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ABSTRACT

This is  a user's manual fo r AUTOCC, a code which prepares common cause 

analysis input fo r COMCAN I I .  Basic events are automatically analyzed fo r 

common cause s u s c e p tib ilit ie s , and data about in it ia to rs  is  reformatted in to 

generic cause common locations. AUTOCC is w ritten  in Fortran IV fo r the 

CDC 7600.
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AUTOMATED COMMON CAUSE ANALYSIS 

USING AUTOCC

I .  INTRODUCTION

This report is  a user's manual fo r AUTOCC, a code fo r automatic preparation 

o f common cause analysis input to COMCAN 11.^^^ The reader is  assumed to be 

a potentia l user o f COMCAN I I  and fa m ilia r with COMCAN terminology. AUTOCC
r2 levolved during the common cause analysis o f two systems: CRBRP'- ■' (Clinch

River Breeder Reactor Plant) and PLBR^^  ̂ (Prototype Large Breeder Reactor).

The most time-consuming part o f a common cause analysis - a fte r the 

hardware fa u lt  tree or log ic  model is  constructed - is  the assignment o f 

potentia l component dependencies and location e ffec ts .

A s ig n ific a n t component dependency consists o f two things:

(1) a ll the members o f a system cut set have a common weakness 

(common s u s c e p tib ilit ie s ) , and

(2) an in i t ia to r  (common cause) which exp lo its that common weakness 

can e x is t in the relevant area.

Special a tten tion  must be given to event chains where one component fa ilu re  

causes others. Treatment o f event chains is  discussed in Section I I .

The location e ffects  are represented by the in i t ia to r ;  each potential 

in i t ia to r  in the system is  analyzed to determine how fa r i t  spreads. Building 

structure - doors, w a lls , ve n tila tio n  ducts, blowout panels, pipe sleeves - 

influences the spread o f each in i t ia to r  ( fo r i l lu s tra t io n , see Section I I ) .

The computer code, AUTOCC, helps the analyst in two ways to prepare his 

input fo r a common cause analysis:

(1) Individual component weaknesses - "generic cause s u s ce p tib ilit ie s " - 

are assigned from a lib ra ry  which can be changed to re fle c t the 

analyst's ins igh t.
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(2) Location e ffects  are accounted fo r by reformatting the analyst's 

input o f in it ia to rs  and rooms in to  "common locations".

Section I I  d e ta ils  the construction o f the common locations. Section I I I  

describes the assignment o f the generic cause su sce p tib ilitie s  based on the 

s u s c e p tib ility  lib ra ry . L im itations to the analysis are described in Section IV,



I I .  COMMON LOCATIONS

A common location is  a group o f areas which have a common environment, 

or are susceptible to a common in i t ia to r .  A cut set must share a common 

cause and common location in  order to be of concern. To build common locations, 

each potentia l in i t ia to r  must be broken down in to  the constituent generic causes 

and affected rooms.

The analyst must examine each room fo r in it ia to rs  generated by the 

environment or by the system components placed there. Then the surroundings 

are analyzed to see whether the w alls , doors, shields, grates, e tc . , would 

prevent each in i t ia to r  from propagating to adjoining spaces. ;This portion 

o f the analysis is  g reatly  aided by 3-D information.

Each in i t ia to r  generates generic causes and room groups. For example, 

in  Figure 1, f i r e  has a high p roba b ility  o f occurring due to fuel o il stored 

in Room 203. The f i r e  may then spread only to Room 205. Since the generic 

cause, oxidation, is  caused by f i r e ,  one common location fo r  oxidation 

contains Rooms 203 and 205.

The f i r e  wall between Rooms 205 and 207 w il l  stop a f i r e ,  but some 

heat can be conducted across the f ir e  w a ll. Rooms 206 and 208 are separated 

fa r enough to avoid the heat and combustion o f the f i r e .  Thus, one high 

temperature common location consists o f Rooms 203, 205, and 207.

