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ABSTRACT

This volume of & five.volume series summarizes those data currently
resident 'n the first release of the Nuclear Computerized Library for
Assessing Reactor Rellability (NUCLARR) data base. The raw humén error
probabi 1ty (MEP) and hardware component fallure data (MCFD) con'ained
herein are accompanied by a glossary of terms and the WEP and hardware
taxonomies used to structure the data. Instructions are presented on how
the user may ravigate through the NUCLARR data management system to find
anchor values to assist 'n solving risk.related problems,

Volume V: Data Manual wil) be updated on a perlodic basis so thal

risk analysts without access to & computer may have access to the latest
NUCLARR data. Those users wishing to Yearn more regarding the

computer -based Interactive search and report.gereration capabiiities of the
NUCLARR system are referred to the other volumes 'n the NUREG/CR 4639

sertes, e.g., Yolume 1: Summary Description or Volume 1V: User's Guide.

FIN No. ABBSE -Nuclear Computerized L\brary for
Assessing Reactor Reliabi )ity (NUCLARR)



EXECUTIVE SUMMARY

Yolume V: Data Manua) of NUREG/CR-4639, EGG-2458, s comprised of
four individual parts. Part 1: Summary Description iIntroduces aspects of
the NUCLARR data base management system and prepares the reader for

revieving data presented n Parts 2, 3, and 4. Part 2: MWuman [rror
Probabiiity (MEP) Estimates contains deta)led \nformation on the WEP data

In the NUCLARR system on the task, ce)l), and functiona) group summary
level. Part 3; Mardware Component fa)lure Data (HCID) presents WCID
contained 'n NUCLARR; and Part 4: Summary Aggregations offers NUCLARR WEP

and NCID summary aggregations.

A human and hardware rellab) ity analysis group (MMRAG) has been
established for the purpose f preparing and processing MEP and NCFD. An
externa) review commitiee meets at least three times per year to provide
technical direction, quality assurance, and make recommendations for
upgrades to the NUCLARR system,

The NUCLARR Data Clearinghouse, the primary \nterface for users of the
system, s responsible for the distribution of Volume V and perlodic
updates of the data which are VYssued as change pages. The NUCLARR Data
Clear\nghouse also acts as & resource to answer questions, offer
supplementa) advice to users, and distribute NUCLARR software.

This report reviews NUCLARR coding systems and data processing
procedures. It also highlights the manner \n which ysers can employ the
vartous parts of this volume directly or te establish anchor values for use
In addressing generic safely VYssues., Parts 2, 3, and & each begin with an
overview and are followed by & task flow and deta)led examples on how 1o
use NUCLARR data 'n order to Ydentify NEP and WCFD rates.

(B
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NUCLEAR COMPUTERIZED LIBRARY FOR ASSESSING
REACTOR RELIABILITY (NUCLARR)
VOLUME V: DATA MANUAL
PART 3: HARDWARE COMPONENT FAILURE DATA (HCFD)

INTRODUCTION

The Nuclear Computerized Library for Assessing Reactor Rellability
(NUCLARR) Ys a computer -based data management system used to process,
store, and retrieve human error probability (HEP) and hardware component
fatlure data (HCFD) Yn a ready-to-use format. The NUCLARR data management
system was sponsored and developed by the U.S. Nuclear Regilatory
Commission (NRC) to provide the risk analysis community a rcpository of
rellability data that can be used to support a variety of existing and
developing techniques for performing reactor risk assessment. A speclal
function, the NUCLARR Data Clearinghouse, has been establ'shed at the Idaho
Nationa)l Engineering Laboratory (INEL) to assist in providing users of the
data management system 4and data manua)l with adequate documentation, NUCLARR
computer software, expert assistance, data processing, and quality

assurance functions

The NUCLARR system 1s documented In a serles of five volumes

] |
(NUREG/CR -4639, EGG-2458). . Volume | Summary and Description

presents a general introduction to the NUCLARR system In this document,
key Information regarding the organization .f the NUCLARR system,
structural taxonomy for the HEP and HCFD side, and on-1ine search and
retrieval capabilit of the NUCLARR system software are presented.
Fallure modes, actions, plant codes, document retrieval capability, data
origin and survey perlod are also defined for the reader. In addition,
specifications fur the hardware and software configuration necessary to ren
the NUCLARR system are discussed 'n detal)l. Points of contact for prob'ems
encountered when attempting to use the data base or when attempting to

forward new data to the NUCLARR Data Clearinghouse are also Included.

Volume 11: Programmer's Guide“ provides information necessary for

maintaining the software programs resident in the NUCLARR system This




includes modules for adding new equipment or actions to the taxonomy
matrices and preprocessing programs used for converting raw data estimates
of error into processed estimates with the appropriate confidence bounds
and error factors. Also Included are procedures for maintaining and
modifying help screens, equipment and plant codes, log plot programs, and
computational aqggregation algorithms contained in NUCLARR.

Volume 1il: Data Base Management Guide for Processing Data and
Revising the Data Hanua13 provides the input procedures used by the
NUCLARR Data Clearinghouse for extracting sultable data from candidate
source documents and entering this Information into the NUCLARR system.

Volume IV: User's Gthg"b provides users with step-by-step
procedures for locating, reviewing, and combining data extracted from the

NUCLARR system. This volume also provides ad-hoc search strategies and
examples of where the analyst may or may not wish to use the aggregation
routines offered by the NUCLARR system.

Volume V: Data Manua) 1s the Fifth volume of a Five-voiume set and s ‘
meant to serve the needs of and accommodate those who do not have access to
personal computers; 1t preyides those users the means to review al) data
avallable in the NUCLARR system. Volume V 1s divided into four parts.
Part 1: Summary Descriptiorn provides the user with a top-leve) review of
the type of data, both HEP and HCFD, resident in the NUCLARR data
management system, Readers may supplement the information contained in
Part 1 of Volume V by addressing Parts 2, 3, and 4 in the serles:
Part 2. MHuman Ercor Probability (HEP) Data; Part 3: MHardware Component
Fallur ta (HCFG); and this report, Part 4: Summary Aggregations.
Volume V has been designed to be a stand-alone document. For ar lysts
Interested \n HEP, Volume V, Part 2, provides 16 two-dimensional matrices
used to determine equipment and human action codes. The aralyst searches
for data Ytems by combining equipaent characteristics and human artions.
These codes are used to locate al) related data in the data appendices
dssoclated with Part 2. Definitions for a)) equipment are also presented
In Part 2. Similarly, the coding sequences presented in Part " for the
HCFD taxonomy section of the Data Manua) may be used to Ydentify al) .




relevant HCFD for a particular component. Part 4 presents summary
a-gregations across equipment groups for HEP and HCFD.

Subscribers to the NUCLARR data base management system will recelve a
series of diskettes, allowing them *o use the system at their own
location. Minimum utilivy specifications require the analyst to have an
lan-compat\ble‘ personal computer with math co-processor, 20-megabyte
hard disk, 640K of random access memory, and no auto load, sys.cache file,
or virtual disk c»wmands which reduce the 640K needed to run NUCLARR.

Any reader desiring copies of the individual volumes 1isted in the
NUCLARR series or a copy of NUCLARR software should contact the NUCLARR
Data Clearinghouse at the address 1isted below:

David 1. Gertman
NUCLARR Data Clearinghouse
Idaho National Engi~eering Laboratory
P. 0. Box 1625
Idaho Falls, 10 83415 USA
Telephone: FTS 583-0652; commercial 208-526-0652

Questions regarding the NUCLARR program may be directed to the address
11sted above or to the NRC Technical Monitor:

Thomis G. Ryan
U.S. Nuclear Regulatory Commission
Office of Nuclear Regulatory Research
5640 Nicholsun Lane, NL/N-316
Rockville, MD 20852 USA
Telephone: FTS 492-3550; commercial 30) -492-3550

a. Mention of spec\fic products and/or manufacturers in this document
implies nelther endorsement or preference nor disapproval by the U.S.

Government, any of its agencles, or EGAG ldaho, Inc., of the use of a

specific product for any purpose.



2. ORGANIZATION ‘

Part 1 of Volume V of NUREG/CR-4639 1s organized to familiarize
potential users with the NUCLARR data base management system, provide
orientation for data base usage without the ald of a compute/, Inform users
on how to identify and retrieve the data which will meet the'r needs, and
Instruct them on how to access the two types of da‘a, WEP and HCFD,
currently residing in the system. A1) the taxonomic information needed in
order to understand how the NUCLARR system Vs organized has been provided
In this overview.

HEP data are organized 'n matrices by human action; equipment being
monitored, used, tested or calibrated; whether errors committed are errors
of commission or omission; and whether or not the data source specifles If
recovery actions have been considered in the calculation of the HEP point
estimate.

HCFD are organized by equipment (component) type and fatlure mode.
Additional coding exists, such as plant coder, norma) operating state, and
survey period.a Listings of a1l the HEP and HCFD sources for data
currently entered in NUCLARR may be found in Section 3.3 of this report.

