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ABSTRACT

This repont describes the review and development of common nomenclature for
narming and labeling schemes for probabilistic risk assessments (PRAs) conducted by
the Ideho National Engineering Laborutory (INEL), Based on the review, the INEL
recommends using an existing basic event labeling scheme and existing naming
schemes Tor systems, component types, and component failure modes. The review
showed no adequate acodent sequence labeling schemes currently exist. Therefore,
the INEL developed a scheme that would meet the review requirements of not exceed-
ing 16 characters and being highly descriptive of the scodent sequence involved. As
parts of the developed accident sequence lubeling scheme, the INEL also developed
transient and loss-of-coolant accident initiating event codes, a sequence naming
scheme, and accident type codes. Applications of the accident sequence labeling
scheme are presented along with tables to allow changes from other schemes to the
recommended naming schemes. The review and development were conducted to pro-
vide the Nuclear Regulatory Commission with the mean:, to coordinate and integrate
their internal activities through a commaon nomenclature for their many data bases.
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EXECUTIVE SUMMARY

This repont documents a review of selecter
numing and lubeling schemes enployed through-
out the nuclear wdustry conducted by the Idaho
Natonal Eagineening Laboratory (INEL) for the
Nucteur Regufutory Commission (NRC). The
obyective of the review was Lo recommend the use
of existing naming and labeling schymes that are
the most informative and easiest 10 understand. It
no existing scheme inan area of interest could
be considered o candidate, a new scheme
wis developed to meet the NRC's information
reguirements.

Naming schemes are abbreviated names or
codes vsed 10 identily systems, component types.
and component failure modes. Lubeling schemes
are codes used 10 desenbe hasic events or accident
sequences and are primanly associated with pro-
babilistic risk assessment (PRA) activities requir-
ing the use of computer codes such as the
Integ ated Reliabibity and Risk Asses iment Sys-
tem, e System Analysis and Risk Assessment,
and the Set Eguation Transformation Sysiem.

Seven nuclear industry sources were reviewed
for candidate naming schemes for systems, com-
ponent types, and componeni failure modes. The

X

NUREG/CR-4550, Analysis of Core Damage
Frequency Internal Events Methodology, nam-
ing schemes for systems (with added differenti-
ation by piant type, component types, and
component failure modes) were recommendes! (o
meet the NRC's needs,

Six PRA related nuclear industiy sources were
reviewed for candidate b event and acc.dent
seqience labeling schemes. A candidate basic
evenl labeling scheme, also from NUREG/
CR-4550, uses the previously recommended
nummg schermes and was recommended to meet
thie NRC's noeds.

The review did not find any accidem sequence
lubeling schearzs that met both the NRC's and the
current PRA software s requirements, As a resull,
an accident sequence labeling scheme was devel
aped that consists of an initiating event nune, a
sequence name, and, if the sequence remains
dominant, an secident 1y pe clussifier,

I implemented, these numing and labeling
schemes will provide the NKC with the means to
present data from its data bases in a common
nomenclature and will aid in both the review of
PRAs and in the comparison of their results.
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Review and Development of
Common Nemenciature for Naming and
Labeling Schemes for Probabilistic Risk Assessment

1. INTRODUCTION

Numerous naming and labeling schemes have
been developed for use with different data bases
to wentity plant systems, component types, com
ponent Tatlure modes, and event-related duata
With the mtegrauon of s many data bases, the
Nuclear Regulatory Commission (NRC) recog
nized a need for a common nomenclature for
taning and labeling schemes. Such schemes
wodd ad in the use of these data bases through
the NRC' Sufety Information Network,

This report doocuments a review ol selected
nating and labeling schemes employed threugh-
out the nuclear industry conducted by the Idaho
National Engineering Laboratory (INEL) tor the
NRC. The objective of the review was (o invest-
gate possible options and 10 recommend the use
of one of several existing naming and labeling
schemes that would be the most informative and
castest 1o understand. I no existng scheme in an
area of mterest could be constdered a candidate, o
new scheme was developed 1o meet the NR/T'S
informution reguirements

Naming schemes a. ¢ abureviated names or
codes used 1o dentify systems, component Lypes.
and component failure mades. Labeling schemes
are coes used to describe basic events or ace
dent sequences and are primarily assoctated with
probabilistic risk assessment (PRA) activities
requiring the use of computer codes such as the
Integrated Rebability and Risk Assessment Sys
tem (JRRAS),! the System Anaiysis ar | Risk
Assessment (SARA )Y or the Set Bguation Trans-
formation System (SETS).

The tollowing seven nuclear indusiry data
sources were selected tor the system, component
type. and component failure mode reviews:

. Analvsis of Core Damage Frequency
terernal Events Methodology (NUREGY
C'R-4550, Vol 1)*

2 Institute of Electnical and Electronic
Engineers (IEEE) Recommended Prac-
tice for System ldentification in Nuclear
Power Plants and Related Facilities
(IEEE Stundard 805-1984)°

3. JEEE Recommended Practice for Unigue
Identification in Power Plants and
Related Facilities-Component Function
Idemitiers (IEEE Standard 8O3A-1953)°

4. Licensee Event Report System, Descrip
tion and Guidelines for Reporting’

5. Nuclear Computeri 2d Library for
Assessing Reactor Reitabilay
(NUCLARR )

6.  Nuclear Plant Rehability Data S ystem
(NPRDS Y

7. Sequence Coding and Search System for
Licensee Event Reporis, Coding Manual
(NUREG/CR-3605). "

The following six nuclear industry data sources
were selected for the PRA-related labeling
schemes review:

1. ATWS: A Reappraisid, Pari 3. Freguency
of Antivipated Transients (EPRI
NP-2230)!

2. Development Of Transient Initiating
Event Freguencies for Use in Prababilis
ti¢ Risk Axsessments  (NUREG/
CR-3862)'-

Interim Religbility Evaluation Program
Procedures Guide INUREG/CR-2728)H

‘ad
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Introduction

4. Prohahilistic Safety Analysis Procedures
Gutde (INUREG/CR-2815)14

8. Awnalysis of Core Damage Frequency:
Internal Fvents Medhodology (NUREG/
CR-45850)

6. Reacior Safety Study: An Assessment of
Accident Rixks qn U.S. Commercial
Nuclear Power Plants (WASH-1400) '8

The system naming “chemes of 1EEE Standard
ROS, NPRDS, NUREGH 'R 2880 ynd NUREG/

CR-3905 are discusse . The compo-
nent type naming < cueuoe. . Standard
S03A, NPRDS +'CLA MIREG/
CR-4450 are re ’ mponent
failure mode nar JCLARR

NUREG/CR-5905
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and NUREG/CR 4550 are discussed in Section 4,
PRA-related labeling schemes for basic events
and acaident sequences from various sources are
discussed in Section 5. Section 6 gives the review
recommendations for candidate naming and
labeling schemes. The references used in the
review are histed in Section 7. Tables for convert-
ing 10 the common nomenclature from other nam-
ing and labeling schemes are found in
Appendix A,

Common nomenclature recommendations
given herein are designed for other uses-—not just
tor use in PRAs. Thus, these naming and labeling
schemes can assist any analyst in such activities
as data searches, trend analyses, safety studies, as
well s PRAs.

