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PHA" ™ 1

PROBLEM DEFINITION

REVIEW PROCEDURE DEVELOPMENT

REVIEW PROCEDURE VERIFICATION AND DEMONSTRATION

PHASE 11

METHODOLOGY TRANSFER

APPLICANT GUIDELINES AND CRITERIA
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RELEVANT ONGOING SANDIA PROGRAMS

REACTOR SYSTEM SAFETY

RSS METHODOLOGY APPLICATIONS PROGRAM

REACTOR SAFEGUARDS

INTEGRATED SAFEGUARDS SYSTEM STUDY

WEAPON SYSTEMS
SETS CODE DEVELOPMENT

SYSTEMS INTERACTION
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LWR POWER PLANTS UNDER STUDY

SEQUOYAH - TVA - WESTINGHOUSE ICE CONDENSER

OCONEE - DUKE POWER - BABCOCK AND WILCOX

CALVERT CLIFFS - BALTIMORE GAS AND ELECTRIC -- COMBUSTION ENGINEERING

GRAND GULF - MISSISSIPPI POWER AND LIGHT - GENERAL ELECTRIC MARK ITI CONTAINMENT
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OTHER SEQUENCES
IN DOMINANT
CATEGORIES

Compare UTHER
SEQUENCES IN

Y -.‘Aln'ovp.-
Wi il Al
CATEGORIES

—

. ————————————




)

CRITERTA FOR AHALYSIS OF EHGINEERED SYSTEMS

Anarysis 1YPe

CURVEY

CURVEY AND ANALYSIS

Faurt TREe AusLvsis

PurpPoSE

ProvIDE BASIC DESCRIPTION
OF SYSTEN, AND QUALITATIVE

convAnzson NlTMcSlH'lAR
system(s) 1w WASH-1400

CoMPARE DOMINANT FAULT
MODES OF SYSTEM WITH
SAHILAR sysTEM(s) IN
HASH-1400

DELINEATE ALL IMPORTANT
FAULT MODES OF SYSTEM
AI'D COiF IRM DOMINANT
FAULT FODES IDENTIFIED
IN SUKRVEY AND ANALYSIS.

CRITERIA FOR ic7

SYSTEM EXPECTID 0
HAVE NO SICHIFICAT
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BASED O 115 1~ 1iloL
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OR
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FETHODOLLGY
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ror PSS [':THODOLGSY APPLIGATIONS
Prorosep Fomnat ror SURVEY/SURVEY anD AnaLysis/raulT Tret
huiaLysis Rzpok1s

SYSTENS AGaLYSIS, SECUDYAH
Evenr Irees
Larce LOCA
SmaLy LOCA (Sl)
St LOA (5))
Trens1Ent Events

SURVEY AND AlALYSIS
Erzetric Bouer (Emzrscency AC)
AuxiLiagy FEEDWATER
Containrent SPray INJECTION
Contarnment Spray -RECIRCULATION
Ice Coupenser/Air RETURN FAN SYSTEM
INTERFACIKG SYSTEMS
Service Water/Corponent CooLine WATER
Hiow PRESsURE InJECTION
Rezcron incrscr:on SYSTEM

SurRvLYs
ConTAINMENT SPray RECIRCULATION/HEAT REMOVAL
Upper Heap InJECTION
ECCS AcTuaTion 2
Lo# Pressure 1HJECTION . -
CHerICAL ADDITION
Erxeecency Gas Trearment System (Seconpary CONTAINMENT)
Low Pressune FECIRCULATION
HigH FRzSSURE PZCIRCULATION
Contarnvent ISOLATION

ACCIDENT SEQUENCES

THE JurLuznce ofF Prant DiFrEmences Poyween SurRry AND
Secuovam #1 on Dotrnant Accipent Stouzvce THLR' - ¢

THe InrLusnce ofF Piant DiFrerencss BoTwzen SUPRY AND
Seouavan £ on Nominant Accipint Seouence Szc -4

THE InFLUENCE ©F PLant DifFerznce Botweex SURRY AND
Seouoyam #1 on DooinatT Accipent Secuznce V

SERSITIVITY OF Dorrnant Stevences 70 Systen FAILURE
PROBABILITIES

Sieriercanct of RIS Accipint SciueEnces In ReLgase
Careoonies P-4, 5, © ano 7 70 THE RISK OF THE

TCUENCES FOR Tir Scoudvar Prant
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PROGRAM GOALS