The appendices to Parts 2, 3, and 4 of Volume V present HEP, HCFD and
summary aggregation data, respectively. As part of an ongoing effort,
other data sources #1111 be identifled, processed, and, where appropriate,
entered Into the NUCLARR data base management system.

a. For readers wishing to broaden their understanding of HCFD, the
following references are avallable from the NUCLARR Data Clearinghouse:

EGG-REQ-7775, regation h f n fal lear
ri \brary for Asses Ingfkogflgr 11abi)ty; " EGG-REQ-7742,
Requirements for ntry of en n_NUCLARR;® and

e
NUCLARR Volume 1V: User's Guide.%-




Part 4: Summary Aggregations begins with an iIntroduction to the
NUCLARR series of reports and presents the nature of data and data
structures contalned within the NUCLARR system. This overview 15 followed
by a detalled ta k flow for users wishing to perform a data search of
either HEP or HCFD records contained in the NUCLARR system. The search
procedure 1s highlighted through the use of two examples. A1l necessary
tables, data identiftication codes, plant codes, and raw data are provided
\r appendices located in the back of this report. As an ald to the user,
cimple summary aggregations for both cell and functional group summary
Information have been provided. Finally, users of the NUCLARR system are
reminded that there wi)) be pertodic updates to the data manual and that
any quantitalive data that they might have should be sent to the NUCLARR
Data Clearinghouse for incluston in the NUCLARR data management system




3. DATA QUALIFICATION

A number of parameters can be used to describe and define error
probability and rate-based data. Popular'examples for HEP include
per formance shaping factors (PSFs), task performance time, whether the
errors committed whe:e those of omission or commission, whether there was
oppnrtunity for recovery from the error, etc. Likewise, hardware fallure
rate descriptors may Include such parameters as survey period, plant
\dentification, component application, and distribution type (e.q.,
lognormal, gamma, Polsson). A)] events containcd Yn the HCFD side of the
NUCLARR system concern component fallures, and all components are treated
eGually. The hierarchica) structure merely serves to organize data.
Authors of documents reviewed to date tend to differ 'n wnat they select as
descriptive characteristics of the task and work environment and the method
by which data were collected. In all cases, then, it Vs the user who must
be the ultimate arbiter as tc the quality of data and which documents
should be Included in & data search.

A review of existing data bases and the open )iterature reveals a
great varlety in the quality of data and 'n the manner in which they are
reported. As a result, a series of stringent criteria have been Introduced
to ensure that data contained in the NUCLARR system are of the highest
quality. Prior to the current \mplementation, detalled set(s) of screening
procedures were developed which would allow all reasonable, quantified data
4 place within the NUCLARR system. The results of this effort are
discussed below for both the MEP and HCFD sides of the NUCLARR data
management system. Likewise, the aggregation methods and algerithms used
In NUCLARR are sophisticated and have, over the past few years, undergone
extensive review by outside consultants who were knowledgeable in
probab)1istic risk assessment (PRA) and human rellabiiity analycis
techniques.

3.1 The NUCLARR Data Clearinghouse and Quality Control

The MJCLARR Data Clearinghouse Includes human factors, risk analysis,
and software personnel who are responsihle for all contact with users of



the NUCLARR “ystem and for providing documentation and support services for
software maintenance. NUCLARR Data Clearinghouse personnel are further

responsible for the distrloution of user documentation, inciuding training
course documentation, and diskettes containing WUCLARR software. They also

review updated versions and revised data pages for Volume V: Data Manual.

A 1ibrary has been established at the Clearinghouse wherein copies of
all five volumes of the NUCLARR series are maintained and kept up to date.
Clear \nghouse personne) also track requests for documents and ensure that
requestors recelve NUCLARR materials In a timely fashion. A small,
personal-computer -based management system which keeps account of each new
transaction has been Ymplemented in dBaselll+ software expressly for this

purpose.

The human and hardware rellability analysis group (HHRAG) plays a
major role In the NUCLARR data management process, distinct from the
NUCLARR Data Clearinghouse function. The HHRAG reviews data sources for
sultability and then processes those data which are qualified for inclusion
\n the NUCLARR system. The personnel who make up the HHRAG are experienced
in one or more of the following disciplines: nuclear power plant
operations, human reljability analysis, probabilistic risk analysis, system
reltabi1ity, and generic safety Yssues. An externa) review committee,
composed of members internal and externa)l to the NUCLARR project team,
meets three times per year to process and perform quality assurance checks
of the data resident \n the system. Review committee members are selected
with approval of the NRC Technica)l Monitor, and members serve on a rotating
basis. They make suggestions as to sources of new, meaningful HEP and HCFD.

The external review committee also takes under consideration
recommendatiors for changes or upgrades to the NUCLARR data managemont
system, including additions to data base taxonomies which will result in
more efficient processing, coding, and retrieval of data. One such
recommendition recently implemented \n NUCLARR calls for the addition of a
1og plot capabi)ity for both HEP and NCFC sides of the data management
system,



3.2 Plant (UtV1ty) Identification Codes

Codes for all plants in the United States which are used to fdentify
data for both HEP and HCFD are 1isted in Table 1.

3.3 Data Sources

A varlety of sources are eligible for inclusion in NUCLARR. With the
exception of PRA sources, most dJata cources (e.g., documents or data bases)
present elther HEP or HCFD. An example of an MEP data source would be

NUREG CR-1278, Ngnggogk of Human R:11abi1ity w'th Emphasis on Nuclear Power
Plant Applications. ™ An HCFD source could be any raw, plant-specific

data contained 'n a PRA. HCFD sources could also include generic data
rates, such as those contained \n TEEE STD 500, *Guide of the Collection
and Presentation of Electrical, Electronric, Sensing Component, and
Mechanical Equipment Rel1abi 1ty Data for Nuc)car Power Generator
statdstics,*'% or WASH 1400, Reactor Safety Study: An Assessment of

Accident Risks \n U.S. Commercia) Nuclear Power Plants. The sections

below 115t some of the sources and poiential sources entered to date.
Readers are encouraged to submit any raw or processed HEP or HCFD directly
to the NUCLARR Data Clearinghouse by sending it to the address specified on
page 3 of this report.

3.3.) HEp re

Sources of HEP data entered to date are Yisted in Table 2. In
addition, part of the HERAS data base, a collection of the HEP portion of
19 plant PRAs, has also been entered. Raw data from these various sources
are found \n appendices to Part 2 of Volume V.

3.3.2 HCFD Sources

Sources of HCFD entered to date are )Yisted \n Table 3. Raw fatlure
rate data from these varlous sources are found in appendices to Part 3 of
Volume V.




TABLE 1. FACILITY IDENTIFIERS

PLANT UNIT NAME FID_ PLANT UNI"_WAME E1D_ PLANT UNIT NAME F10_
ARKANSAS 1 ANOT  GRAND GULF G6S1  POINT BEACH 2 PBH2
ARKANSAS 2 ANO2  HADDAM NECK HNP)  PRAIRIE ISLAND 1 PIN)
BEAVER VALLEY ) BYS) HATCH 1 EiN) PRAIRIE ISLAND 2 PIN2
BEAVER VALLEY 2 BVS? HATCH 2 EINH2 QUAD CITIES ° QADY
BIG ROCK POINY BRM HOPE CREEK HCSY QUAD CITIES 2 QAD?2
BRAIDOWOOD 1 BRSY HUMBOLDT BAY 3 HMBJ KANCHO SECO RSSY
BROWNS FERRY ) BRF) INDIAN POINT 2 1p$2 RIVER BEND RBS)
BROWNS FERRY 2 BKF2  INDIAN POINT 3 1PS3  ROBINSON 2 HBR?
BROWNS FERRY 3 BRFI KEWAUNEE KNP SALEM ) 565
BRUNSWICK 1 BEP) LA CROSSE LBR) SALEM 2 $GS?
BRUNSWICK 2 pEp2 LASALLE LSCY SAN ONOFRE 1 0S5
BYRON ) BYS) LASALLE 2 LSC2 SAN ONOFRE 2 S0S§?
BYRON 2 BYS? LIMERICK LGSY SAN ONOFRE 3 089
CALLAWAY CAY) ZAINE YANKEE LA | SCABROOK 36K
CALVERT CLIFFS ) CCN) MCGUIRE 1 N45SY SEQUOYAH 1 SNM
CALVERT CLIFFS 2 CCN2 RCGUIRE . K3S2 SEQUOYAH 2 SNP?
CATANWBA 1 CNE, KILLSTOME MNST SHEARON HARRIS 1 SHS)
CATAWBA 2 CNS2  MILLSTUNE 2 MNS2  SHOREHAM SNS)
CLINTON 1 COP)  MILLSTC'« 3 MNS3 S, LUCIE ) $15)
CcooK 1 1 [] MONTJCFLLO MNP ST. LUCIE 2 SLS?
CooK 2 DCC? RIME MILE PT. ) NMPY SUMME R V(s
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TABLE 2. HUMAN ERROR PROBABILITY REFERENCES LISTED BY DOCUMENT NUMSER
Document
_Number Reference
V.02 S. J. Munger, R. W. Smith, and D. Payne, An In f Electronic
{_g_z%mnt Operabi1ity: Data Store, AIR-CA3-1/62/RP(1), January
1962.
1775 U.S. Nuclear Regulatory Commission, ‘»gyg:i An
A*w of \ Ysks in U.§ iear Power
Plants, '
1-81
1.82 9. A. Topnnhr et al n R 11abi iy nk r r
Power P ng M
Rellability m;g !! $, NUR!G/CR 2744, oeconbor 1982
1-83 A. D. Swain and H. E. Guttman, Ngngpggk g‘ Human Reitabiitty
Analysis g\;h Emphasts on Nuclear Power Plant Applications,
NUPG/CR-1278, August 1983,
/84 A. N. Beare et al., ngior g’;gg §guﬁi 8! g%n Errors In
clear Power P1 ntrol Room Task;, /CR- , January
2/64 K. Comer, D. Seaver, W. StV)lwell, and C. Gaddy,
Hqgg ggmgmg Imat ing Exper .
NUREG/CR-3688, Vol. 2, November 1984,

3.84 W. R. Sugnet, G. ). Boyd, and S. R. Lewls, Oconee PRA, NSAC-60,
Vol. 1, June 1984,

4/84 A C. l;ayno et n.i Inter ?1?011 1t ; | ram:

82 *ng 5* ver s Un r "
e&%ﬂ‘- v Yols. 1 and 2, August ;

1785 Luckas, O'Brien, Perline, and Speitell, }_m
ntic) Tran h m (AT for_Peach
ttom Plant, October .

2/85 J. N, O'Ir\on and Spettell, f LAl 1yshs
r 1c_RY r__q_ rsonnel
rfor n et » NUREG/CR-4103,
rch .