;
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2. SYSTEM NAMING SCHEMES REVIEW

This section presents a rview ol system nam-
ing schemes from selected data sources. The pur-
pose of the review was 1o see il a system naming
scheme existed wherein the code or acronym used
would readily identify the system te the user and
not require the use of a table or list tor inter—reta-
ton. If the existing numing schemes wen.  and
to be inadequate, a new system naming scheme
would be developed,

Each data source was reviewed in detail for
candidate system naming schemes. To simplify
the presentation and to provide a means of com-
parison among the sources reviewed, 10 systems
were selected from the analyses done for Severe
Accident Risks: An Assessment for Five U.S
Nuclear Power Plants (INUREG-1150).' The
systems chosen represent a sample of the systems
whose components are important o the overall
plant models for the five NUREG-1150 power
plants. The 10 systems used v the following com-
parisons are:

1. ac electneal power

2. Automatic depressurization in boiling
water reactor (BWR)

3. de clectrical power
4. High pressure <oolant injection (BWR)

5. High pressure safety injection in pressur-
ized water reactor (PWR)

6. High pressure recirculation

~d

Low pressure coolant injection {BWR)
8. Low pressure safety injection (PWR)
9. Low pressure recirculation
10. Service water.

The following subsections present the reviews

of the selected sources for candidate system nam-
ing schemes

2.1 |EEE Standard 805-1984

The IEEE Standard 805 system naming scheme
uses a two-character code 1o represent the sys-
tems in nuclear facilities. These same sysiem
codes are used by the Licensee Event Report
(LER) System and NUCLARR. The IEEE Stan-
dard 808 systems codes are not abbreviations or
acronyms of the sysiom names, and the user must
refer 1o a hist of czde definitions to determine the
system. The IEEE Standard 805 system codes for
the selected systems are shown in Table 1. As
Table | shows, IEEE Standard 805 only has codes
for 7 of the 10 systems.

22 NPRDS

NPRDS uses three- and six-letter codes to rep-
resent plant systems, The system codes used are
based on the nuclear steam supply system (NSSS)
vendor. Thus, there are different codes for each
NSSS vendor for the same system. For example,
as shown in Tabie 2, the code for the ac electrical
power system is EEC for a Babcock & Wilcox
plant, EED for a Combustion Engineering plant,
EEA for a General Electric plant. and EEB at a
Westinghouse plant. A system naming scheme
such as this introduces an additional confusion
factor heyond the system not being readily wdenti-
fied by the code because the NSSS vendor must
also be known to identify the system. Tabie 2 also
shows NPRDS only has codes for 7 of the 10
systems,

2.3 NUREG/CR-4550

The NUREG/CR-4550 system naming scheme
uses three-letter acronyms to represent plant svs-
tems. Because acronyms of the systems are used,
there is less need to refer 1o a list of descriptions
to interpret them than with previously discussed
system naming schemes, However, this paming
scheme does not characterize the system by plant
type (BWR versus PWR). The NUREG/
CR 45450 acronyms for the selecied systems are
given in Table 3.

NUREG/CR-5905
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| Syster: Naming Scheroes Review
Table 1. IEEE Standard 8051984 sysiem codes for 10 selected systems.
IEEE Standard 805
Sy descriptions . Sysiem codes ;
' uc electrical power EK |
! AL.omatic depressurization - |
de electrical power EJ {
High pressure coolant mjection (BWR) Bl
High pressure salety injection (PWR) BQ l
|
High pressure recirculation - |
Low pressure coolant injection (BWR) BO |
Low pressure safety injection {PWR) BP |
Low pressure recirculation ot |
Service water Bl ]
:
Table 2. NPRDS system codes by NSSS vendor for 10 selected systems, 3
~__ NPRDS system codes = 1
| System descriptions B&WH CE® GE we "
:
!
ac electrical power EEC EED EEA EEB ;
, Automatic depressunzation —_ - —_ — :
: de electrical power ECD ECE ECB - |
| High pressure coolant injection (BWR) —- — SFC -— :
| High pressure safety injection (PWR) SFD SFG -~ SFK j
L \
| High pressure recireulation — — - —
Low pressare coolart imjecton (BWR) — CFA - |
l Low pressure safety mjection (PWR) CHEC CFD — CFF 1
{ Low pressure recirculation — — - — {
E Service water WAHR WAC WAA WAD .‘
| ey |
| #.  Babcock & Wilcox J
: 1
!
| b Combuystion Engineering -
!
| ¢.  General Electnic 1
d.  Westinghouse :
r
' NUREG/CR-5905 4
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Table 3. NUREG/CR 4550 system codes for 10 selected systems,

NUREG/CR-4550

System descriptions system codes
ac elecivical power ACP
Automatic depressunzation ADS
de electrical poser D( P
High pressure coolant injection (BWR) HCl
High pressure safety injection (PWR) HPl
High pressure recirculation HPR
Low pressure coolant injection (BWR) LCI
Low pressure safety imjection (PWR) LPI
Low pressure recirculation l:f‘!-t
Service water SWS

2.4 NUREG/CR-3905 systems codes are not abbreviations or acronyms

of the system names, and the user must refer o a
list of code defintions to determine the svstern.

The NUREG/CR-3905 system naming scheme NUREGACR-3908 system codes for the selected
also uses a two-character code similar to, but dif- systems are shown in Table 4. Table 4 only has
ferent from, the IEEE Standard 803 codes 1o rep- codes for 7 of the 10 systems and some systems
resent the systems in nuclear facilities. The have multiple codes.

Table 4. NUREG/CR- 3905 system codes for 10 selected sy stems.

