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COMPARISoll WITil SIMI1 AR BASED Oil 11S i c . iTIO:.SYSTEl1(S) Irl WASil-ll00

-

Ifl THE EVEf:f TREE.
.

SURVEY AilD AllALYSIS Cot 4 PARE DOMIllANT. FAULT
SYSTEli WillCil f*AY li;VE ;

sigil!FICAtJT II:. /CT 0'. :
MODES OF SYSTEl-) WITil
SifllLAR SYSTEMlS) Ill RISK DUE TO IT3 PC3ITIC;i

WASil-ll100 Irl EVE!!T TREES. j

'l
.

f
- Fault TREE ANALYSIS DELil!EATE ALL I!1PORTAtlT SYSTEf! MillCil (.. :1?IEJTES

FAULT NODES OF SYSTEtt DIRECTLY 10 A. Cill:iT j
3SEQUEllCES Willa:il AkEAt!D CONFIRf1 D0:11flANT

FAULT t:0 DES IDEllTIFIED D0111tlAtlT Cot!TRILUTCES j
-

Ill SURVEY AND AtlALYSIS. OR |-

:

WillCil APPEAR lil :''N':r:.2:S
Ill D0!11tlAilT REill .E i
CATEGORIES A!;.) AhE U!:LIKE '

i

|
Ally PREVICU51.Y t!AVI;;G |

.
L

RECEIVED A FAU T TRE _ III
Tills STUDY OR )dA$ll-116d.

!
i

!
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F~Tl!0DOLOGY
f.E1HLDO[.05Y4;D.RITERIA*FORANALYS! EOF [t;;lNEEREDSYSTEMS [')I

FOR ESS F:::Tx0DOLOGYADPLICATICid

PROP 0 SED FcRnAT r0F. SURvCY/SursVEY AND ENALYSIS/ FAULT IREE

AN14YGlS I.EPORTS
-

SYSTEl*.S A';'sLYSIS, SEC OYAH'

EVENT 1REES
-

LARGE LOCA
~

*

SMALL LOCA (S )I ,

SnALL LOCA (S )2'

TR/JiSIENT EVENTS .

,

SURVEY AND ANALYSIS
'

ELECTRIC E0;;ER (EMERGENCY AC)-

AUXILIARY FEEDWATER
CONTAlrWENT SPRAY lt;JECTION *

-

CONTAIMMENT SPRAY RECIRCULATION.

ICE CO:; DENSER / AIR RETURN FAN SYSTEM -

INTERFACING SYSTEMS -

,

SERVICE liATER/CCMPONENT COOLING WATER
'

HlowPRESSUREltdECTION
'

REiCTOR PRCTECTION SYSTEM
'

A!NM NT SPRAY RECIRCULATION / HEAT REMOVAL

UPPER NEAD INJECTION

ECCS ACTUATION
. ~

LOW PRtSSuRE INJECTION
'

-

CHEMICAL ADDITION .

EMEeGENCY GAS TREATMENT SYSTEM (SECONDARY CONTAINMENT) .

low PREsSUr.E EECIRCULATION
'

Hiss PREssUat RECIRCutATION
CONTAINMENT ISCLATION

*

.

ACCIDENT SEQUEiKES
'

THE INFLUENCE OF PLANT DIFrtRENCES EETWEEN SURRY AND
SECUOYAH t''l ON DO:t!NANT A;CIDENT SE:vEr'EE TF13' - 6

IHE INFLUENCE OF plt.NT DIFFERE::CES B TWEEN SURRY AND

SEc00YAH #1 cN D ::Ni,NT ACCitt:.7 SE:UtN:ESC-o2
THE INFLUENCE CF PLI,NT DIFFERENCE 3CTWEEN SURRY AND.

SEcUDYA4 fl CN E:;".!NA"T A* CIDE ;T SECUENCE V .

SENSITIVITY OF DC".INA'iT SECUENCES TO SYSTEM EAILURE
PRD' ABILITIESJ

SIGNIFICAN:E OF ES3 A CIDENT SE;UENCES IN E.ELEASE-

CATEG0rs!ES PER-4, S, 6 AND 7 TO THE RISN OF THE

SEco0VAs PtANT
-

.

IIEW AOCIDENT SECUENCES FOR .TI:E SE0' OYAH PLANTJ '--

.

-
__

_ j

.

e. . goe-e _ _m --- *= - enee=- -wa w v.e ee _===-wsumson ow =
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PROGRAM G0ALS i
~

'

I
.

METil0D,0 LOGY FOR SAFEGUARDS EFFECTIVENESS EVALUATIONS
-

..

- i

APPLICATION OF METil0D0 LOGY TO TYPICAL PLANT
( .

'

'

| CONCEPTUAL SAFEGUARDS SYSTEM DESIGN FOR LWRs
'

,

'
, ,

s .

* GUIDELINES FOR SECURITY SYSTEM PERFORMANCE
'

-

*

.

* LOCATIONS REQUIRING ADDED PilYSICAL PROTECTION HEASURES'

'
.

,

o LOCATIONS REQUIRIN' SPECIAL ADMINISTRATIVE CollTROLSG

.

b g

e

e

..

.
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INTEGRATED SAFEGUARDS SYSTEM STUDY
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PROJECT FLOW
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GENERIC SAB0TAGE FAULT TREES FOR NUCLEAR POWER REACTORS
,

'

,

*

.

.

*

i
-

|
. ..