Poisonous smoke from the f i r e  cannot penetrate the f i r e  w a ll, but can 

enter Rooms 206 and 208 through vents. Therefore, a b io logical hazards 

common location consists o f Rooms 203, 205, 206, and 208. Any cut set, consisting 

o f components requiring manual ac tiva tion  located w ith in  these four rooms, 

could fa i l  i f  the f i r e  occurred in Room 203.



r -  Firewall

Ox id, ition

Higli Temperature

B i(log ica l Hazards
Room 203 Room 207Room 205

Physical
Separation

Room 206

Room 208

Fig. 1 Cotnmon locations generated by the f ir e  in i t ia to r  in room 203.



The format fo r  gathering the data is  presented in Figure 2. Columns

1 through 4 give the location o f the in i t ia to r  ( le f t  ju s t i f ie d ) .  Columns

6 through 23 l i s t  suggested in i t ia to rs ,  with relevant generic cause code and 

category (Appendix A) in parenthesis. The analyst rates each room fo r potential 

generic'causes, even i f  the suggested in i t ia to r  is  not present. For example, 

i f  maintenance men moving large equipment in a room can cause impact damage, 

the column under "m issiles" can be marked.

The like liho od  o f severity o f occurrence of the generic causes or 

in it ia to rs  is  ranked from 0 to 9, w ith 9 representing high frequency and 

severity . These numbers can be used to control the size o f the common 

locations deck using the CUTOFF parameter in SUBROUTINE PUNCHS.

The e ffe c t o f an in i t ia to r  on adjoining rooms is  recorded on the following

cards w ith columns 1 through 4 blank. Columns 25 through 28 l i s t  adjoining 

rooms ( le f t  adjusted) which may be affected by the generic cause occurring in 

the room lis te d  in columns 1 through 4 o f the o rig ina l in i t ia to r  card. The 

numbers in tha t row represent the like lihood o f occurrence and propagation to 

the room lis te d . In a ll cases, th is  number must be less than or equal to the 

number fo r the room o f o rig in  (columns 1 through 4 o f the o rig ina l in i t ia to r  card) 

I f  an in i t ia to r  could occur in a room and produce other in it ia to rs ,  th is  

was noted under the o rig ina l in i t ia to r .  For example, i f  a room contained a 

large open deck supporting heavy equipment, an earthquake may cause th is  to 

f a l l ,  causing additional damage. This would be represented by a larger number 

in the earthquake column.

When a component fa ilu re  generates other component fa ilu re s , special 

treatment is  required. The best way to represent th is  event chain is  to tre a t 

i t  with a common lin k  code, such as "C l". Every event in tha t p a rticu la r chain 

is  labeled with a "Cl" in Category IV. The next chain o f events would be labeled 

w ith a "C2", etc. The level o f s e n s it iv ity  can be input, also, making a three- 

character code.
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The in i t ia to r  and affected locations in  the in i t ia to r  deck do not contain 

a build ing or map code. The purpose of th is  code is  to ensure unique id e n tif ic a tio n  

o f rooms from d iffe re n t build ings or area maps. I f  a l l rooms have unique 

four-character names, column 30 may be le f t  blank, and the map code defaults 

to a blank.
r?!

In the CRBRP analysis,*- ■' common locations had to be structured from more 

than a thousand in it ia to rs  fo r a hundred rooms. To reduce the volume of input 

data, only common locations formed by the more s ig n ifica n t in it ia to rs  were 

selected. The cu to ff is  set in  SUBROUTINE PUNCHS. A cu to ff o f seven reduced 

the number o f CRBRP common locations to about 100.



I I I .  6ENFRIC CAUSE SUSCEPTIBILITIES

The CRBRP system required s u s c e p tib ility  analysis o f over 2000 basic 

events. To conserve analyst e ffo rts  a s u s ce p tib ility  lib ra ry  (Table I)  was 

constructed. The lib ra ry  assigned generic cause s u sce p tib ilit ie s  and "leve ls" 

to each basic event, based on the type o f component.

The "le ve l" o f a s u s c e p tib ility  represents the s e n s it iv ity  o f the 

component to tha t generic cause. These su sc e p tib ility  numbers (0 to 9, 

w ith 9 being the most susceptible) allow the cost and thoroughness of the 

COMCAN I I  analysis to be adjusted. By using the LEVEL option in COMCAN I I ,  

basic events w ith s u s c e p tib ility  levels below the specified cu to ff are 

elim inated, reducing the scope o f the common cause analysis.