METHODOLOGY FOR SAFEGUARDS EFFECTIVENESS EVALUATIONS
APPLICATION OF METHODOLOGY TO TYPICAL PLANT

CONCEPTUAL SAFEGUARDS SYSTEM DESIGN FOR LWRs
o GUIDELINES FOR SECURITY SYSTEM PERFORMANCE \
e LOCATIONS REQUIRING ADDED PHYSICAL PROTECTION HEASURES

o LOCATIONS REQUIRING SPECIAL ADMINISTRATIVE CONTROLS




INTEGRATED SAFEGUARDS SYSTEM STUDY
PROJECT FLOW

DAMAGE
CONTROL
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GENERIC SABOTAGE FAULT TREES FOR NUCLEAR POWER REACTORS

e PURPOSE

70 DEVELOP A SYSTEMATIC APPROACH THAT WILL:

1. " IDENTIFY THE POTENTIAL SABOTAGE TARGETS IN NUCLEAR POWER REACTORS
’ (VITAL SYSTEMS AHD AREAS) ‘

2. REDUCE TIME REQUIRED TO PERFORM THE ANALYSIS

3. FACILITATE THE APPLICATION OF THE ANALYSIS BY PERSONNEL OF THE

UTILITIES AND THE NUCLEAR REGULATORY STAFF

————— ————————————— ——————————————————
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RADIOACTIVE MATERIAL ]

RELEASED FROM
NUCLEAR POWER PLANT

[RMR]—NPE]

RELEASE FROM
SPENT! HEW FUEL
CONTALHRERT

[

<{>>5££n63. 10

RELEASE FROM RELEASE FRO™
REACTOR CORE RADWASTE SYSTEMS
CONTAINMENT CONTAINMENT

|

RRCC | RRS_C_J
‘ @su FIG. 311

RELEASE DURING
'‘REACTOR OPERATION

RELEASE DURING
. REACTOR REFUELING

| RDRO |
@ SEE FIG. 3.2 ‘

FIG. 3.1 GENERIC FAULT TREE FOR UNDESIRED EVENT
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FIG. 3.7 GENERIC COMPONENT FAULT TREE
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THE LOGIC EQUATICH

Tern 1 L PR ™ Tenw

—— . e s

U=AeBsC+AeDeFell v, +ZQeHePeS

|_,|m_l__ laitiaTing Evenrs

CACH TEEY POPRESCHTS A SUFFICIERT COAGITION FOR 1L
UDESI D VT

CACH TNETIATING LVERT IS A NCCESSARY COIPITION WITHT

EACH TERM




DISTINCT_COUNT
CUATION T=A+B + A-C + C-D E
EVENT MEASURE
LYFIL LOCATLOH

me o= =
WN O = PO -

TR KEASURCS

TERN tr_of LOCATIONS
A+C 1
A D 2
C:.D-E 2




ACCIDENT SEQUENCES

INITIATING EVENT (LOCA, TRANSIENT, SEISMIC DISTURBANCE)

SAFETY SYSTEM FAILURE (ECCS, AUXILIARY FEEDWATER)

CONTAINMENT SYSTEM FAILURE CISOLATION SYSTEM, SPRAYS)




SYSTEMS INTERACTION CATEGORIES

INITIATING EVENT

Tl

SAFETY SYSTEM FAILURE — = CONTAINMENT SYSTEM FAILURE

~ -
~ -~
~ ”~
~ -~
~ ”~
~ -~

SYSTEM TRA I’N INTERACTIONS
[
[
[
[
|

COMPONENT INTERACTIONS




SYSTEM INTERACTION TYPES

COMON COMPONENT
COMMON INTERWAL INITIATING EVENT SUSCEPTIBILITIES
COMMON EXTERNAL INITIATING EVENT SUSCEPTIBILITIES

COMYON ENVIROWMENTAL SUSCEPTIBILITIES
COMMON DESIGN
COMMON MANUFACTURER OR PROCESS
COMMON HUMAN INTERVENTION
COMMON TECHNOLOGY
COIY404 LOCATION

FAILURE CAUSE COUPLIN
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COMPONENT IDENTIFICATION

. LOCATION

ENVIRONMENTAL SUSCEPTIBILITY
COMPONENT TYPE
MANUFACTURER




Program Tasks

PASE I
1. Define Program Scope

2. Develop Interaction
Descriptlions

3. Select Excmplary Faclllty
4. Doevelop Plant loglc Models
5. Develop System Models

6. Cevelop System Identifi-
catlon Technlque

7. Tevelop Interactlon
Ident L icatlon Algor ithm

8. Develop Interaction
Inyortance Measures

9. Review Standard
Feview Plan

10. Verlify & Demonstrate
Revicw Procedures

11. Prepare Phase I Report

12. Define Phase 11 Program

PIASE 11

O

Months After Recelpt of Funding

0 3 6 S 12 15 18 21 M
[
B e
Bl
ol
IR -
i s
I _
i A
'y A
A A
B simimainill
Bscsmnnmnisial
A 3

FIGURE 2. Program Times-ales
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Man=-months

Def ine Program Scope

Define Interaction Descriptions
Select Exemplary Facility
Develop Plant Logic Models
Develop System Models

Develop Systems Identification
Techniques

Develop Interaction Identification
Algorithm

Develop Interaction Importance
Measures

Review Standard Review Plan

Verify and Demonstrate Review
Procedures

Prepare Phase I Report

Define Phase II Program

Total

Total Costs

Phase I

Phase I1I