' - ,

l ePURPOSE

TO DEVELOP A SYSTEMATIC APPROACH THAT WILL:
-

1. ' IDENTIFY Tile POTENTIAL SAB0TAGE TARGETS IN NUCLEAR P01fER REACTORS'

-'
(VITAL SYSTEMS AND AREAS)

- .

.'
REDUCE TIME IIEQUIRED TO PERFORM THE ANALYSIS2.

>
.

FACILITkTE Tile APPLICATION OF THE ANALYSIS BY PERSONNEL OF Tile3.
!

! UTILITIES AND Tile NUCLEAR REGULATORY STAFF !

t
, '

.

.

e.4-=*=*

n

'em,

-

.
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' ~ RAD 10ACTihE MATERI AL
b '

> '

RELEASED FROM
-

,

,

-

NUCLEAR POWER PLANT
,

!

I
| RMR-NPP |

.

-

|
.

'
.

If-,J' *
-

. ,

|
_ __

-_ ; ,

| I -__
_

_

i HELEASE FROM RELEASE FROM RELEASE FROM |
i

! S PENTI NEW fuel REACTOR CORE RADWASTE SYSTEMS i
.

?

CONTAINMENT CONTAINMENT CONTAINMENT |
'

1 _

1

| RSt.'f C | |RRCC' | RRSC |
I

-

O SEE flG.,3.11QA SEE flG 3.10O
,

Vi
:, -

V us,
<

. .

'
- -,

RELEASE DURING RELEASE DURING
-

'

' REACTOR OPERAll0N - . REACTOR REFUEllNG ,

!
,

r _

a*

EE FIG. 3.2.

I

FIG. 3.1 GENERIC FAULT TREE FOR UNDESIRED EVENT

-- - - --
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EVEilT MEASURE'

i
.

EVDil LOCAI.lEl

A 1

B 2

C
. 1 .

I
D 3 t

,

E 3
i,

TERI MEASURES

:

Iml f!R OF LOCATI0tlS.

AC 1
-

AB 2

CDE 2 .
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.

ACCIDENT SEQUENCES
,

,

'
!

INITIATING EVENT (LOCA, TRANSIENT, SEISMIC DISTURBANCE)
P

!
!

| SAFETY SYSTEM FAILURE (ECCS, AUXILIARY FEEDWATER)

!

i
. -

CONTAINMENT. SYSTEM FAILURE (ISOLATION SYSTEM, SPRAYS)

i
i

t
r.

k
. _ . _

.-

,

.

- - - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ -
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SYSTEMS INTERACTION CATEGORIES
, ,

;

INITIATING EVENT

.

SAFETY SYSTEM FAILURE = = CONTAINMENT SYSTEM FAILURE
: N ,/s

's ,-
'

s '
| 's, -

,
-

| 's - .

SYSTEM TRAIN INTERACTIONS:
; I

'

: I.

|
i

,

I I
i 1
'

COMPONENT INTERACTIONS
,

;

;

| :

|

| '

( - _ . .

~

'

O

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SYSTEM INTERACTION TYPES g-.

.

COMON COMPONENT

COMON INTERNAL INITIATING EVENT SUSCEPTIBILITIES

COMON EXTERNAL INITIATING EVENT SUSCEPTIBILITIES

COMON ENVIRONMENTAL SUSCEPTIBILITIES
.

COMMON DESIGN O'

,

COMON MANUFACTURER OR PROCESS

COMON HUMAN INTERVENTION

COMON TECHNOLOGY

-
. ,

COMON LOCATION

FAILURE CAUSE COUPLING

.. .. _. . . . . - ..

. .

- - . . - . _ _ _ _ __ ._
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! Iwiths After Receipt of Funding
Program Tasks

0 3 6 9 12 15 18 21 24

PitASE I

i 1. Define Progeam Scope a a

i

2. Develop Interaction'

Descriptions a n

3. Select Exceptary Facility a a
, ,
.

! 4. Develop Plant togic Mxiels a a

,
a a

6.
5. Develop System Models

| 6. tevelop System Identifi-

|
cation Technique a a

! 7. Develop Interaction
a aIdentification Algoritium

I 4. Develop Interaction
a a

| Intortance Measures

h 9. Feview Statslard
1 Ecview Plan a a

i
10. Verify & De.w>nstrate

a 4
Review Procedures

a a11. Prepare Hiase ! Heport;

a aI 12. Define Ptiase II Progran

.

4

PIIASE II aa

FIGURE 2. Program Times ales .

\ |
4 /

. . . . . _ _ . ..
-- _

* - _

_ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __ _ _ _ _ _ _



. ._

.. .,-..-. ..
. . . - . - - . _ _ .

. ,.

-. .. _ .. . .. . . ..
-. ..

.

TABLE I

MANPOWER ESTIMATES

.

Man-monthsTask
.

PHASE I
21. Define Program Scope

2. Define Interaction Descriptions 5

1
3. Select Exemplary Facility

| ,

,

4!
'

4. Develop Plant Logic Models
115. Develop System Models

.

6. Develop Systems Identification
6 iTechniques

O
b 7. Develop Interaction Identification

7Algorithm

8. Develop Interaction Importance
4Measures .

9. Review Standard Review Plan 4
..

10. Verify and Demonstrate Review i'
*

Procedures 14 ,,

'

7 . .11. Prepare Phase I Report s . g. 4
* ~

12. Define Phase II Program J . i- }
'

67Total

.

-
i

30 .

FHASE II
I

.3 - ITotal Costs -

| ,i ' !
j
: Phase I $440 K

.,

I~', j
'

'

Phase II $200 K
.~

.

5
.

| .s
,.

'E
.

'"
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