2/86

R. C. Bertucto et al., Analysis of W
Internal Events: Surrey, Unit 1, NUREG/CR- . Yol, 9, 1986, .
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TABLE 2. (CONTINUED)

Document
_Number Reference
3/86 Kolaczkowsk) et a\ , Analys) f Cor Fr from

nc
, NUREG/CR-4550, Vol. 4,

1/87 M. T. Drouln et a) 1ysis of Core fr ncy from
Interna) 5ven1; grgna_tg L Unit 1, iﬁii%’%i~li28 501 b
April 198

2/81 R. C. Bertucto et al., Analysis of r ncy fr
ntern vents: h, Uait 1, NUREG/CR-4550, Vol. 5,
ebruary
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TABLE 3. HARDWARE COMPONENT FAILUPE DATA REFERENCES LISTED BY
DOCUMENT NUMBER

Document

_Number Reference

200-8) Big Rock Point Frobabilistic Risk Assessment, Consumer Power
Company, March 1981,

205-86 Connecticut Yankee Probabilistic Safety Study, NUSCO 149,
February 1986,

209-82 Indtan Point Probabilistic Risk Assessment, Pickard, Lowe, and
Garrick, Inc., December 1982,

211-85 Mil1stone Probabilistic Risk Assessment, Northern ULlilitles,
July 1985,

212-8) Electric Power Research Institute (Nuclear Safety Ariiysis
Center), 11stic Risk n n '
NSAC-60, Vols. 1.4, June 1984,

213.8) ZVon Probabilistic Risk Assessment, Pickard, Lowe, and Garrick,
Inc., September 1981,

54.75 . , WASH-1400,

- v U.S. Nuclear Regulatory Commission, 1975 - data .

under review, some entry

53-83 IEEE Standard 500, Nucfear Power Engineering Committee, IEEE
Power Engineering Soclety, 1984,

63-82 NUREG/CR-1205, " r
Plants, Rev. 1, January :

36-85 NUREG/CR-3831, The In-P)

nts: Inter
133.86 Electric Power Research Institute, Ing_;!i%ﬁiiliii‘flTs'nggngx
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4. CRITERIA FOR DATA INCLUSION

The following sections describe the specific criteria used to qualify
data sources for entry into the NUCLARR system. Only those data that have
met the criteria specified in Sections 4.1 and 4.2 are Included in the raw
data appendices of Parts 2 and 3 of Volume V.

4.1 HEP Side

Data entered in the HEP side of the NUCLARR system must meet three

criteria:
1.  They must specify a human action;
2. They must specify a plece of equipment or a system; and,

3. They must be quantitative In nature. The most preferable data
are In the form of an HEP statement with upper anc lower

. confidence bounds. Data presented as median values with errors,
or simply as error observed over the number of opportunities for

error, are also acceptable.

If data obtained from a study meet the criteria specified above but
are lacking In sclentific merit, they may be excluded from the data base by
the MHRAG review group. Excluston, although pocsible, Vs the exception
rather than the rule. The NUCLARR user s expected to be relatively
sophisticated and able to select those documents he or she feels to be
germane to the problem under investigation,

Data reported \n one source which are simply repeated In a4 second
source are also not Yucluded., Ffor example, once data from HASN-\COO“
have been entered 'n NUCLARR, a4 review article which merely repeats those
data would not be sultable for iIncluston 'n NUCLARR. If the origin of data
15 other than in the document being reviewed and data have been modifled by

expert Judgment or task analysis methods, the transformed data are

13



avallable for the analyst's review and the original source s referenced.
These data are not aggregated. This procedure helps prevent the ‘
possibility of over-representation of data within the data base.

4.2 HCFD Side

Data requirements for the HCFD side of the NUCLARR system are 1imited
to time- and demand-based estimates and do not, at the present time,
include other types of data, such as unavallability or common-cause.

Losses of function are not Included, as *hey are confounded with function
losses due to human intervention, Y.e., error. What s Included, then, aie
events where components were In need of repalr, replacement, or adjustment.

Furthermore, components selected for iInclusion In the NUCLARR system
are those that are typically involved in basic events In fault-tree models
of nuclear power plant systems. They also tend to be those types of
components most often found iIn safety systems,

HCFD entries have been restricted to fallures within specified
component boundaries. Secondary fallures have been excluded; V.e.,
fallures due to conditions existing outside the boundary that produce
conditions exceeding the design basis of the component. Thus, closely
assoclated equipment that Vs physically coupled Vs Included, and fallures
caused by common-support systems are not.

Idea) fallure rate data, therefore, depend upon the component and its
immediate environment and application.

In summary, MCFD accepted for Incluston into the NUCLARR system must
have:

0 A description of component and fallure mode; and

0 A probabiiity value; VY.e., number of fallures and number of
operating houss or demands, or the rate Vtself.

WV’



When avatlabie, an account of plant operating conditions or the state
in which the fatlures occurred 1s also preserved In the data base.
. Finally, raw data are preferred over rates which have made use of Bayesian
updates.
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5. AGGREGATION FEATURES

The sectlons which follow present the aggregation features of the
NUCLARR system for both HEP and HCFD. For in-depth Information regarding
the aggregation features and corresponding algorithms resident in the
NUCLARR system, the reader 1s referred to Section 3.3 of Volume 1V: User's

Guide, Part 3: NUCLARR System Description.

5.1 HEP Data Treatment

The NUCLARR system automitically makes a number of calculations for
each HEP source data point. Depending on the degree of deta)) avallable
when data are first entered, the NUCLARR system wil)l compute upper
confidence bounds (UCBs), lower confidence bounds (LCBs), error factors,
madians, means, errors, and opportunities for error. A)) of these data are
present for the reader's review. Separate aggregation algorithms are
applied to compute task statement HEPs, cel) HEPs, and functiona)l group
HEPs. These aggregations are computed for each of the three levels of the
the NUCLARR system taxonomy. Figure 1 presents this HEP configuration with
each of the aggregations being nested in each of the equipment taxonomy
levels. Aggregation values are derived in the following manner.

For computing task statement MEP aggregations, raw source data are
compared for consistency using a homogeneity test based upon the binomia)l
distribution. Statistically consistent HEPs are pooled; the task MEP Vs
the total number of errors divided by the tota)l number of opportunities.
Based upon binomial distribution characteristics, the UCB and LCB 1imits
are computed,

tor computing cell HEP aggregations, HEPS from functionally related
tasks are gathered together and are assumed to be lognormally distributed.
Therefore, the sum of the logs of the HEPS for a given cel) Vs divided by
the number of HEPs, and the antilogarithm Vs calculated to determine the
cell HEP, Calculation of the error factor for the cel)l NEP 1s based on
taking the root mean square of the log ratlos of task statement UCBs to
LCBs.
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Figure 1. Relationship of NUCLARR HEP aggregations and taxonomy.
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The functiona) group summary s the highest level of HEP data allowed
In the NUCLARR system., For computing functional group HEP aggregatiens,
calculations are based on task level HEPs, jJust as they are in the cell
aggregation calculations. In this ¢ .se, the aggregation employs task HEPs
functionally grouped not for one cell but taken across a set of cells.
This distribution of HEPs Vs assumed to be lognormal. Again, the sum of
the logs of the HEPs for these tasks comprising the functional group 1s
divided by the number of HEPs, and the antilogarithm s calculated to
determine the functional group HEP. Caiculation of the error factor for
the functional group HEP 1s based on taking the root mean square of the log
ratios of task statement UCBs to LCBs.

Those readers wishing to sample raw data from Part 2 of Volume V and
manually compute task, cell, and functional group HEPs are referred to
Volume IV in th's series for procedures outlining manual caiculation
methods.

5.2 HCFD Treatment

There are two sets of aggregations within the HCFD side of the NUCLARR ‘
system. The first set Vs performed automatically when data are First
entered. The second set s only applied when the user performs custom
aggregations with the computer -based version of the NUCLARR system.
Although time-consuming. 't would be possible to perform these same
aggregations manually. The methods used 'n Lthe NUCLARR system recognize
two types of data bes\de raw data--tolerance Interval Information and
confidence Intervals., Generic data are acceptable ‘nput; e.q.,
WASH 1400“ data are avatlable for review by the analyst using the
NUCLARR system, but are not as preferred by the system as are rav data,

The automatically executed algorithms are driven by the nature of the
data themselves, Acceptable combinations Include homogeneous/rav,
homogeneous/tolerance Information avallable; homogeneous/no tolc ance
Information avallable; preaggregated data/tolerance Information avallable;
and preaggregated data/no tolerance Information avallable. Homogeneous
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data by definition are from equipment having a constant fallure rate; raw
data are the number of fallures and the assoclated demand, or exposure
time. Detalls regarding different Bayes procedures, raw data conversion,
and welighted and unwelighted fits to lognormal distributions are contained
In Yolume 1V of this series.