NUREG/CR-3905

System descriptions system codes
ac electrical power EA, EB, EC
Automatic depressurization —
de electrical power EE
| High pressure coolant injection (BWR) BU, DB
| High pressure safety injection (PWR) BO, BK, BT, BL, BT, DB
| High pressure recirculation —
l_ Low pressure coolant injection (BWR) BH, DB
| Low pressure safety injection (PWR) BE, BS. CD, DB
Low pressure recirculation -
Survice water CB, DR
|
|
|
|
|
’ 5 NUREG/CR-5905

R - SRS T .

L A e e

g T— Y=



Y

3. COMPONENT TYPE NAMING SCHEMES REVIEW

Composent type naming schemes from
selected data sources are reviewed in this section

The purpose of this review, like the @ ystem nam

ing scheme review, was to see if a component
type naming scheme existed wherem the compo-
nent code wied would readily wentity the compo-
nent 10 the user and not vequire & descniption hist
for interpretation, H the existing naming schemes
were found to be inadeqguate, a new scheme
would be developed

Favh duta soniree was examined in detail for can-
didate component type nanung schemes. To sim.
phify the presentation and 1o provide a means of
comparison among the sources reviewed, 10.com
ponent types were selected trom the analyses done
for NUREG- 1150, The component types chosen
represent a sample of the components that are
important to the overall plamt models for the Tive
NUREG- 1150 power plants. The 10 component
types used in the tollowing comparisons are.

Lo Aar operated valve

tJ

Bauery

i Check valve

& Clirewit breaker

5 Diesel generator

6. Motor driven pump

7. Matoy operated valve
8. Twansformer

9 Turbine driven pump
i Vemdanon tan,

The following subsections describe the reviews
of the selected data sources for candidate compo-
nent type naming schemes,

NUREG/CR-5905
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3.1 IEEE Standard 803A-1983

The TEEE Standard 803A component identifier
is based on the sormal or charactenstic action of
the component within the systesn of which it is a
part rather than on the component type veed by
the other data sources. The IEEE Stands 03A
naming scheme uses one- to four-charge  codes
1o represent the component functions .., nuclear
and related tacilities. These conponent function
codes are used by the LER System and NUREG/
CR-3905. The TEEE Standard 803A component
function codes are, in most cases, commnations
of the abbreviations of the component function
and the component name. Thus, the component
and its function can be casily determined from the
code, and the analyst does not have to refer to a
hist for iterpretation. The TEEE Standard 803A
component codes for the 10 selected components
are shown i Table S, Table § shows that [EEE
Standard RO3A only has codes for § of the 10
components, and there 1s no differentiation of
motive force for pumps. This may lead o confu-
ston as 10 which pump is of interest in a PRA,

3.2 NPRDS

The NPRDS compenent type naming scheme
uses four-, five-, and six-letter abbreviations to
wlentify nuclear plant components. In some cases,
the component type code is not an abbreviation at
all but s the component type name. These com-
ponent type codes are very descriptive and do not
require any interpretation. The NPRDS compo-
nent type codes for the 10 selected components
are shown in Table 6. Table 6 shows that the
NPRDS only has codes for 7 of the 10 Compo-
nents and, like IEEE Standard 8034, there s no
differenuation of pump or valve motive foice.

3.3 NUCLARR

The component type naming scheme lor
NUCLARR uses five-letter abhreviations and
acronyms as codes to identify plant components.
The first three letters of the code classify the com-
ponent as one of the 42 general types of mechani-
cal or 33 general types of electrical components,
The two additional characters of the five-letier



Component Type Naming Review

Table 5. 1EEE Standard 803A-1983 component function codes for 10 selected components.

IEEE Standard 803A

Component type descriptions companent codes

Air operated valve —

Battery BTRY

Check valve o

Circuit breaker BKR

Diesel generator DG

Motor driven pump P

Motor operated valve o

Transtormer XFMR

Turbine driven pump P

Venttlation fan

FAN

Table 6. NPRDS component type codes for 17 selected components.

Component type descriptions

NPRDS

component codes

Atr operated valve
Batiery

Check valve
Circuit breaker
Diesel generator

Motor driven pump
Motor operated valve
Transtormer

Turbine driven pump
Ventilation fan

VALVE
BATTRY
VALVE
CKTBRK
GENERA
FUMP
VALVE
TRANSF
PUMP
BLOWER

Table 7. NUCLARR component type codes for 11 selected components.

Component type descriptions

NUCLARR

component codes

Air operated valve
Bauery

Check valve

Circult breaker
Dhesel generator
Motor driven pump
Motor operated valve
Transformer

Turbine driven pump
Ventilation far

VLP

BAT

VLC
CBH/CBP
GND

PPM
VLM
XTP
PRT
FVNEN

NUREG/CR-5905



Component Type Naming Schemes Review

code classify the component in further detail, For
example, m NUCULARR, the general code tor a
motor operated valve is VEEM 1 the type of
valve (e.g., ball, gate, or globe) is unknown,
the complete code for the valve s VEMXX. The
NUCLARR component type codes for the 10
selected components aie given in Table 7.

3.4 NUREG/CR-4550

The component type naming scheme for
NUREG/CR-4550 uses a combination of three-

letter component type abbreviations and acro-
pyms as component type codes. Some of the
component type abbreviations and acronyms used
are identical to those used by IEEE Standard
BO3IA. This naming scheme allows the analyst to
identify plant component types without referring
to a list for imterpretation. For example, the acro-
nym AOV readily identifies an ai-operated
valve, and the abbreviation BAT readily identifies
a batiery. The NUREG/CR-4450 componen! type
codes are given in Table 8.