The s u s c e p tib ility  assignment was based on the second and th ird  le tte rs  

o f the basic event name. In two cases - "00" (operator) and "HO" (house event) - 

these le tte rs  did not represent actual components, so the lib ra ry  contains 

a blank lin e  (Figure 3).

The la s t lin e  in the lib ra ry  warns tha t the basic event component was 

not found in the lib ra ry . The message, "***  Inva lid  Type. See Printout * * * " ,  

is  punched out on the basic event card, and additional warnings are placed in 

the p rin tou t. The processing o f the basic events continues u n til a l l component 

types are processed. The analyst can then add new component types to the lib ra ry  

and rerun the code, but the " in va lid  type" card must always be the la s t card 

in the lib ra ry .

1. INPUT FORMAT

The s u s c e p tib ility  lib ra ry  is  input to the code a fte r the in i t ia to r  deck.

The lib ra ry  is  preceded by a blank card and followed by an "END" (columns 1 

through 3) card.



SUSCEPTIBILITY LIBRARY

Afi
AT
AV
BC
BS
BY
CA
CB
CH
CL
cn
Ch
CO
CP
CR
cs
cv
DL
CP
PE
FL
FN
6C
HD
HE
HN
HO
IV
LC
LO
HN
HS
HV
HP
CC
CT
PE
PM
PN
PP
PT
RO
RN
RV
SO
SR
SV
SH
TK
TN
7R
VS
VV
XN
XV
CC
HO

NO

I5T6F4G1V3 M9R1E1 R9CeA3B2
I9T9G5V3 M9R1 R9C7B7
I8T8F2V2 M6R1E2 R9C2B5
I9T9G2V3 M9R1E1 R9C7B7
I9T9G5V8 M9R3E2 R9C7B6
I9T9F9G1VA M6R2E1 R9C5A1B7
I9TAV5 HAR3E6 R90AS9
I7T7G1V1 M9 R7C5A1B9
I9T8F1G1V3 H9 R9C6A389
I2T2G1V9 MlR l R3B1
I8T9F1G1V5 M9R2 R9C6AAB9
19T8F1G1V3 H9 R9C6A3
I5T8P161V1 M9R1 R708A5
I9T4V5 M9R3 R90AB9
I6T8P5F3V3 M8R1E1 R908A3B1
I9T2F2V1 M2 RABl
1AT2F1V1 Ml RABl
19T9F2G3V5 M9R2E1 R9Q2AAB9
I7T9G1V3 M9R1 R907B7
16T2V3 MlR l R3A1
I1G9V1 R582
18T9F1G1V5 M9R2 R906AAB7
I8TAF1V2 M6R1E2 R7C1B5
I8T9P7F3V7 M9R3E9 R9C8AAB3
I5T1V3 Rl
I6T1V5 M2 Rl

I9T9G2V3 M9R1E1 R9C7B7
I9T965V8 M9R5E7 R907B9
I9T9F2G3V5 M9R2E1 R902AAB9
I7T8F2G1V^ M9R2 R9C8A2B9
I8T9G4V1 M9R3E3 R909A189
I7T8F1G1VA M9R2 R9C6A2B5
I6T1F1V1 M9 Rl

I7T9G1V1 M9R1 R9C2A1BA
I5T9V2 M9R2 R908B1
I9 re F lG 3 V 3 M9P2 R9C8A389
19T8F2G3V3 M9R2 R90eA3B9
I6T1V1 Rl
I9T9F1G1V3 M6R2E<i R9CeAlB9
I6T2F2V5 MlRl R2
I9T7FAG1V6 M2R1 R7B2
I9T7F2G1V6 MlRl R7B2
I9T3V7 M2 R3A1
I6T2F3V5 MARI R2
I8T8F2V2 M6R1E2 R902B5
I9T9G5V3 M9R1 R907B9
15T1V1 Rl
i S T l F l V l M2 Rl
I8T9P2V2 M9R3 R9Q9A9B2
18T8F3V2 M6R1E2 R902B5
I8T8F2V2 M6R1E2 R9G2B7
15TIF3V2 M3 R7B9
I5T1F2V2 Ml R7B9