The aggregation procedure computes fallure probabilities at the
following five separate event levels: (a) component/fallure mode group;
(b) component/fatlure mode; (c) component/design/fallure mode group;

(d) component/design/fallure mode; and (e) component/design/fallure
mode/normal state. Basic NUCLARR system output 1s a point estimate and
tolerance bound, with supporting Information about the number of records or
raw data points in the aggregation, normal operating condition (state),
fallure mode, comg nent, and design. Supporting information 1s avallable
regarding each raw data point contributing to the aggregated value. Aside
from those categories cited above, this Information includes component
application, aggregation type, survey/period, origin of fallure and
exposure data, plant Ydentification code, and systems and subsystem
Information.

Additionally, the NUCLARR system calculates median, mean, error
factor, and upper tolerance bounds for each data point. The treatment of
data \n these calculations for raw data Vs described \n more deta)) in
Volume 1V of this series.
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6. DATA STRUCTURE

The sections which follow describe briefly the data structure fer both
the MEP and HCFD contained in the NUCLARR system.

6.1 rix_Sch for HEP Dat

A herarchical approach Vs used 'n the HEP side of the NUCLARR system;
this supports the level of detal) appropriate to the needs of ihe risk
analyst. Data are nested under equipment categories. For example, Level
refers to equipment systems, such as the emergency core cooling system and
's further \dent)fied by nuclear steam supply system vandor. Level 2
refers to equipment components, such as pumps and vaives. Level 3 refers
to Individua) countrols or displays, such as a meter or CRT. Action verbs
keyed distinctly to each of the three levels are recorded as well. For
Levels 1 and 2, these action verbs are specified for each of three types of
personnel: contro)l room operators, equipment operators, and maintenance
techniclans.

The reader Vs referred to Appendix B of Part 2, where equipment
characteristics are 1isted by row and human actions are 1isted by column
for each matrix. The iIntersection of an equipment characteristic
(Ydentifler) with a human action characteristic (Vdentifler) within a
particular matrix constitutes a cell. There Vs a unique numeric Ydentifier
assoclated with each cell. In addition, there are functiona) group summary
cells that contain data combined from lower cells. For example, the
functiona) group summary cell for valves iIncludes globe valves, needle
valves, gate valves etc., fach of the functional group summary cells also
has a unique \dentifler,

IndYvidua)l data records also contain & host of ‘anformation not
specified by the matrix. These are addressable on-1ine when using the
ad-hoc search mode of the NUCLARR system and Ynclude plant code,
performance shaping factors, time avallable to the operator or crew, mode




(omisston or commission), whether recovery was considered, plant/sequence,
source document used, and data origin, e.g., expert Judgment, laboratory,
ot Fizid data. These additiona)l features which help to bound the HEP
estimates are only present in the data records section of Part 2.

6.2 Matrix Schema for HCFD

Contained within Volume V, Part 3, are fallure data for components
typically used at nuclear power plants. A1l plant codes, component codes,
distribution codes, application codes, and fallure mode codes defined in

!GG-R[0~7702° have been mplemeni.ed.

Data are structured first by event. There are five basic event love1s:.
1.  Component category.

2. Component type (or Just component).
3. Component design.

4. Fallure mode.

Norma)l state,

o

In addition, data are organized by:
0 Appliration (environment or other parameters);
0 Plant \dentifler,
0 Safety grade or not;
0 Document 10;
0 Reference 10,

0 Whether contro) circults are ncluded;

21



Severity of fallure;

Fatlure data origin (expert judgment, plant experisnce, etc.); ‘

Exposure data origin and data record type (log books, ut)lity
base records, cycle counters, and tota) operating hours); and

Fatlure data themselves, where fallure data may take the form of
mediar. rate or probability, mean fallure rate or probability,
units - demand or per hour, confidence interval, tolerance
Interval, error factor, variance, Bayeslan update flag, and the
data distribution.

¥



7. HOW TO USE THE DATA MANUAL

‘ Prior to attempting to extract meaningful data from the Data Manual,
1t 's best to become acquainted with Vts various parts. Figure ? presents
a sertes of steps depicting the flow of actions related to use of the

various parts of the Data Manual. FEach part of Volume V contains within
Ytself a task flow and example of how to use the data found therein.

In Figure 2, Step 1.0, calls for establishing PRA data requirements.
In the case of obtaining HEP daia requirements this requires that the

analyst construct a problem statement of sufficient detal) to indicate the
involvement of contro) room operators, auxillary operators, or maintenance
personne) and the equipment or systems they would use In meeting such a
problem. In the case of obtaining HCFD, the analyst would want to
determina the components of interest ftor a particular plant sequence, the
normal operating conditions of that plece of equipment, and the fallure

mode(s) Ynvolved.

Step 2.0 requires that the analyst review Volume 1: Summary

. Description (NUREG/CR-4639) to get an overview of the capabilities and
types of data resident in the NUCLARR system. Users may review this volume

to find out about other documents in the NUCLARR series or to find a point
of contact at the NUCLARR Data Clearinghouse for assistance in determining
whether or not the NUCLARR system )s appropr'ate to thelr needs.

Step 3.0 calls for the analyst to review In-house resources. The
NUCLARR system may be addressed by use of elther computer facilities or by
following procedures: “utlincd 'n Volume V. If the user has access to 4
personal computer with the capabiiity to acceot the NUCLARR system, then
the analyst should acquire the NUCLARR computerized data base (see
Step 3.1). VYolume IV: User's Guide should be consulted for the procedures

Involved n carrying out descriptive or ad-hoc searches,

Steps 3.2 and 3.2.1 Indicate that the analyst who has no persond)
computer or copy of NUCLARR software should consult Part 1 of Volume V.
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Step 4.0 requires that the analyst determine more precisely his or her
data needs and whetuer these needs might be best met by going to detalled
or summary HEP and/or HCFD information. For example, \f detalled HEP data
are desired (see Step 4.1), then the analyst may address data located In
Part 2 such as * Control room operator falls to manually activate the
consequence 1imiting contro) system (CLCS) at Surry, Unit 1, data from

NUREG CR-4550."

If Part 2: HEP Estimates has been selected (see Step 4.1.1), the
analyst wil) use the procedures outlined in Part 3 of Volume V to go to the

correct cells (Step 4.1.2), review data Including factors which may 1imit
the uti1ity of particular data points to the analysis in guestion, and,
finally, obtain data points appropriate to the data analysis at hand

(Step 4.1.3).

i1f enly a subset of rates \n Part 2 are acceptable to the analyst,
then he or she may wish to perform a manual aggregation (Step 4.).4) or
select the anchor value most appropriate to the problem at hand. Such
might be the case Vf, for example, the analyst were only Interested In
rates for crew eriors conmitted at Babcock & Wilcox plants during
loss-of -offsite power sequences. If a broader scope of aggregation \s
desired due e 'ther to the nature of the problem at hand or to lack of
specific data being avallable in the open 1iterature, the user may wish to
go to Part 4: Summary Aggregations (see Step 4.1.5). Ffor examp'e, the
user may want to determine a median MEP estimate for al) occastony where
control room crews have attempted to Inttiate high pressure iInjection In
the presence of various plant transients.

If deta)led HCFD are desired (see Step 4.2), then the analyst may

address data located \n appendices to Part 3: Mardware Component Fallure

Data, swch as *fatlure for diese) generator with diese) engine driver,
normally in standby, fadls to start, raw data « 6 fatlures over 1340
demands, data collection period 1974 through 1583, at Zlon Station.*

If Part 3 has been selected (see Step 4.2.1), the analyst wil) use the
procedures outlined therein to go to the correct cells (Step 4.2.3); review
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data, Including factors related to the component rates which may 1imit
their utility to the analysis In questien; and, finally, manually select
\hose da'a points most appropriate (Step 4.2.4). Once these cata points
ar2 selected, the user may wish to aggregate the data (4.2.4) or select the
anchor value most appropriate to the problem ai hand. If only a genera)
screening value Vs needed or 1f a very large number of HCFD rates are
obtierved, the analyst may wish to reviev Part 4: Summiry Aagregations (see
Step 4.2.5)

1f a generic anchor value (e.g., HEP or HCFD rate) Vs 411 that s
required, then the analy:! may wish to access directly sumnory aggregation
Information contalned in Part 4: Summary Aggregations (see Steps 4.3 and
4.3.1). Summary aggregations for the WCFD side of the NUCLARR system are
dddressed as part of Step 4.3.2 and ‘nclude component fallure rates in the
form "check valves, falls to operate group, design equals all.* Note that
demand and hour'y aggregations are 1isted separately. Furthermore,
aggregations are collapsed across plant, survey period, and reference
document., If a user requires data on the survey period anc¢ plant, then
Part 3 should be used as a reference Instead.

Representative data to be reviewed as part of Figure 2, Step 4.3.3,
Include deta’led summary aggregations across MEP functional cells, such as
those contained in cel) 0429001, the summary of main steam systems, where
rates and bounds are presented along with classification by error type
(omission or commission) and by virtue of the extent to which recovery
actions are represented In the calculations Note that these aggregations
are collapsed across performarce shaping factors and nuclear power plant.
Users requiring nformatior on the time necessary for a crew to respond to
plant/transient conditic.s should refer instead to Paru 2.
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8. HOW TO PERFORM MANUAL SEARCHES OF SUMMARY AGGREGATIONS

This section expands by means of example and corresponding figures the
detal) present In the overview task flow presented as figure 2 of this
report. Whereas figure 2 allows for branching to elther HEP or HFCD data,
the following sections are geared specifically for those users who wish to
perform a manua) search of summary aggregations for HEP and HCFD data,
respectively,

8.1 How to Perform nual rch of HEP

Yhe steps contained in this section reflect the task flow in Figure 3
and are Y1luminated by use of an example of a manual search of aggregated

HLP data.