Table 8. NUREG/CR-4550 component type codes for 10 selected components

Component type descriptions

NUREG/ CR-4550
companent codes

Air operated valve
Battery

Check valve
Circuit breaker
Diesel generator

Motor driven pump
Motor operated valve
Transformer

Turbine driven pump
Venulation fan

AOV
BAT

CKV
CRB
DGN

MDP
MOV
TFW
Top
FAN

NUREG/CR-5905




4. COMPONENT FAILURE MODE NAMING SCHEMES REVIEW

Component failure mode naming schemes
from the selected sources me discussed in this
section. The purpose of this review, like those of
the system and componeni 1ype reviews, was to
determine 1f & component failure mode naming
scheme existed wherein the failure mode code
used would readily identfy the failure modc 1o
the user without requiring a list for interpretation
If the existing naming schemes were found to be
inadequate, @ new scheme would be developed

OF all the datd sources reviewed, ouly two,
NUCLARR and NUREG/CR 4450, had detailed
component farture naming schemes. Each data
source was examined in detwl for candidate com-
ponent fallure mode naming schemes. To simpli-
ty the presentation and 1o provide a means of
comparison among the sources reviewed, 10 fail
ure modes were selected from the analyses done
for NUREG- 1150, The tailure modes chosen rep-
resent a sample of the component failure modes
that are importarnt to the overall plant models for
the five NUREG- 1150 power plants. The ten
component failure modes used in the following
COmMpPAnsons are:

1. Fail to start

2. bl to continue ninning

3, Fail to restore frem test or maintenance
4. General hardware falure

5. Loss of power

6. Oul of service due to mamienance

7. Normally closed, fail closed
K. Normaily closed, fail open
9. Normally open, fail open
10. Plugged.

The following two subsections describe the re-
views of the selected data sources for candidate
component falure mode naming schemes.,

4.1 NUCLARR

e NUCLARR component failure made nam
ing scheme uses two- and threc -letier acronymns to
represent component failure modes. The NU-
CLARR naming scheme divides the component
fatlure mades inie main categones and subcate-
gories. The main categories, represented by three-
letier acronyms. are fail to operate, spurious
operation, leakage, and blockage. The subcarego-
nes describe each main category in further detml.
The NUCLARR failure mode codes for the 10
selected failure modes are given in Table 9,
Table 9 shows NUCLARR only has codes for 7 of
the 10 falure modes,

4.2 NUREG/CR-4550

The NURTG/CR-4550 component {ailure
mode naming scheme uses two-letter acronyms
or abbreviations as failure mode codes. As acro-
nyms or abbreviaticas, the codes #re much easier
to understand than the other failure mode naming
scheme codes. The NUREG/CR-4550 component
tailure mode codes are given in Table 10,

NUREG/CR-3905
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Table 9. NUCLARE component failure mode codes for 10 selected component failure modes.

Component failure mode descriptions

NUCLARR
failure mode codes

Fal to stant

Fail to continue running

Fatl 10 restore from test or mamtenance
Cicaeral hardware falure

Loss of power

Out of service due to manntenance
Normally closed, fmil closed
Normally closed, fail open
Normally open, tail open

Plugged

18
FIR

SD

FTv
Sp
Frc
PL

Table 10. NUREG/ACR-4550 comiponent failure mode codes for 10 selected failure modes.

Component fatlure mode descriptions

NUREG/AR-4550
failure mode codes

Fail to start FS
Fail to continue runmng PR
Fail to restore from test or maintenance RE
Cieneral hardware tailore HW
Loss of power Lp
Out of service due 10 mamienance MA
Nurmally closed, tail closed & &
Normally closed, fail open cO
Normally open, tail open 00
Plugged G
NUREG/CR-59%05 10
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5. PRA-RELATED LABELING SCHEMES REVIEW

In PRAs, labeling schemes are ased to convey
basic event and accident sequence information
[abeling schemes are generally associated with
activities involving computer codes, but the y also
appear in the PRA final results as well. A basic
event labeling scheme provides iaformacon
ahout the system involved, the type of component
involved, the component failure mode, and the
unique component identifier. An accident
sequence labeling scheme conveys information
ahout (4) the sequence inttisting event, (b) the
event sequence mvolved, and, ideally, (¢) the
overall effect on the plant, if any, of the ocur-
rence of that particular sequence

The purpose of the review was 1o determine if
any existing hasic event and accident sequence
labeling schemes meet the above crienia. I the
existing labeling schemes proved to be inade-
quate, o new labeling scheme would be devel-
oped. A standard basic event and accident
sequence labeling scheme would be of great
henefit to the NRC as a incans of integrating
existing data bases and providing a common
ground for all future NRC PRA-related activities.

5.1 Basic Event Labeling
Schemes

A basi¢ event labeling scheme has been acvel-
oped over the years that reflects the flexibility of
the systems modeling spproach. The basic event
label identities the level to which each event s
modeled (c.g., train, pipe segment, individual
component. or hurman error) and the nature of the
failure involved (specific, general, or detatled as
appropriate for eack system and each basic
event). Today, PRA-related computer codes such
as IRRAS, SARA, and SETS allow the use of up
to 16 characters in the basic event labeling
scheme 10 wdentify basic events tor fault tree or
accident sequence analyses.

Of the six PRA-related dama sources reviewed,
only one, NUREG/CR 4550, segpested a specific
hasic event labeling scheme. The NUREG/
CR-4550 tasic event labeling scheme consist of

11

16 characters in the following form: XXX-YYY-
ZZ-AAAAA. In the hasic event labeling scheme,
three characters are used for the system code
(XXX, three characters for the component type
(YYY 1. two characters for the component failure
maode (Z27), and five characters tor the unique
compaonent identifier (AAAAA). A basic event
labeling scheme such as tuis meets the labeling
scheme requirements and is readily understood
by the user without the need to refer to lists for
interpretation.

5.2 Accident Sequence
Labeling Schemes

An accident sequence is a combination of
events characterized by the occurrence of an initi-
ating event followed by the subsequent success or
failure of systems or actions that are required to
mitigate the effects of the ininating event. Acci-
dent sequences are developed using event trees to
denote what systems or actions must function in a
given set of circumstances, An accident sequencs
labeling scheme should, therefore, clearly denote
not only the initiating event but also the subse-
quent events. In addition, it should also indicate
the effect, it any, of the occurrence of the
seqaence on the towal plant model. A labeling
scheme based upon total plant effects (accident
types) may allow direct compart s of different
accident sequences at different plant types (BWR
and PWR) as well as at different plants of the
same type. Such a labeling scheme would be of
great benefit to the NRC in the integration of its
data bases as well as with future work,

The purpose of this review was 10 determine if
there are any existing accident sequence labeling
schemes that would meet the above critenia, If no
candidate sequence labeling schemes could be
found, then we would look at labeling schemes
for the constituent parts of the ideal accident
sequence labeling scheme: imitiating events,
sequence labels, and a accident type identifier. 1f
o labeling schemes could be found for all . .or
any of the pants of the desired scheme, & scheme

NUREG/CR-5905
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PRA-Related Labeling Schemes Review

or schemes would be developed to meet the nfor-
mation requirements,

In this section, accident sequence labeling
schemes in general are reviewed along with nam-
ing schemes for the constituent parts of the ideal
labeling scheme.