« « « * « * * *  INVALID TYPE. SEE PRINTCUT
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Main Program

460

AB
AV
BC

(EMO OF RECORD CARD) 
400002Q004001C19414 A

2 467 B
2C0C01C0C0000C01102 451 C
4CCCC2C0040C1C19414 A
CDC G00CCC0CCC00002 467 A

I5T6F4G1V3
I9T9G5V3
I878F2V2
I9T9G2V3

(Portion o f Library 
Removed)

91 9G5V3
51r i v i
51r iF iv i
8][9P2V2
8' 8F3V2
61 8F2V2
5] 1F3V2
5' 1F2V2

In i t ia to r  Deck

H9R1E1
R9R1
H6R1E2
R9R1E1

R9R1

R2
M9R3
M6R1E2
R6R1E2
F3
f i l

R9C6A3B2
R9C7B7
R902B5
R « r 7B 7

R9C7B9
Rl
Rl
R9C9A5B2
R9C2B5
R9C2B7
P7E9
R7E9

S uscep tib ility
Library

END 
NAP CCOE A 
NCyCCClF 454 
NSVCCC20 467 
NSVCCC2F 451 
MSVQ003Q 460 
NSV0CC3F 467
uliissstp ill
MNVC0C5C 463 
NNVCOCSF 458 
NNV0CQ6C 445 
HNV00G6F 444 
NCVC007F 412 
HSVQC08Q 431

(END OF RECORD CARD)
HAP CODE B 
NSV0Q08F 352A 
NSV00C9C 356 
HSV00C9F 326 
NSVOCIOG 354 
HSVOClOF 356 
HNVOCllC 359 
NNVOCllF 431 
NNV0C12C 167 
NNVCOIEF 451 
NCV0C13F 444 
NSV0014C 413 
NSV0014F 451 
HSV00150 326 
HSVQCISF 356
HAP CODE C

« * « « « * * «  INVALID TYPE* SEE PRINTCUT

(END OF RECORD CARD)

Basic Event/Location 
Deck

6 460

Fig. 3 Portion o f AUTOCC input. 
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The component type occupies columns two and three. Category I su sce p tib ilit ie s  

and leve ls occupy columns 21 through 35; Category I I ,  columns 36 through 50; 

and Category I I I ,  columns 51 through 65 (see Figure 3). Any Category IV 

s u s c e p tib ilit ie s  should be on the ind iv idua l basic event cards, since these 

s u s c e p tib ilit ie s  are system dependent.

The basic event deck comes next, preceded by the "END" card and followed 

by an end-of-record card.

The basic event card contains the basic event (columns 1 through 8 ), component 

location (columns 10 through 13, le f t  ju s t i f ie d ) ,  and the Category IV common 

lin ks  (columns 66 through 80). These common links  must be assigned ind iv id u a lly  

to the basic events because they are system dependent and often fa ilu re  mode 

dependent. For instance, a basic event involving operator e rro r or maintenance 

has common lin ks  which the same component in an independent fa ilu re  mode does 

not have. Each common lin k  is  represented by two characters, with a th ird  

character, the level o f s e n s it iv ity , being optional.

The component location on the basic event card does not contain a building 

or map code. The purpose of th is  code is  to  d istinguish between id e n tica lly  

numbered rooms from d iffe re n t build ings or area maps. Each set o f basic event 

cards must be preceded by the "MAP CODE X" card (columns 1 through 10, where 

"X" represents the build ing o f map id e n t if ie r ) ,  and followed by an end-of- 

record card. I f  a ll rooms have unique numbers, only one card is  required 

at the head o f the deck ("MAP CODE", columns 1 through 8). This agrees with

the de fau lt value, from the in i t ia to r  deck.