One begins the summary aggregation search process by establishing HEP
data requirements (see Step 1.0). Ffor purposes of Yllustration, the
problem being researched \s:

A user 1s performing a risk analysis that must reflect the
contribution of errors related to feedwater systems to core melt
frequency. The analyst will want to use an HRA technique to establish
this value. In almost al) cases, HRA techniques require error
probabi1ities that are weighted or transformed to reflect
environmental or task influences on individua) or crew behavior. In
an effort to obtaln a base HEP that can be tallored to the risk
énalysis requirements, the user refers to the NUCLARR serles of
reports and makes use of P/ t 4: r r

For our hypothetical case, the analyst wishes to determine the
probability that a4 control room operator at a Westinghouse plant wil)
fall to operate a fe ter system properly.

We could have more specifics 1isted, such as the specific plant,
adequacy of training At that plant, stress avallable, and ongoing plant
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Step 3.0 helps to focus the search strategy by requiring the user to
selpct on equipment taxonomy leve) used to code the human error rates in ’

tne NUCLARR system. Three cholces are avallable to the user and correspond
to Steps 3.1 through 3.3 of the task flow presented in Figure 3. Step 3.
suggests a review of equipment coded by plant sys‘em. [xamples of this
cateqgory would be chemical volume and control systems, condensate systems,
Instrument a‘r systems, and electrical distribution cystems, The
equipment/personne) relationship s given in Table 4.

YABLE 4. NUCLARR EQUIPMENT/PERSONNEL MATRIX RELATIONSHIP

Plant Position
CRO AO/EQ NI
Level 1
NSSS vendor:
B W

Ct
Gt
-

-0l W

3
6
9
12

W O~

-

Level 2 ] 15

level ) 6
Step 3.2, selecilon of a component matrix, Vs only performed \f an
error rate related to personnel interfacing with valves, pumps, batteries,
electric heaters, bollers, and the 11ke Vs required. Matrices 13 through
15 in the NUCLARR taxunomy correspond to error rates related to personne)
Interfacing wi.h plant components.

Step 3.3 requires users Interested \n error rates of plant personne)

using or maintaining ndividual displays, Indicators, or iInstruments and
conirols to 1imit thelr summary aggregation search to those data contained
In matrix 16 of the NUCLARR taxonomy. Items to be found iIn this matrix

Include digita) meters, stroboscopes, switches, etc.




In our analyst's problem, we are researching feedwater systems, we

would select Matrix g4 (Step 3.1). We would also select Westinghouse as
the NSSS vendor, thus satisfying Step 3.1.1.

Step 3.1.2, select duty area, would, In our example Le satisfied by
selecting the control room operator. Other personnel thit could be

referenced include the auxillary operator, equipment operator, and
maintenance technician. Crew size \s also tracked in the NUCLARR system,
but not for the summary aggregation. The interested reader can locate crew

complement and crew size information \n Part 2 of the Data Manual.

Step 4.0 requires that the NUCLARR user se) human \ rb.
Action verbs are keyed to the levels of the NUCLARR taxonomy, Verbs
corresponding to tasks related to Instruments and controls are similar to
but not exactly the same as verbs corresponding to the component and plant
systems level of the taxonomy. Human action verbs are always contained in
the columns of the two-dimensional matrix, and equipment is located in the

rows .

for our example, go to matrix 4 and review the human action verbs
avallable, Of the verbs available, operates )s closest in meaning to the
situations we wish to review. If a task contained the verb align, this
would also be contained within the operates cateqory. The code for
\dentifying the functional summary aggregation for feedwater systems 1s to
be determined from this page, as follows,

The matrix number determined in Step 3.1 \s 04, feedwater systems code
s 110, and our code for the human action verb operates 1s 01. In locating
r functional r r ‘ons, (Step 5.0), we turn to Appendix A of
this report and look for those pages containing the code 0411001, Use the
matrix code at the upper right hand of the page to ald you 'n your search,
The functiona) summary aggregation WEP value Vs 4.0f-4, UCB « 0.001 and
LCB « 0.00016.

n



The summary HEP on that page will represent the aggregation of those
probab)1ities and assoclated confidence bounds catalogued in the NUCLARR
system where the CRO at Westinghouse plants made an error while attempting
to operate the feedwater system. The summary nature of the aggregéticn
precludes the user from being able to determine \f these HEP data came from
operations, simulator training, consensus expert judgment, or laboratory
data. 1Ff this Teve)l of detali Vs \mportant, then the user should refer to
Part 2.

Step 6.0 specifies that the user select cell aqgregations. The cell

aggregations are summaries of task statement HEPs and are, in turn,
2qqr2gated to form the functic:a) summary aggregation. In our present
example, there are two cel) aggregations of Intsrest; 0411101, relating to
equipment class feedwater systems, and 0411201, relating to auxilary
feedwater systems. Find these in Appendix A as wel)l. Their values are
2.99(-004 and 7.55(-004, respectively. Readers wanting to know if any of
the values used in the aggregations represented such situations as
*...falling to manually start aux feed during an antic)pated transient
without scram (ATWS) sequence® should refer to Part 2.

If enough data are present i\n NUCLARR, then there wil) be four cell
summary pages for each aggregated value for the combination of equipment
and human action verb. These four pages represent the combination of
recovery and error type factors. fErrors of omission and commission are
determined for instances when crew recovery factors were and were not
cons\dered.

In our present case, we only have data for Instances of omission where
recovery factors have been considered. This w)l) often be the cese, due to
the fact that errors of commission are less well represented 'n the NUCLARR
system,
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o Perfor nual rch of HCFD Summary Aggregdtions

The steps contained in this section reflect the task flow in Figure 4
and are V)luminated by use of an example of a manual search of aggregated
HEP data. A)) the necessary codes and summary data are located within this
report.

By definition, the HCFD summary aggregations presented are 1imited \n
the amount of detal) that they present. Readers desiring detal) relating
to the survey period, plant name, component design and severity of fallure
are requested to refer to Part 3 of the Data Manua)l.

Step 1.0 calls for the user to establish component fallure rate data

frements. For Y1lustrative purposes only, we will assume the following:

An analyst s requested to determine fallure rates for the conceptual
design of a new plant. The analyst has no information regarding
specific component design. The first component whose fallure rate the
analyst will attempt to determine 1s a motor -driven pump. To ald In
this search, the analyst turns to the NUCLARR system. As in the
previous example, the analyst has no computer resources avallable and
instead wil)l turn to this report,

Steps 1.1 through 1.3 represents aspects of the task flow where the
analyst would have reason to exit this report and refer to Part 3 \n search
of Increasing deta)) regarding the component(s) being researched. In our
example, because the problem refers to the conceptual design of a plant,
the specific design (Step 1.1), normal operating state (Step 1.2), and
application or operating environment (Step 1.3) are undefined. The an
can proceed to step 2.0. Under other circumstances, design factors such as
whether axia) or/centrifuga)l motor -driven pump data are required, whether
the pumps were normally running or normally in standby, or whether these
pumps were to be used to pump fresh water, salt water, or corrosives would
perhaps drive the analysis.
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Step 2.0 requires that the analyst be satis)ied with obtaining a
summary aggregation for HCFD which can be defined in terms of a component
type and fadlure mode. Our problem presents just such a situation,

The NUCLARR taxonomy classifies HCFD in terms of events where an ever.
contains component and fallure mode information. Step 3.0 Instructs the

analyst to define the appropriate event agqregation by carrying out

Steps 3.) through 3 3.

Step 3.0, select component category, requires the analyst to assign

the component under review to the category of eVther electrical or
mechanical components. In the present case, a4 motor-driven pump \s
assigned to the mechanical component category.

Step 3.2, select component type, dirccts the analyst to the NUCLARR
component type codes (Appendix B) where the code PP for motor -driven pumps

1s located.

Step 3.3, select fadlure mode or fa)lure group, requires the analyst

to select a code for on? of the fallure modes recognized by the NUCLARR
system. These codes are 1isted In Table 5. Two are appropriate to

motor -driven pumps. They are falls to run and falls to start.

Next (Step 4.0}, the analyst determines what type of fatlure rate \s
required, hourly or demand. In many cases this wil)l be dictated by the
fatlure mode. for example, falls-to-run data, of which there are presently
62 data points in the NUCLARR system, are usually calculated per hour.
Faltls-to-start data, of which there are currently 58 records, are
calculated on a per-osmand basis. In our example, the analyst will follow
Step 4.) and determine the fallure rate for motor -driven pumps that fall to
start. Turn to page C-6 to find this rate. You should find a rate of
1.558¢ -003,

Step 4.2 requires the analyst to review hourly rates for motor driven
pumps that fal) io ryn. The corresponding error rate 1isted on page C-6 s
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TABLE 5. HKARDWARE FAILURE MODE CODES

Code _Description

FT6 FAILS TO OPERATE GROuP

FT0 Fatls to Operate

F1s Fadls to Start

FIR Fadls to Run

F1p Falls to Oper

F1C Fatls to Close

FTE Falls to Energize

F10 Fatls to Deenergize

FT7 Fadls to Transfer Electrically
506 SPURIOUS OFERATION CROUP

SO Spurtous Operation

sS Spurtous Start

SP Spurlous Open (Transfer Open)
SC Spurious Close (Transfer Close)
SE Spurlous Energize

SO Spurious Deenergize

ST Spurious Transfer electrically
LKG LEAKAGE GROUP

LK Leakage

L Externa) Leakage/Rupture

Il Internal Leakage

BLG BLOCKAGE GROUP

BL Blockage

PL Plugged
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1.128E-005. Notice that the NUCLARR system also provides an upper bound on
the estimate and ca'culates the number of records entered and calculated n

the aggregation. If a mean component fallure rate for the distr wtion of
rates Vs required, 't can be computed based upon the relationship of the

median estimate and the UCB. (Refer to Volume IV: User's Guide, Part 3,

for this formula.)