5.2.1 Accident Sequence Labeling
Schemes. The lnterim Rehability Evaluation
Program Procedures Guide (NUREG/CR-2728),
the Propabilistic Safety Analvsis Procedures
Guide (NUREG/CR-2815), NUREG/CR- 4550,
and the Reactor Safety Study (WASH-1400) aii
use a simtlar accident sequence labeling scheme.
The basic composition of the label is the imtiating
eventidentifier followeid by the system identifiers
for the front-line systems that have failed in the
sequence. An accklent sequence name using this
type of scheme has the general form 1EF—F,,
The dissimilarities among the schemes occur in
the identifiers used for the front-line systems,
Such schemes are useful tools to identity the se-
yuenges i event trees, but they have three major
drawback:

First, most computer codes used today to quan-
uty accident sequences aliow only 16 characters
for the sequence name. In the large event tree/
smal! fault ree PRA analysis approach, it is pos-
sihie to have an accident sequence name that s
not only longer than 16 characters, bu is not
unigue in the first 10 ~harac.ers. Sv h sequence
NAME OCCUTTENCES Ma  CAUSe SOme sequences 1o
be overlooked and mnaccurate results 1o be
generated.

Second, because each source used 1ts own iden-
titiers for the initiating events and the front-line
systems, wdentical sequences occurring at differ-
ent plants would look completely ditferent. This
makes comparisons of sequences among plants
very difficult, if not impossible.

Third. from an ideal sequence lubeling view-
point, none of the lubeling schemes in any of the
four sources histed above gives the shightest clue,
from ecither the inttiating event names or the lists
of the front-line systems involved, as to the effect

NUREG/CR-5905

of the sequences on the overall plant. Not even
when the dominant accident sequences are binned
by similar effects 1 there a clear indication of a
sequence's effect on the total plant from the
sequence’s name alone. That information can
only be tound by looking elsewhere in the PRA,
Again, this makes interplant comparisons diffi-
cult at best,

5.2.2 Accident Sequence Labeling
Scheme Component Parts. Because no can
didate accident laheling scheme exists, we had io
search for candidate naming schemes for the fol-
lowing comsponent pants of the ideal accident se-
quence labeling scheme: itiating event names,
sequence names, and accident type names,

5.2.2.1 Initiating Event Names. Initiating
events renresent those events that will result in
undesired plant condivons. Initiating events
include both transivnts, events that require rapid
shutdown of the reactor because of the undesired
condition, and loss-ot-coolant accidents
(LOCAs), events that result in a loss of reactor
coolant inventory. In a PRA, inisating vvents
applicable to the plant must be identified. The
purpose of the ininating events review was to de-
termine if any existing initating event naming
schemes provided unambiguous and consistent
detail Jor initiating events. The review consisted
of two parts: a review of transient event naming
schemes and a review of LOCA naming schemes.,

PRAS typically differentiate and group tran-
sients based on similarity of plant response. A
ransient event naming scheme must contamn suf-
ficient devail and consistency between plant types
so that the applicable transients for a plant may be
identified and grouped accordingly.

WASH- 1400 grouped all hikely and unlikely
BWR and PWR transients into a single group, T,
for each plant type. Because the plant does not
respond the same to all transients, the analyst
must either subdivide T into <maller groups with
like responses or develop a generic transient
event tree with the accompanying loss of detai!
The WASH- 1400 T transient lists tor BWRSs and
PWRSs are given in Tables 11 and 12. respectively.
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Table 11. WASH- 1400 BWR transient initiating events (T).

Likely initisting events

*

|
% I.  Rod withdrawal at power

[ Feedwater controller failure (maximum demand)

| 3. Recirculation flow control failure (increasing flow)

4, Start-aup of idle recirculation pump

5. Loss of feedwater heating

6. Inadvertent high pressure coolant injection pump stan
7. Loss of auxiliary power

K. Loss of feedwater flow

9 Electric load rejection (turbine valve closure)

10. Turbine trip (stop valve closure)

11, Main steam line isolation valve closure

12. Recirculation flow control failure (decreasing flow)

] 13. Recirculation pump trip (one pump)

4. Recirculation pump seizure

[' 15, T-G pressure regulator fatlure rapid opening

Unlikely initiating evenis

1. Reci:o xction accident

2. Rod drop accident

T T s . L WP e

3. Compound initiating events such as seizure of two recirculation pumps, start-up of idie
recirculation pump simultaneously with turbine 1 7p, and rod withdrawal and simuita-
nec as saart-up of idle recirculation oop.

13 NUREG/CR-5905
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Table 12. WASH- 1400 PWR trunsient initiating events (1),

Likely mtiating events

L

ol o

e ® = 2

10,

13
4

15.

16

17.

I8

Turbine tnp

Spunious trip

Loss of condenser vacuum

madventent closure of main steam line isolation valves

Loss of main station gencrator with fatlure to relay auxibary loads (e g, main feedwater
pumps and condensate pumps ) (0 ac power incoming from offsite network

Loss of main circulating water pumps tor condenser cooling
Loss of mam leedwater pumps

Loss of condensate pumps

Loss of ac power incoming trom offsite network

inadvertent opening of steam generaior power-operated reliel valves (10% sudden
demand)

Increase in main feedwater flow; maltunction in feedwater flow control

Maltunction of control resulting in inadvertent opening oy all turbine steam bypass
valves (40% sudden load demand)

Uncontrolled rod withdrawal () at full power and (b) at start-up
Control rod assembly drop
Boron dilution by malfunction in chemical volume and contr | system

Start-up of inactive reactor coolant loop Gn PWR with no reactor coolant system loop
isolation valves)

Accidental opening of pressunzer Lafety or relief valves

Loss of reactor coolant system coolant flow (main reactor coolant s\ stem circulating
pump maltunctions)

Unakely initiating events

B

) |
-

3

Rupture of ngh energy piping in secondary coolant system
Rupture of steam generator

Rupture of control rod mechanism housing on reactor vessel leading to small LOCA and
control rod drive ejection

Abrupt seizure of ull matn reactor cooling system recirculation pumps

Start-up of nactive reactor coolant loop with abrupt opening of both isolation valves
m one reactor coalant system loop i PWR plants employing reactor coolant system
solation valves

T W TN sy S S—
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PRA-Related Labeling Schemes Review

Table 14, NP-2230 PWR transient initiating events.