In summary, the user must supply the in i t ia to r  deck (input deck #1), the 

basic event/location deck (input deck #3), and add any missing component

cards to the s u s c e p tib ility  deck (input deck #2). The inputs are separated

as fo llows:

11



(1) Main Program

(2) End-of-Record Card

(3) In i t ia to r  Deck

(4) Blank Card

(5) S u sce p tib ility  Library

(6) " In va lid  Type" Card

(7) "END" Card

(8) "MAP CODE" Card

(9) Basic Event/Location Deck fo r the f i r s t  Map Code

(10) Additional End-of-Record and "MAP CODE" Cards, along w ith corresponding 

Basic Event/Location Decks

(11) End-of-F ile Card

12



IV. OUTPUT

AUTOCC punches out a basic event s u s c e p tib ility  deck and common locations 

deck in a format compatible with COMCAN I I .  The su sc e p tib ility  deck contains 

the component location and Category I through IV s u sce p tib ilit ie s  and 

levels fo r  each basic event.

The common locations deck l is t s  each generic cause and the rooms affected. 

The size of th is  deck is  contro lled by the cu to ff parameter in SUBROUTINE 

PUNCHS.

Figure 4 contains a sample output. Extra common location t i t l e  cards 

should be removed before inputting  the deck to COMCAN I I ,  as indicated 

in the Figure.

13



COK/ilK >iUHeiR
3-R \
2-«
1*1 ) Delete

- i i f ’
1 3454 
4 A46C

3-)| I Del.ete 
3-B ’
RCVOOOIF A454 141 2F1V1 PI R4B1
MS^CCGZG A4e7 X8] 8F2V2 P6R1E2 B9C2B5
HSV0002F A451 18’ 8F2V2 P6R1E2 R9C2B5
FS^QCCac A460 181r8F2V2 H6R1E2 R9C26S
MSV0CC3F A467 181 8F2V2 P6R1E2 R9C2B5
h1vqCC4C A458 181[8F2V2 P6R1E2 R9C2B5
FSVCCC4F A459 18 8F2V2 P6R1E2 R9C2B5
ffffVOOOSC A463 171r8F I€ lV4 H9R2 R9C6A285
FFVCCC5F A458 P ] [6F161V4 M9R2 R9C6A285
fiFV0C060 A445 17 8F1G1V4 M9R2 R9C6A2B5
FFV0CC6F A444 171 8F1G1V4 P9R2 R9C6A265
MCVCCC7F A412 141 2F1V1 PI R48I
HSVCCC8C A431 181F8F2V2 P6R1E2 R9C2E5
KSV0CC8F B352A 181[8F2V2 P6R1E2 R9C2B5
HSV0C09C B356 181r8F2V2 P6R1E2 R9C2B5
»<SV0009F B326 181 8F2V2 P6R1E2

P6R1E2
R9C2B5

HSVOCICC B354 181 8F2V2 R9C26S
fiSVOOlOF B|56 P ] 6F2V2 P6R1E2 R9C2BS
MftVOcllQ 6§59 17 8F1GIV4 P9R2 R9C6A2B5
HFVOCllF B431 p i [8F161V4 P9R2 R9C6A2B5
lit«\lOC12G B167 p i 8F1G1V4 P9R2 R9C6A2B5
HnV0012F B451 171r8FlG lV4 P9R2 R9C6A2B5
KCV0013F B444 141 2F1V1 PI R4E1
HSV0CI4Q 6413 181r8F2V2 P6R1E2 R9G2B5
fiSV0014F B451 181f8F2V2 P6R1E2 R9C2B5
MSV00156 6326 181[8F2V2 P6R1E2 R9C2B5
MSV0015F 8356 181r8F2V2 P6R1E2 R9C2B5
HSV0C16Q Cl 181[6F2V2 H6R1E2 R9C265
FFVOQITQ C460 171F8F1G1V4 P9R2 R9C6A265
HFVQC17F C356 p i [8F1G1V4 P9R2 R9C6A285
FFV0C18C C359 171r8Fl61V4 P9R2 R9C6A2B5
NMV0C18F C431 P ] [8F3G1V4 P9R2 R9C6A2B5
HHVOCIGQ C413 17 8F1G1V4 P9R2 R9C6A2B5
FMVCC19F C412 P ] [8F1G1V4 P9R2 R9C6A2B5
MFV002CC C445 P 8F161V4 P9R2 R9C6A2BS
H^VGC2CF C444 171 8F1GIV4 P9R2 R9C6A28S
KFV0C21P C356 171r8FlG lV4 P9R2 R9C6A2B5
HnVQC21F C431 171r8FlG lV4 P9R2 R9C6A2B5
KMV0C21X €356 P ] [8F1G1V4 P9R2 R9C6A2E5
MMVQ022Q €356 17 8F1G1V4 P9R2 R9C6A2B5
MHV0022F €467 171 8F1G1V4 P9R2 R9C6A2B5
HKV0C23Q €451 171 8F1G1V4 P9R2 R9C6A2B5
HMV0023F €454 171 8F1G1V4 P9R2 R9C6A265
FFVOCeiP €412