This procedure (Steps 1.0 through 4.2) 1s repeated for each of the
components Ydentified \n Step 1.0. For more \nformation regarding the
aggregation algorithms themselves, the reader \s referred to Part 3 of

: ter's \de.
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9.  SUMMARY

The NUCLARR data management system \s an NRC-sponsored respository for
probabi1istic data that Vs currently dedicated to human error probability
and hardware componert fallure rates. This report provides the means for
the analyst who 1s without access to computer resources to use the appended
raw data In investigating risk.related Vssves.

Yolume V: Data Manual, Parts ) through 4, of NUREG/Ck-4639 15 an

\mpor tant source of rate-based Information for the analyst and Vs a llving
document which will be updated on & perlodic basis. These updates will be
avallable to al) users In the form of change pages which can be added to

Parts 2 and 3 \n the Volume V sertes. Part 4: Summary Aggregations will

also be updated 'n Vt: entirety to reflect any addition of WEP and NCFD
rate-based data to the NUCLARR data management system.

The effort at the INEL ‘nvolvine * - NUCLARR system Ys compleentary
to other NRC.sponsored efforts In e area of risk mandgemert  including
the System Analysis and Risk Assessment (SAIA)‘I and 1r'¢grated Reactor
Rellability Assessment System (lllA'S)"3 programs.

Users of this volume which complem::its the computer)zed NUCLARR data
management system are encouraged ' submit WEP and/or MCFD directly to the
NUCLARR Data Clearinghouse 2% the INEL. These data may be sent to the
address specified in S2_cYon ) of this report. Instructions regarding the
appropriate format’ «ng of these data may be found \n [GG-REQ-7732,

Specification ‘or the ?,!g\;;\gn of Raw Human frror Probability Data to the

NUCLARR Cle.ringhouse, = and EGG-REQ-7742, hpﬂmn.m.tm_ﬂ
Compone’t Fallure Data \n the NUCLARR System.
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APPENDIX A

HUMAN (RROR PROBABILITY DATA SUMMARY AGGREGATIONS



Taxonomy Level: |
Matrix: 1

Job Title: Control Room Ogorotor
Human Action Verb: OPERATES

fquipment Class: SUMMARY OF CONDENSATE SYSTEMS
NSSS Vendor/Equipment Leve)l: General Electric

Page Number: 0104001

ERRORS OF OMISSION

PECOVERY CONSIDERED HEP: .0007500 UCB:

0075000

LCB: .0000750

1988/03/21

Page A -

!



Taxonomy Level: |

Matrix: 1 Page Number: 010410)
Job Title: Control Room Operator ‘

Human Action Verb: 0 "RAT!S
Equipment Class: Cor Jensate Syscems
NSSS Vendor/Equipmei t lLevel: General Electric

— v ——

Cell HEFs (combined from Task MEPs)

-

Omission Ervor:
Recovery Considered Median: .0007500 UCB: .0075000 LCB: .0000750
Mean: .0019979 EF: 10

1988/03/21 Page A - 2




Taxonomy Level: |

Matrix: |1 Page Numper: 010500)
. Job Title: Control Room Operator

human Action Verb: OPERATES
Equipment Class: SUMMARY OF CONTAINMENT SYSTEMS
NSSS Vendor/Equipment Level: Genera)l Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0005390 UCB: .00]17495% LCB: .0GO1660

. 1988/03/21 poge A - 3



Taxonomy Level: |

Matrix: | Page Number: 0105401
Job Title: Contro) Room Operator .

Human Action Verb: OPERATES
Equipment Class: Contairment Penetration/lIsolation System
NSSS Vendor/Equipment Level: Genera)l Electric

Cell HEPs (combined from Task HWEPs)

Qatsston Error:
Recovery Considered Median: .0007500 UCB: ,0075000 LCB: .00007%0

Mean: 0019979 £F: 10

1988/03/21 Page A - &




Taxonomy Level: |

. Matrix: |
Job Title: Control Room Operator

Human Action Verb: OPERATES
tquipment Class: Coantainment Spray (RMR; System
NSSS Vendor/Equipment Level: General [lectric

Page Number: 0105501

Cell MEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: 0007500 UCB: .0075000 L(CB: 0000780

Mean: 0019979 EF: 10

. 1988/03/21 Page A - §



Taxonomy Level: |

Matrix: 1 Page Number: 010570)
Job Title: Control Room Operator .

Human Action Verb: OPERATES
Equipment Mlass: Suppression Pool Support System
NSSS VYendor/Equipment Level: General Electric

Cell HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: .0003873 UCB: .0021229 LCB: .0000707
Mean: 0006251 EF: 8

1988/03/21 Page A - &




Taxonomy Level: |

Matrix: | Page Number: 010700]
' Job Title: Control Room Operator

Human Action Verb: OPERATES
Equipment Class: SUMMARY OF CONTROL ROD DRIVE SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0004743 UCB: .0024166 LCS: . 000093]

' 1988, 03/21 Pags A - )



Taxonomy Level: |
Matrix: | Page Number: 0107101 .

Job Title: Control Room Ogcrator
Muman Action Verb: OPERATES

Equipment Class: Contro) Rod Drive Systems
NSSS Vendor/Equipment Level: Genera) Electric

Cel) HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: 0004743 UCB: ,0024166 LCEB: 000093
Mean: 0007655 EF: §

1988/03/21 Page A 8




Taxonomy Level: |
Matrix: |

Job Title: Control Room Operator

Human Action Verb: OPERATES

Page Number:

Equipment Class: SUMMARY OF ELECTRICAL DISTRIBUTION SYSTEMS
NSSS Vendor/Equipment Level: General Electric

0108001

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP:

0015000

UCB:

0180000

LCB: .0001%500

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED MEP:

0600000

UCB:

.6000000

LCB: 0060000

1988/03/21

Page A - 9



Taxonomy Level: |
Matrix: | Page Number: 0108101 .

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Electrical Distribution Systems
NSSS Vendor/Equipment Level: General Electric

Cell WEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: .00i5000 UCB: .0150000 LCB: .00015CH
Mean: 0039987 EF: 10

Omission Error:
Recovery Not Considered Median: 0600000 UCB: 6000000 LCB: 0060000
Mean: 1598300 EF: 10

1988/03/21 Page A - 10




Taxonomy Level: |

. Matrix: 1 Page Number: 010900])
Job Title: Control Room Operator

Muman Action Verb: OPERATES
Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION .
RECOVERY CONSIDERED WEP: .0019234 UCB: 0048673 LCB: .0007600

' 1988,/03/21 Page A - 1)



Taxonomy Level: |

Matrix: | Page Number: 0109002

Job Title: Control Room Operator

Human Action Verb: MON]TORS

Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0700000 UCB: 3100000

1988/03/21

LCB:

0070000




Taxonomy Level: 1
Matrix: 1 Page Number: 0109601

‘ Job Title: Control Room Operator
Human Actiasn Verb: OPERATES
Equipment Class: High Pressure Coolant Injection System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combired from Task HEPs)

Omission Error:
Recovery Considered Median: .0060000 ucB: .0300000 LCB: 0002000
Mean: .0187806 EF. 12

‘ 1988/03/21 Page A - 13



Taxonomy Level: 1
Matrix: |1 Page Number: 0109602

Job Title: Control Room Operator ‘
Human Action Verb: MONITORS

Equipment Class: High Pressure Coolant Injection System

NSSS Vendor/Equipment Level: General Electric

Cel)l HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0700000 UCB: .3100000 LCB: .0070000
Mean: 1409260 EF: 7

1988/03/21 Page A - 14




Taxonomy Level: 1
Matrix: 1 Page Number: 0109701

. Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: high Pressure Core Spray System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median. .0400000 UCB: .3000000 LCB: .0050000
Mean: .0889388 EF: 8

. 1988/03/21 Page A - 18



Taxonomy Level: 1

Matrix: 1 Page Number: 0109801
Job Title: Control Room Operator ’

Human Action Verb: OPERATES
Equipment Class: Low Pressure Core Spray System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0007500 UCB: .0038209 LCB: .0001472
Mean: 2012104 EF: §

1988/03/21 Page A - 16




Taxonomy Level: 1
Matrix: 1 Page Number: 0109901

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Residual Heat Removal/Low Pressure Coolant Injection System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0006124 UCB: .0029675 LCB: .0001264
Mean: .0009884 EF: 5

1988/03/21 Page A - 17



Taxonomy Level: |

Matrix: 1 Page Number: 0113001
Job Title: Control Room Operator '

Human Action Verb: OPERATES
Equipment Class: SUMMARY OF GENERATOR SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY NOT CONSIDEReD HEP: .0200000 UcB: .1018912 LCB: .0039258