5 o 4 Oh ol Wt =

Loss of reactor coolant system flow (one loop)
Uncontrolled rod withdrawal

Control rod drive mechanism problems and/or rod drop
Leakage from control rods

Lealage in primary system

Low pressure pressurizer

Pressurizer leakage

High pressurizer pres<sure

Inadvertent safety injection signal

Containment pressure problems

. Chemical and volume control system malfunction—boron dilution

Pressure, tlemperature, power imbalance-—tod position error

. Start-up of inactive coolant pump
. Total loss of reactor coolant system flow
- Loss or reduction in feedwater flow (one loop)

Total loss of feedwater flow all loops

. Full or partial closur~ of main steam isolation valve (one loop)
. Closure of all main steam ‘sclation valves
. Increase in feedwater flow (one loop)

Increase in feedwater flow (all loops)

. Feedwater flow instability-—operator error

Feedwater flow instability-——miscellaneous mechanical causes
Loss of condensate pumps (one loop)

Loss ol condensate pumps (ail loops)

Loss of condenser vacuum

Steam generator leakage

. Condenser leakage

Miscellancous leakage in secondary system
Sudden opening of steam reliet valves

. Loss of circulating water
. Loss of component cooling

Loss of service water system

Turbine trip, throttle valve closure, electro-hydraulic control problems
Gienerator trip or generator caused faults

Loss of all offsite power

Pressurizer spray failure

. Loss of power to necessary plant system

Spurious trips—-cause unknown
Automatic trip—no transient condition
Manual trip—not transient condition

. Fire withn plant

17 NUREG/CR-5905
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Table 15. NI REG/CR 4550 BWR transient initiating event groups.

Loss of offsite power
Loss of auxihiary power

T2A-Loss of PCS and feedwater

| Electric load rejection with turbine bypass valve failure
E Turbine trip with turbine bypass valve failure

-[ Muain steam isolation valve closure

inadvenient closure of one main steam isolation valve
Partial main steam isolation valve closure

Lanss of condenser vacuum

L Pressure regulator fails open

Pressure regulator fails closed
Turbine bypass fails open

Turbine by pass or control valves increase pressure (closed)

Cause unknown

Electric load rejection with turbine bypass valve failure

T2B—IROV

Inadverient open relief valve

'L?A&S avilable

Electric load repection

Turbine trip

Recirculanon control falure, increasing flow
Recirovlanen controf failure, decreasirg flow

One rec,~ulation pump trip

R W = 1 T ] T e G W= TR R S S ey s L e

fKecirevfaton pump trip Gali)

Abnonmal start-up of idle recrrculation pump
Recirculation patep setzure
Feedwater--increasing low at power

Loss of feedwater heater

R
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Table 15. (continued)

Trip of one feedwater or condensaie pump
Rod withdrawal at powsr

Inadvertent insertion of rods

Detected fault in reactor protection system

Inadverient start-up of high pressure coolant injection/high pressure core spray systems

Scram due to plant occurrences
Spurious trip via Instrumentation, reactor profection system fault
Manual scram, not out-of tolerance condition

Cause unknown

T3B-~FW lost but condenser available

Loss of all feedwater flow

Feedwater, low tow

Low FW flow during startup or shutdown
High FW flow during startup or shutdown
High flux due to rod withdrawal at startup

Table 16. NUREG/CR-4350 PWR transient initiating event groups.

T1—LOSP

Loss of offsite power

Td—losapd FL3
Full or partia: closure of MSIV (one oop!

Condenser icakage

Miscellaneous leakage in secondary system

Sudden opening or stream relief valves

Loss of circulating water

Loss of component cooling

Loss of cervice water system

inadvertent safety injection signal

Total 1oss of feedwater flow (all loops)

Closure of all main steam isolation valves

Increase m feedwater flow (all loops)

Feedwater flow instability—operator error

Feedwater flow instability—miscellaneous mechanical causes
Loss of condensate pumps (all loops)

Loss of condenser vacuum

19
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Tabie 17, (continued).

PRA -Related Labeling Schemes Review

Function

Suggested BWR category

Suggested PWR category

Condenser vacuum

l
/
),
!
|
‘ 7»
I
!
'

Condensate

Dl o e i B i o e

Feedwater

e . T S N e ————

Reacor system flow

Loss of main condenser vacuum
Main condenser tube leakage
Loss of circulating water flow
Partia! loss of condensate flow
Total loss of condensate flow
Condensaie system leakage

Low or decreasing feedwater flow at
power

Total loss of feedwater flow at power

High or increas:ng feedwater flow at
power

Loss of ane foedwater pump at power

Loss of feedwater heater(s)
Feedwater system leakage

Low or decreasing feadwater flow
during start-up or shutdown

High or increasing feedwater flow
during start-up or shutdown

Loss of ane recirculation pumnp
Loss of all recirculation pumps

Start-up of an inactive recirculation
pump
Increasing recirculation flow

Decreasing recirculation flow

Loss of main condenser vacuum
Main condenser tube leakage
Loss of circulating water flow
Pastial loss of condensat flow
Total loss of condensate flow
Condensate system leakage

Low or decreasing feedwater flow
al power

Total loss of feedwater tiow at
power

High or increasing feed watcr flow
at power (one loop)

High or increasing feedwater flow
at power (all loops}

Loss of one feedwater pump at
pewer

Loss of feedwater heater(s)
Feedwater system leakage

Low or decreasing feedwater flow
during start-up or shutdown

High or increasing feedwater flow
during start-up or shutdown

Loss of reactor coolant system flow
tone loop)

Total loss of reactor coolant system
flow

Svart-up of an inactive coolant pump

NUREG/CR-5905
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Table 17. (continued)

o -

Function Suggested BWR caegory Suggested PWR category
Recirculation pumip seizure
Reactor pressure Pressore regulator fails open Low pressurizer pressure
control

Reacuvity control

SICameRotorn pressure

Satety injection

Pressure regulator fails closed

Turbine bypass/control valves fail
open

Turbine bypass/control valves fuil
closed

Inadvertent rod withdrawal at power

Inadvertent msertion of control rod(s)
al power

PressurcAemperiure/power imbalance
due 1o rad(s) out of position

Control rod problems

High flux due to rod withdrawal at
start-up

Inadvertent closure of one main steam
wolation valve

Parva! closure of one mam sieam
wsolasion valvg

Insdvertent closure of ail main steam
isodation vaives

Tnadverten start-up ot high pressure
coolant injection/high pressare core
spray systems

Primary containment pressure problenis

NUREG/CR-3905 22
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High pressanzer pressure

Pressunzer spray fails open
Pressurizer spray lails closed

lnadvertent rod swithdrawal at
power

Inadvertent insertion of control
rodd(s) at power

Pressure, temperature/power
imbalance due 1o rodis) out of
position

Control rod problems

Chemucal and volume control
system malfunction—boron
dilution

High Nlux due to rod withdrawal
at start-up

Inadvertent closure of one main
steam isolation valve

Parmial closure of one mam steam
isolation valve

Inadvertent ¢losure of @l main steam
selation valves

Inadvertent start-up of safety
mjection

Primany coralnacat pressure
problems
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Table 17. (conunued).