€454 p i 8F161\l4 P9R2 R9C6A265
NFVCCeiF 171 8 H g1V4 P9R2 R9C6A2B5
HPV0061X €454 171r8F161V4 P9R2 R9C6A2B5
HPV0C24C €431 P1 8F1G1V4 P9R2 R9C6A2BS
FHVCC24F €456 |71[8F1G1V4 P9R2 R9C6A2B5
KXVC0256 €467 15 1F2V2 PI R7B9
HXVQC25F €359 151 1F2V2 PI R7B9
HPMOOOIS €358 191r8F163V3 P9R2 R9C6A3B9
HPPCCCIF €356 191[8F1G3V3 P9R2 R906A3B9
NPV0C26Q €467 P1 8F1G1V4 P9R2 R9C6A2B5
PPV0C26F €451 171 8F1G1V4 P9R2 R9C6A2B5
MXV0C27Q €460 151riF2V2 PI R789
MX«0027F €431 15’r iF 2V2 PI R7B9

Fig. 4 Sample output.
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V. LIMITATIONS TO THE ANALYSIS

A lim ited  level o f information can pose a problem in the common cause 

analysis. I f  component locations are unknown, the basic event card is input 

without-a loca tion . S im ilar parts and Category IV common links  can s t i l l  be 

analyzed, although any cut set w ith th is  basic event w il l  be excluded from 

Category I through I I I  analyses because the unknown location is not represented 

in any common loca tion. This resu lts  in  an incomplete analysis. I f  a 

m a jority  o f the locations are unknown, no location data should be input; th is  

produces overconservative resu lts  which the analyst can examine fu rthe r.

Often, adm inistrative procedures and design are not f in a lize d , making the 

common links  analysis very general. For instance, basic events involving 

maintenance e rro r may have to be lumped under one general maintenance common 

lin k  rather than maintenance type or ind ividual maintenance area common 

lin k s . This w il l  increase computer time, so a more detailed analysis should 

be done as soon as possible.
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APPENDIX A 

GENERIC CAUSE TABLES

The fo llow ing generic cause and codes were used in  the CRBRP analysis 

to represent the basic event s u s c e p tib ilit ie s  and in i t ia to r  data. Tables A-I 

through A - I I I  are abbreviated from the COMCAN I I  report.

TABLE A-I

CATEGORY I :  GENERIC CAUSES OF A MECHANICAL OR THERMAL NATURE

Symbol Generic Cause

I Impact

V V ibration

P Pressure

G Gri t

T Temperature

F Freezing
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TABLE A -II

CATEGORY I I :  GENERIC CAUSES OF AN ELECTRICAL OR RADIATION NATURE

Symbol

E

R

M

Generic Cause 

Electromagnetic Interference (EMI) 

Radiation 

Conducting Medium

CATEGORY I I I :

TABLE A - I I I

GENERIC CAUSES OF A CHEMICAL OR MISCELLANEOUS NATURE

Symbol Generic Cause

A Corrosion (Acid)

0 Corrosion (Oxidation)

R Other Chemical Reactions

8 Biological Hazards
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TABLE A-IV

COMMON LINKS RESULTING IN DEPENDENCIES AMONG COMPONENTS

Symbol - Common Link Example Situations

E Energy source Common drive sha ft, same power supply.

C C alibration Misprinted ca lib ra tion  instructions.

I In s ta lla tio n s
contractor

Same subcontractor or crew.

M Maintenance Incorrect procedure, inadequately trained 
person.

0 Operator or 
operation

Operator disabled or overstressed, fa u lty  
operating procedures.

