ENVIRONS-

ECOLOGICAL PROCESS 0.4 0.6 0.2 FATE OF RADIONUCLIDES IN ACCIDENT
RELEASES IN RIVERS ,\

RAD DOSIMETRY & IIEALTH 0.9 1.2 0.3 ACCIDENT EFFECTS OF AEROSOL
INilALATION

ECOLOGICAL IMPACTS 0.9 1.7 0.8 INCREASD EMPilASIS ON IMPACT OF
EFFLUEllTS ON WATER AND FISilERIES

|
SOC 10 ECONOMICS & REGIONAL 0.6 1.2 0.6 EMERGENCY PREPAREDNESS AND

REGIONAL SITING IN NEW ENGLAND

OCCUPATIONAL EXPOSURES 0.fi 1.1 0.7 FULLER INVESTIGATION OF EXPOSURE
'

e

0F NPP WORKERS

EFFLUENT CONTROL 0.8 1.0 0.2 PERFORMANCE OF NPP CLEANUP SYSTEMS

DECOMMISSIONING 0.5 0.9 0 . 11 DR0ADER STUDY AND TEST OF
DECOMMISSIONING NETil0DS

$ .6'T TOTAL PROG. SPT. $6.2 $9.8 3

,' EQUIPMENT 0.3 0.5 0.2

,- .
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.

EUEL CYCLE AND ErlVIR0lfMEllIAL PROGRAM DESQUPTION
'

-

($ IN MILLIONS)

EY80 EYBL 01AliGE COMMENT

EDlS0fillEL 6 7 1

'

GASE0US, LIQUID EFFLUENT$ .3 $0$ .3 00EFFLUENT CONTROL
-

CONTROL SYSTEM PERFORMANCE,

ACCIDENT AEROSOLS, CRITICALITY
SAFETY SYSTEMS 1.0 1.3 0.3 -

RESPIRATORY PROTECTION,
OCCUPATIONAL /IIEALTil 1.1 1.2 0.1 -

DOSIMETRY

PATilWAYS TO MAN
ENVIRONMENTAL IMPACTS 0.1 0.1 0 -

MODAL STUDY OF RAM
i IRANSPORTATION 1.2 1.5 0.3 -

TRANSPORTATION'

RESIDUAL CONTAMINATION -0.6 0.5DECOMMISSIONING 0.1 --

LEVELS AND CilARACTERISTICS

$ .2$ .0$ .8 153TOTAL PROG. SPT.

EQUIPMENT 0.2 0.2 0
-

c. _..

_
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b
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.I FUEL CYCLE b

ACRS COMMENTS

ACBS RESPONSE

RESEARCil DN REMOVAL, CONFINEMENT AND AGREE - WILL IlllTIATE PROJECT ON COLLECTION
R ST0RA ' '

LONG TERM STORAGE OF GASE0US WASTES 9 3 i 0
,

Sil00LD BE BETTER ADDRESSED .

t

RESEARCil Sil00LD BE CARRIED OUT ON DECOR- AGREE - WILL SEEK EARLIER USER ENDORSEMENT
OF PROJECT ORIGINALLY SCllEDULED FOR FY82

P0 RATION OF INTERNALLY DEPOSITED

RADIONUCLIDES

RESEARCil ON SPENT FUEL llANDLING, S,TORAGE DISAGREE - GEIS AND lilSTORY INDICATES LOW RISK i

AND RETRIEVAL SEEMS INADE00 ATE OPERATI0ri. CRITICALITY WORK ON DENSIFIED

STORAGE COMPLETE

,._

.

'
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i
'

SAFEGUARDS PROGRAM DESCRIPTION'

(IN MILLIONS)

EYBD FY81 CilAN(iE COMMENI

EERS0dHEL 8 8 0

$ .4 $-0.8 MODIFV AND TEST MODELS TO$ .2 23EFFECTIVENESS
UP6 % E RULESs

EVALUATION

INSPECTION METil0DS 0.8 0.5 -0.3 DEVELOP MEll10DS, PROCEDURES FOR
'

FIELD EVALUATION AND INSPECTION
0F PilYSICAL PROTECTION SAFEGUARDS

'

ALTERNATIVE STRATEGIES 1.0 2.8 +1.8 o INTEGRATEli RULE DEVELOPMENT

o FUEL FACILITY DESIGN CRITERIA
,
'

o ADVERSARY AND TilREAT ANALYSIS
.

$ .7 $ 0.7$ .0 5TOTAL PROG. SPT. 5

EQUIPMENT 0.1 0.1 0

2

53 ,-
/f.;

-



'

. .

'
.

'

SAFEGUARDS

ACRS_C0tt1EllIS

ACRS RESPONSE

STUDY OF SAFEGUARDS PERFORMMCE AT TMI, A LIMITED PART OF TilIS RESEARCil WILL DE.

NOT OF llIGilEST PRIORITY INCORPORATED INTO AN0 tiler PROJECT

(CONTINGENCY PLAN EVALUATION).

i

SAFEGUARDS EVALUATION OF LASER IS0 TOPE
CONCUR, WILL EXAMINE ONLY CENTRIFUGE PROCESS

SEPARATION PROCESS LOWER PRIORITY AT THIS TIME ;

COMPARED TO CENTRIFUGE PROCESS
.

h ..

t | -

.

=S 0
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i SAEEGUAllDS RECLAIM

EYH1

ON MH.LLORS)
EYH0 EYBLED0 FY31 REQ _

fills 0fitiEL 8 8 8

150 GRAM SUPPORI
-

I I
EFFECTIVENESS $ 3.2 2.4 2.4

,

EVALUATION

INSPECTION METil0DS 0.8 0.5 0.5
-

ALTERrlATIVE STRATEGIES 1.0 2.4/.4* 2.8 ;

$ 5.78 5.0 $ 5.3TOTAL PROG. SPT.

EQUIPMENT 0.1 0.1 0.1 ,

.

$
REQUEST 0.4 SET ASIDE UNDER PROGRAM ELEMENT ALTERNATIVE STRATEGIES BE RESTORED*

TO PERMIT lHITIATION OF ANALYSIS OF FBR SAFEGUARDS ISSUES. Tills RESEARCll WILL

PROVIDE BETTER NRC PERSPECTIVE ON NASAP/INFCE RECOMMENDATIONS,.AND TIMELY INPUT

2- TO DOE AND NRC FBR RESEARCll PROGRAMS AND RELATED SYSTEM DESIGNS.
:
L

O
~
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