P R ———

Function Suggested BWR cutegory

e e T TP — et e, 4 M 4 O

Electrical power Loss of offsite power
Loss of auxiliary power

Lou of power to necessary plant
systems
Reactor integnity Leasage from control yods

Leab se in the priuniary system

Detected fualt in the reactor
Prolection systen

Miscellaneous scramis

Scram due 1o plant occurrences

Los» of component cooling water

Laoms of service water
Fire wathun plant

Spunous scrams
or reactor protection svstem faukt--no
out-of-tolerance condition

Manual scram--—ao out-of Aelorance
condition

SPUrtous seram-—cause unknown-—ao
out-of-tolerance condution

AUlomatic seram from insivumeniation

A o e i 5 et A S T4 ST W 5 i o [ P g g b T £ 4 9 14

Suggested PWR category
Loss of uffsite power
Loss of auxilinry power

Laoss of power o necessary plamt
systems

Lzakage from control rods
Leakage i the primary system
Pressurizer leakage

Hteam generator ieakuge

Denected fault in the rean o
proteciton system

Scram due to plant occurmences

Loss of component cooling
waler

Loss of serce wier
Fire within plant

Automatic seram from
msiremeniaion oy peactor
protection system fault--no
ont-of-tolerance condition

Manua! scrame-no ont-of-
dorance condition

Spurions seran—cause
unknown-—no out-of-lolerance
condition

*  Small-small LOCA iS3), 50 1¢ 100 gpm .
per coolant pump.

-
¢ Interfacing system LOCA (V)
The PWR LOCA groups were identified as ?
follows:
L

*  Large LOCAs (A), » 6 i equivalent di-
ameter

Intermediate LOCAs (S1) 2 to 6 1n.
squivalent dumeter

Smali LOCAs (52), 1/2 10 2 in. eguiva-
lent dhameter

Sevail-small LOCA (831, « 172 in. equiv-
alent dimneter or S0 to 100 gpm flow rate

Interfacing systom LOCA (V).

The NUREG/CR-4550 LOCA groupings are
based on coramon delinitons of LOCA sizes with

NUREGATR-5%05
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the BWR groupings defined by hreak area in
square teet, while the PWR LOCA groupings are
defined by equivident break diameter in ches.
The grouping are more detaiked than those given
m WASH 1400, it they do not include some of
the WASH 1400 special LOCAs.

5.2.2.2 Sequence Names. e sequence
names referred (o here are the combinations of
system and event wdentifiers used to denote the
system faitures/events that bave occurred subse-
guent to the inftiating event. The system/event
wdentifiers are used as top evenis in event trees
and typically vary from one to five characters in
length. The purpose of the review was o deter-
mune if any event iree top event naroing schemes
existed that, like our criteria for system codes,
Clearly and unambiguously ideatify the systeras
or events represented by the dentifiers,

NUREG/CR-2R 15 distinguishes between the
systenyevent identifiers for BWRs and PWRs.
The NUREG/CR-281S event naming scheme
uses w two churacter system/event identifier. A
letier 15 the first character and represents the sys-
tem/event; the second character is an ingex that
denotes different operating modes of the same
system that have different success criteria.
Indices can also be used to denote functional and
operational peculiarities and associated support
system fuilures. The NUREG/CR-2813 front-line
system/event wdentifiers are given in Table 15,

There does net appear to be awy correlation
hetween the system/event identifiers and the sys-
temsfevents represented nor is there any eoordi-
nition between system dentifiers for BWRs and
PWRs, For example, the wentifier “L" denotes
the ticlure of the auxitiary foedwater system for
PWRs while "L." for BWRs reprasents falure to
limit reactor vessei high water level. BWRs use
the wlemtifier “Q" to represent fiilure of the feed-
waler system to provide core make-up water.

The NUREG/ATR-4550 event naming scheme
uses one o four Characters tor the system/event
wenufiers. The system/svent wentifiers contain a
large amount of detail in both the number of sys-
tems and events used and in the different operat-
g modes of some of the systerms. As was dong in

NUREG/CR-5908
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NUREG/CR-2R1S, the system/event ideatitiers
are differentiated by plant ivpe. The NUREG/
CR-4550 system/event identidiers for RWRs and
PWRs are given in Tables 19 and 20, respectively.

NURECG/ACR-4550 exhibits the same shortcom-
ings an NUREG/CR-2815; there appears 1o bhe
very little correlation between the system or event
names and ther event tree identifiers. This makes
translating a system/event identifier into a system
or gvent very difficult unless one is either very
familiar with the naming schemse or has a desenp-
tion list at hand,

WASH- 1400 alphabetically identifies the event
tree events by using a single letter designator
starting with the large break LOCA tree and end-
ing with the transient tree. The system/event iden-
tifiers are also differentiated by plan type. The
WASH- 1400 BWR and PWR system/event iden-
tifiers are given in Tables 21 and 22. respectively.

The WASH- (400 event nanung scheme shares
the same shortcomings exhibited by NUREG/
CR-2815 and NUREG/CR-4550: there 1s no vor-
refation between the system and its identifier and
there is very little correlation of identifiers for
sunilar systems at BWRs and PWRs.

5.2.2.3 Accident Type Names. The domi-
nant accident sequences of PRAs are typically
grouped by similar accident types. This grouping
is done for several reasons, one of which s to
wentify which accident types are the major coa-
tibutors (o core damage for the plant.

To determing the accident type groups that
were typrcally used in PRAs, we reviewed the
five PRAs presented in NUREG/CR-1150.
NUREG- 1150 presents the results of the inter-
nally initiated accidents suminarized and grouped
by accident types for the five plants. The general
classes of accident types used in NUREG-1150
are given in Table 23.