P Proximity Location o f a ll components of a cut set in 
one cabinet (conrnon location exposes a ll of 
the components to many unspecified common cau:

T Test procedure Faulty te s t procedures which may a ffec t a ll 
components normally tested together.

N Energy flow paths Location in same hydraulic loop, location in 
same e le c tr ica l c irc u it .

The corranon lin ks  o f Table A-IV receive special treatment in an analysis 

because they incorporate location and are system dependent. Common causes 

from the f i r s t  three categories require the generic cause and the common location; 

common causes from Category IV require no separate common location check. The 

analysis w ith the f i r s t  three categories depends upon component design; the 

analysis with Category IV depends upon system design and adm inistrative 

procedures.
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APPENDIX B 

COMPONENT-TYPE COOES

These codes represented the component type fo r each basic event, and 

are used in  the s u s c e p tib ility  lib ra ry .

B-1



TABLE B-I 

SUMMARY OF COMPONENT CODES

AT Auto Transfer Switch

AV Pneumatic Valve

BC Battery Charger

BS Motor Control Center

BY Battery Bank

CA Instrument Cable

CB C ircu it Breaker

CH C h ille r

CL Clutch

CN Condenser

CO Connector

CP Condensate Polishing System

CR Cooler

CV Check Valve

DL Diesel

CP D is tribu tion  Panel

FE Flow Element

FL Screen

FN Fan

GC Governor Valve Controller

HD Leak Detector

HE Heat Exchanger
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TABLE B-I 

SUMMARY OF COMPONENT CODES 

(Continued)

Code Component

HO HOUSE Event

IV Inverter

LC Logic

MS Motor S tarter

MV Motor Operated Valve

00 Operator

PM Pump

PP Pipe

PT Turbine Driven Pump

RD Rupture Di sc

RV R elie f Valve

SD Steam Drum

SV Solenoid Valve

SM Switch, Hand

TK Tank

TR Power Transformer

VV Valve System

XV Manual Valve
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APPENDIX C 

ANALYSIS ASSUMPTIONS

The fo llow ing assumptions were made in the analysis o f CRBRP and may be 

he lp fu l-to  analysts o f other systems:

(1) The occurrence rate and severity  fo r  each in i t ia to r  was 

represented on a scale from 0 to 9, with 9 being the 

highest rate and severity .

(2) The e ffe c t o f earthquake can be m itigated by engineered safeguards, 

or amplified by heavy objects toppled, or ro ta ting  equipment 

damaged, by the quake. Therefore, one contribu tor to the 

generic cause, impact, is  a function of earthquake frequency.

This function is  represented by a m u ltip lica tive  factor from 

0 to 9. Earthquake frequency is  represented in Subroutine TRNSLT 

by a number from 0.1 to 1.0. These numbers are re la tive ; they 

are not p ro b a b ilit ie s . A sample calcu la tion fo r the e ffe c t of 

impact in a given location is

IMPACT (EARTHQUAKE) = LOCATION FACTOR * EARTHQUAKE FREQUENCY

= 3.0 * 1.0 = 3

where the location fac to r equals 3 due to the p o s s ib ility  of 

increased earthquake damage from support fa ilu re  under the heavy 

equipment stored in th is  loca tion. Then th is  impact number is 

combined w ith the impact numbers from other in it ia to rs .

(3) A ll firedoors are assumed to cut in ha lf the e ffe c t o f 

in it ia to rs  upon adjoining rooms. Two firedoors in series 

were assumed to iso la te  the areas on e ither side. The 

reasoning was that one firedoor may be le f t  a ja r or f a i l ,  but 

the like lihood of two unsecured firedoors was assumed to be 

neg lig ib le .
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(4) Argon inerted ce lls  cut frequency of f i r e  by h a lf. This is  because 

the ce ll may be de-inerted when the f i r e  occurs.

(5) Catch pans cut f i r e  frequency by ha lf.

(6) The dust in i t ia to r  is represented by a "1" in non-inert c e lls , a 
*

"0" in in e rt c e lls , and a high number between 5 and 9 around fans 

and a ir  handling un its .

(7) Conditional events (e.g. "given tha t one loop is  unavailable, 

loop 1 is  tha t loop") have no impact on the q u a lita tive  common 

cause analysis and are therefore not considered in the analysis.
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