1988/03/21 Page A 18




Taxonomy Level: 1
Matrix: 1 t'age Number: 0113301

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Generator '2 Cooling/C02 Purge System
NSSS Vendor/Equipment Level General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0200000 We: .1018912 LCB: .00392%58
Mean: .0322786 Lf: 5

. 1988/03/21 Page A - 19



Taxonomy Level: 1
Matrix: 1 Page Number: 011400]

Job Title: Control Room Operator .
Human Action Verb: OPERATES

Equipment Class: SUMMARY OF HEATING, VENTILATION & AIR CONDITIONING SYSTEMS

NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0346410 UCB: .1544248 LCB: .0077708

1988/03/21 Page A - 20




Taxonomy Level: 1

‘ Matrix: 1 Page Number: 0114101

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Heating, Ventilation & Air Conditioning Systems
NSSS Vendor/Equioment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0346410 UCB: .1544248 LCB: .0077708
Mean: .04954113 EF: 4

. 1988/03/21 Page A - 21



Taxonomy Level: 1

Matrix: 1 Page Number: 0115001 ‘
Job Title: Control Room Operator

Human Action Verb: OPERATES
Equipment Class: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0006608 UCB: .0018163 LCB: .0002404

1988/03/21 Page A - 22




Taxonomy Level: 1
Matrix: 1 Page Number: 0116101

‘ Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: Reactor Protection System
NSSS Verdor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0002000 UcB: .0010000 LCB: .0000300
Mean: .0003620 EF: 6

. 1988/03/21 Page A - 23



Taxonomy Level: |

Matrix: 1 Page Number: 011690]
Job Title: Control Room Operator .

Human Action Verb: OPERATES
Equipment Class: Neutran Monitoring System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0008000 UCB: .0090000 LCB: .0C00700
Mean: .0023150 gF: 1

1988/03/21 Page A - 24




Taxonomy Level: 1
Matrix: 1 Page Number: 0117901

‘ Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: Automatic Depressurization System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0009235 UCB: .0035895 LCB: .0002176
Mean: .0013173 EF: 4

‘ 1988/03/21 Page A - 2%



Taxonomy Level: 1
Matrix: 1 Page Number: 0123001

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: SUMMARY OF WATER SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0049756 UCB: .0127378 LCB: .0019436

1988/03/21 Page A - 26




Taxonomy Leve)

Matrix: |1

)(')t'\ T\t I', ( :h',"’r‘ pw. m (ﬁ'" ator

Human Action Verb: DIAGNOSES

Equipment Class: SUMMARY OF WATER SYSTEMS
NSSS Vendor/Equipment Level: General Electri

“;\PK,J"-”) l,/[ “HI\):UN
RECOVERY CONSIDERED




Taxonomy Level: 1
Matrix: 1 Page Number: 0123101

Job Title: Control Room Operator '
Human Action Verb: OPERATES

Equipment Class: Water Systems

NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0072645 UCB: .020343]1 LCB: .0025941
Mean: .0090797 1 3

1988/03/21 Page A - 28




Taxonomy Level:
Matrix: |1

Job Title: Contrcl Room Operator

Human Action Verb: DIAGNOSES

Equipment Class: Circulating Water System
NSSS Vendor/Equipment Level: General Electri

Cell HEPs (combined from Task HEPs)

Omission Frror:
Recovery Considered Median

Mrd,"




laxonomy Level: 1

Matrix: 1 Page Number: 012410]
Job Title: Control Room Operator ‘

Human Action Verb: OPERATES
Equipment Class: Station Service Water System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0007500 UCB: .0075000 LCB: .0000750
Mean: .0019979 EF: 10

1988/03/21 Page A - 30




Taxonomy Level: 1
Matrix: 1 Page Number: 0125001

Job T %e: Contrnl Room Operator

Hum:., Action Verb: OPERATES

Lquipment Class: SUMMARY OF REACTOR COOLANT SYSTEMS & CONNECTED SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0042028 UCB: .012690% LCB: .0013719

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .0010000 UCB: .0060000 LCB: .0002000

1988/03/21 Page A - 31



Taxonomy Level: 1
Matrix: |1 Page Number: 0125101

Job Title: Control Room Operator .
Human Action Verb: OPERATES

tEquipment Class: Reactor Coolant Systems and Connected Systems

NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0026000 UCB: .0260000 LCB: .0002600
Mean: .0069260 EF: 10

1968/03/21 Page A - 32




faxonomy Level: 1

Matrix: |

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Reactor Core Isolatifon Cooling Systen
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (l ombined from 73‘.»& HEL\S)

mission Error
Recovery Considered Median: .0346410
Mean: .0494113

ommission Error:
Recovery Considered Median: .0010000
Mean: 0016139




Taxonomy Level: ]
Matrix: 1 Page Number: 0125701

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: Standby Liquid Control System

NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0001000 UCB: .0020000 LCB: .0000200
Mean: .0002664 EF: 10

1988/03//21 Page A - 34




Taxonomy Level: 1
Matrix: 2

Job Title: Equipment Coerator

Human Action Verb: OPERATES

Equipment Ci2ss: SUMMARY OF AIR SYSTEMS

NSSS Vendov/Equipment Level: General Electric

Page Number: 0200011

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0007500 UCB:

0075000

LCB: .0000750

1988/03/21

Page A -

35



Taxonomy Level: 1

Matrix: 2 Page Number: 0200211 ‘
Job Title: Equipment Operator

Human Action Verb: OPtRATES
Equipment Class: Instrument Air System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0007500 UCB: .0075000 LCB: .0000750
Mean: .0019979 EF: 10

1988/03/21 Page A 36




Taxonomy Level: 1
Matrix: 2 Page Number: 0208011

Job Title: Equipment Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF ELECTRICAL DISTRIBUTION SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0516038 UCB: .1008135 LCB: .0264146

1988/03/21 Page A 37



Taxonomy Level: 1
Matrix: 2 Page Number: 0208013

Job Title: Equipment Operator

Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF ELECTRICAL DISTRIBUTION SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0625827 UCB: 1290869 LCB: .0303407

1988/03/21 Page A 38




Taxonomy Level: 1
Matrix: 2 Page Number: 0208111

Job Title: Equipment Operator

Human Action Verb: OPERATES

Equipment Class: Electrical Distribution Systems
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: .0193752 UCB: .0487878 LCB: .0076945
Mean: .0242165 EF: 3

1988/03/21 Page A 39



Taxonomy Level: 1
Matrix: 2 Page Number: 0208113

Job Title: Equipment Operator .
Human Action Yerb: MAINTAINS

Equipment Class: Electrical Distribution Systems
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0625827 UCB: .1290869 LCB: .0303407
Mean: 0683931 EF: 2

1988/03/21 Page A - &0




Taxonomy Level: |

Matrix: 2 Page Number: 0208311
. Job Title: Equipment Operator

Human Acticn Verb: OPERATES
Equipment Class: DC Power System
NSSS Vendor/Equioment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery (onsidered Median: 2243023 UCB: .5743525 LCB: .0875970
Mean: 2803484 &F: 3

’ 1988/03/21 Page A - 4l



Taxonomy Level: |
Matrix: 2 Paje Number: v209011

Job Title: Equipment Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
NSSS Vendor/Equipment Level: Genera) Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0215000 UCB: .0056682 LCB: .0003970

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED MEP: 0300000 UCB: .3%00000 LCB: .0050000

1988/03/21 Page A - 42




Taxonomy level: 1
Matrix: 2 Page Number: 020941]

Human Action Verb: OPERATES
Equipment Class: High Pressure Coolant Injection System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: 0300000 UCB: .3900000 LCB: .0050000
Mean: .0732114 EF: 9

Job Title: Equipment Operator
|

1988/03/21 Page A - 43



Taxonomy Level: 1
Matrix: 2 Page Number: 0209711

Job Title: Equipment Operator .
Human Action Verb: OPERATES

Equipment Class: High Pressure Core Spray System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEvs)

Omission Error:
Recovery Considered Median: .0015000 UcB: .0150000 LCB: .0001500
Mean: .0039957 EF: 10

1988/03/21 “"age A - &4
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Taxonomy Level: |

Matrix: 2 Page Number: 0209911
Job Title: Equipment Operator .

Human Action Verb: OPERATES
Equipment Class: Residual Heat Removal/Low Pressure Coolant Injection System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0015000 ucs: .0150000 LCB: .0001500
Mean: .0039957 EF: 10

1988/03/21 Page A - 46




Taxonomy !evel: 1
Matrix: 2 Page Number: 0225011

. Job Title: Equipment Operator
Human Action Verb: OPERATES
Equipment Class: SUMMARY OF REACTOR COOLANT SYSTEMS & CONNECTED SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0015000 UCB: .0150000 LC8: .0001500

. 1988/03/21 Page A - 47



Taxonomy Level: |
Matrix: 2 Page Number: 022541)

Job Title: Equipment Operator .
Human Action Verb: OPERATES

Equipment Class: Reactor Core Isolation Cooling System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0015000 UCB: .0150000 LCB: .0001500
Mean: .0039957 EF: 10

1988/03/21 Page A - 48




Taxonomy Level: |
Matrix: 2

Job Title: Equipment Operator

Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF STEAM SYSTEMS
NSSS Vendor/Equipment Level: General Electric

Page Number: 0227013

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0133276 UCB:

0343620

1988/03/21

LCB:

Page A -

0051692
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Taxonomy Level: 1
Matrix: 2 Page Number: 0227313

Job Title: Equipment Operator '
Human Action Verb: MAINTAINS

Equipment Class: Main Steam System

NSSS Vendor/Equipment Level: General Electric

Cel)l HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0133276 UCB: .0343620 LCB. .0051692

Mean: .0166578 EF: 3

1988/03/21 Page A - 50




Taxonomy Level: |
Matrix: 3

Job Title: Maintenance Technician

Human Action Verb: TESTS

Equipment Class: SUMMARY OF CONTAINMENT SYSTEMS
NSSS Vendor/Equipment Level: General Electric

Page Number: 0305020

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0030000 UCB:

0300000

1988/03/21

LCB:

Page

0003000

A -

5!