These accident type groups are typical of those
ased in other PRAS and are based primarily on the
inmating event. However, while same accident
sequences result from one type of inttiating event,

NI T INRIREIR N T TR BRSNS~
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PRA-Related Labeling Schemes Review

Table 18, NUREG/CR- 2815 BWR and PWR event tree system/event identifiers.

System identifier

Description

BWRs

HXECCHOBIZIr-R|
J

g
=
=
»

L CROZEZCRDON

—— o 2 - -

Reactor prote tran system

Reactor vessel high watei level

Overpressure proiection system

Reactor vessels reclose afier spening
Feedwater system provides core make-up water
Recirculation pump tnip

Low pressure

High pressure core cooling system
Containment heat removal sysiem
Depressusization system

Containment sptay system

Containruent heat removal system

Low pressure emergency core cooling system
Reactor protection system

Auxihary feedwater system

Power conversion system

Secondary system steam relief valves
Pressure operated rehef valves reclose after opening
Massive rupture of the reactor vessel

High pressure core cooling system

Reactor building cooling system

Table 18. NUREGATR-4550 BWR event tree sysiem/event identifiers.

System identifier

Description

ARI
B

C

Ct
DEP
W
HPIN
INJ

L
LEV

LPIN
M

Alternate rod insertion

Onsite electrical power

Reactor protection system
Autoratic and manual reactor scram
Operator depressurizes reactor

Feedwater

High pressure injection
Continued injection
Operator isolates leak
Leve! control

Low pressure injection
Safety rehef vaives open

25 NUREG/CR-5905



Table 19, (continued).

PRA-Related Labeling Schemes Review

Svstem wdentifier

Description

MSIV
NADS
P

Pl
F2
P3

Q
R

ROD
RPS
RPSE
RPSM
RPT

RXHP
SCRM
SLOC
SPC
SRV

Ul
L2
U3
U4
Vi

V2
Vi
V4
Wi
W2

Wi
X
Y
Z

Man steam isolahion valves open
Reactor at high pressure
Safety rehef valves close

One safaty relief valve recloses
Twao safety rehief valves reclose
Three safety reliel valves reclose
Power conversion system
Rupture of primary containment

Manual rod insertion

Reactor protection system

Reacior protection system electrical
Reactor protection system mechanical
Recirculation pump trip

Reactor at high pressure

Manual scram

Standby liquid control

Suppression pool cooling

Safety relief valves reclose after opening

High pressure core spray/high pressure coolant injection

Reactor core isolation cooling
Control rod drive—2-pump mode
Ceontrol rod drive—1-pump mode
Condensale

Low pressure core spray

Low pressure coolant injection

Service waler cross-tie

Residual heat removal—sappression pool cooling
Residual heat removal-—shutdown cooling

Residual heat removal—containment spray
Primary system depressurization
Containment venting

Suppression pool makeup

NUREG/CR-5905
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6. CONCLJSIONS AND RZCO AMENDATIONS

6.1 Conclusions
6.1.1 System Naming Schemes. e review

showed thit three characters are the best for sys
tem codes. This ullows the codes 1o be either
acronyms of abbres ahons of the system names of
a combinati 4 of the two with no luss of under
standing of the codes. NUREG/CR 4550 has the
most complete List of system codes o1 the fous
soutcrs revieved; however, the system codes are
not sorted by poant type

7.1.2 Compon nt Type Naming Schemes.
Ax with system codes, three characters are the
best for component type codes. Again, this allows
the vades 10 be either acronyms or abbreviations
of the vomponent type names of @ combination of
the two with no loss of understanding of the
codes, Of the Tour sources reviewed for compo-
nent type naming schemes, NUREG/CR-4550
has the most deseniptive list of component type
codes

6.1.3 Component Failure Mode Naming
Schemes. Two charact rs are avequate 10 cap
ture a component failure mode. NUREG/
CU-4550 had the most comple.: hList of
component failure modes of the two suatces
reviewird

6.1.4 Basic Event Labeling Schemes. |h¢
PRA computer codes in use today allow up to
16 character basic event labels. OF the six
sources reviewed for basic event labeling
schemes, only NUREG/CR-4550 had a specitic
basic event labeling scheme. The general form of
the NUREG/CR-4550 labeling scheme meets
both the information requirements of a basic
event labeling scheme and the size restraints of
the computer codes.

6.1.5 Accident Sequence Labeling
Schemes. Over the years an accident sequence
labeling scheme has evolved that consists of the
initating event identifier and the systen identifi-
ers for the systems that have failed to functior as
required for the plant response 10 the initiating

29

event. This lubeling scheme can present problems
because difterent PRAs use different initiating
event and system identifiers. This results in iden-
tical sequences al similar plants not having the
same accident sequence lubel when they should.
The general accident sequence labeling scheme
also faces the same 16 character size Hmitation as
the basic event labeling scheme, and it 1s possible
to have o sequence label that is not unigue in the
first 16 characters. None of the sources reviewed
contaned an accident sequence labeling scheme
that could be considered a candidate for our
purposes

6.1.6 initiating Event Naming Schemes.

6.1.6.1 Transient Initiating Event Nam-
ing Schemes. Both the number of trans‘ents
dentified and the number of transient grovpings
vaned among the four sources reviewed for can-
didate transient inthating event naming schemes,

6.1.6.2 LOCA Ini‘ating Event Naming
Schemes. While \i.e LOCA naming schemes in
both sources dirferentiated LOCAs by plant type,
the NUREG/CR-4550 group definitions were
more detaded than those of WASH-1400. How -
ever, WASH- 1400 had some special LOCAs that
werte nat listed in NUREG/CR-4550,

6.1.7 Sequence Names. The level of detail,
the amount of plant type differentiation, and the
ambiguity of the system/event identifiers used for
sequence names vaned among the three sources
reviewed. The major drawback among the three
schemes was the lack of correlation between the
system/event identifiers and the system or event
they represented. This lack of d¢fimition makes
interpreting the sequence name very difficult un-
less one 1s intimately familiar with the naming
scheme. Even given that prior knowledge, com-
parisons with identical sequences done under yet
another naming scheme requires styll further
knowledge.

6.1.8 Accident Type Names. The . cident
typ. names reviewed are typical of those used in

NUREG/CR-59CT
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Appendix A

Syetem Naming Scheme Conversion Tables
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Appendix A

System Naming Scheme Conversion lTables
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