Taxonumy Level: |
Matrix: 3 Page Number: 0305720 I

Job Title: Maintenance Technician

Human Action Verb: TESTS

Equipment Class: Suppression Pool Support System
NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task WEPs)

Omissior Error:
Recovi.iy Considered Median: .0030000 UCB: .0300000 LCB: 0003000

Mean: .0079915% EF: 10

1988/03/21 Page A - 82




Taxonomy Level: 1
Matrix: 3 Page Number:

Job Title: Maintenance Technician

Human Action Verb: TESTS

Equipment Class: SUMMARY OF CONTROL ROD DRIVE S'STEMS
NSSS Vendor/Equipment Level: General Electric

0307020

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0030000 UCB: .0300000

1988/03/21

LCB: .00C3000

Page A -

83



Taxonomy Level: |
Matrix: 3 Page Number: 0307120

Job Title: Maintenance Technician ‘
Human Action Verb: TESTS

Equipment Class: Control Rod Drive Systems

NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0030000 UCB: .0300000 LCB: 0003000
Mean: .0079915 EF: 10

1988/03/21 Page A - 54




Taxonomy Level: 1

Matrix: 3 Page Number: 0309023

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

fquipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS

NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0482315 UCB: .1622500 LCB: .0143376
1988/03/21 Page A - 55



Taxonomv Level: 1

-

Matrix: 2 Page Number: 0309723 ‘

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: High Pressure Core Spray System
NSSS Vendor/Equipment Leve)l: General flectric

Cell HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered Median: 1933908 UCB:
Mean: 2758494 EF:

7914718 LCB: .0472537

4

1988/03/21

Page A - 56
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Taxonomy Level: ]
Matrix: 3 Page Number: 0315020

Job Title: Maintenance Technician .
Human Action Verb: TESTS

Equipment Class: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS
NSSS Vendour/Equipment Level: General Electric

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .0003000 UCB: .00:0000 LCB: .0000300

1988/03/21 Page A - 58




Taxonomy Level: 1
Matrix: 3 Page Number: 0315023

Job Titie: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0001000 Uce: .0010000 LCB: ,0000100

1988/03/21 Page A - 59



Taxonomy Level: |
Matrix: 23 Page Number: 0315120

Job Titla: Maintenance Technician ‘
Human Action Verb: TESTS

Equipment Class: Instrumentation and Control Systems

NSSS Vendor/Equipment Level: General Electric

Cell HEPs (combined rrom Task WEPs)

Commission Error:
Recovery Considered Median: .0003000 UCB: .0030000 LCB: 0000300
Mean: .000799) EF: 10

1988/03/21 Page A - &0







Taxonomy Level: |
Matrix: 3 Page Number: 0323023

Job Title: Maintenance Technician .
Human Action Yerb: MAINTAINS

Equipment Class: SUMMARY OF WATER SYSTEMS

NSSS Vendor/Equipment Level: General Electric

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED MEP: .0010000 UCB: .0100000 LCB: .0001000

1988/03/21 Page A - §2




Taxonomy Lvel: |
Matrix: 3

Job Titie: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: Station Service Water System
NSSS Vendor/Equipment Leve)l: General Electric

Page Number: 0324123

Cel) HEPs (combined from Task MEPs)

Commission Error:
Recovery Not Considered Median: .0010000
Mean: .0026638

UCB: .0100000 LCB: .0001000
EF: 10

1988/03/21

Page A - &3



Taxonomy Level: |
Matrix: 3 Page Number: 0325020

Job Title: Maintenance Technician

tluman Action Verb: TESTS

Equipment Class: SUMMARY OF REACTOR COOLANT SYSTEMS & CONNECTED SYSTEMS
NSSS Vendor/Equipment Level: General Electric

ERRORS OF OMISSION
RECOVERY CONSIDERFD HEP: ,0022467 UCB: .0074203 LCB: 0006802

1988/03/21 Page A - 64




Taxonomy Level: )
Matrix: 3 Page Number: 0325720

‘ Job Title: Maintenance Technician
Human Action Verb: TESTS
Equipment Class: Standby Liquid Control System
N5SS Vendor/Equipment Level: General Electric

Cell HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: 0022487 UCB: .0074203 LCB: .0006802

Mean: .002808] EF: 3

. 1988/03/21 Page A - 68



Taxonomy Level: |

Matrix: 4 Page Number:

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMAPY OF CONDENSATE SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEF: 1.0000000 uCe: 1.0000000

1988/03/21

0404001

LCB: 1.0000000




Taxonomy Level: |
Matrix: 4 Page Number: 0404]0]

. Job Title: Control Room Operator
Human Action Verb: OPERATES

Equipment Class: Condensate Systems
NSSS Vendor/Equipment Level: Westinghouse

Cell MEPs (combined from Task WEPs)

Omission Error:
Recovery Considered Median: 1.0000000 UCB: 1.0000000 LCB: 1.0000000

Mean: 1.0000000 £F: |

. 1988/03/21 Page A - €



Texonomy Level: |
Matrix: 4

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF CONTAINMENT SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

Page Number: 0405001

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: 0004900 UCB:

0049000 LCB: . 00P%4H0

ERRORS OF OMISSION

RECOVERY NOT CONSIDERED MEP: .0003338 UCe:

1988/03/21

Q012614 LCB: .0u00e8}

Page A -

68




Taxonomy Level: 1
Matrix: 4 Page Number: 0406301

. Job Title: Control Room Operator
Human Action Verb: OFERATES
Equipment Class: Containment Isolation Zystem
NSSS Vendor/Equipment Levei: hestinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0000310 UcB: .0003100 LCB: .000003]
Mean: .0000826 EF: 10

. 1988/03/21 Page A - 69



Taxonomy Level: 1
Matrix: 4 Page Number: 040640)

Job Title: Control Room Operator .
Human Action Verb: OPERATES

Equipment Class: Containment Spray Sys*

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Ervor:
Recovery Considered Median: .0004900 UCB: .0049000 LCB: .0000490
Mean: .0013053 EF: 10

Omission Error:
Recovery Not Considered Median: .0010954 UCB: .0055808 LCB: .0002150
Mean: .0017679 EF: §

1988/03/21 Page A - 70




Taxonomy Level: 1
Matrix: 4

Job Title: Control Room Operator

Human Action Verb: TESTS

Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SY!
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: .0001600




Taxonomy Level: 1
Matrix: 4 Page Number: 0409001

Job Title: Control Rnom Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0009519 UCB: .0017251 LCB: .0005253

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: .0031931 UCB: .0100973 LCB: .0010097

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .0027928 ucB: .0142283 LCB: .0005482

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0003000 UCB: .0030000 LCB: .0000300

1988/03/21 Page A - 72




Taxonomy Level: 1
Matrix: 4 Page Mumber: 0409003

Job Titie: Control Room Operator

Human Action Verb: DIAGNOSES

Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: .0030079 'JCB: .0300000 LCB: .0003000

1988/03/21 Page & - 73



Taxonomy Level: 1
Matrix: 4 Page Number: 0409100

Job Title: Control Room Operator .
Human Action Verb: TESTS

Equipment Class: Emergency Core Cooling Systems

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0001600 UcB: .0016000 LCB: .0000160

Mean: .0004262 EF: 10

1988/03/21 Page A - 74




Taxonomy Level: 1
Matrix: 4 Page Number: 0409101

‘ Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: Emergency Core Cooling Systems
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0021213 UCB. .0108072 LCB: .0004164
Mean: .0034236 EF: 5

Omission Error:
Recovery Not Considered Median: .0031464 UCB: .0160297 LCB: .0006176
Mean: .0050781 EF: §

. 1988/03/21 Page A - 75



Taxonomy Level: 1
Matrix: 4

Job Title: Control Room Ope
Human Action Verb: OPERATES

Equipment Class: High Pressure Safety Injection System

rator

NSSS Yendor/Equipment Level: Westinghouse

Page Number: 0409201

Cel)l HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered Median: .0016433 UCB: .0032901 LCB: .0008207
Mean: .0017959 EF: 2
Omission Error:
Recovery Not Considered Median: .0035000 UCB: .0350000 LCB: .0003500
Mean: .0093234 EF: 10
Commission Error:
Recovery Considered Median: .0027928 UCB: .0142283 LCB: .0005482
Mean: .00450/4 EF: 5
Commission Error:
Recovery Not Considered Median: .0003000 UCB: .0030000 LCB: .0000300
Mean: .000799] gEF: 10
1988/03/21 Page A - 76




Taxonomy Level: ]
Matrix: 4

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Residual Heat Removal/Low Pressure Safety
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0000212
Mean: .0000342

Omission Error:
Recovery Not Considered Median: .0030000
Mean: .0079915

1988/03/21




Taxonomy Level: 1
Matrix: 4 Page Number: 0409303 ’

Job Title: Control Room Operator

Hman Action Verb: DIAGNOSES

Equipment Class: Residual Heat Removal/Low Pressure Safety Injection System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0030000 UCB: .0300000 LCB: .0003000
Mean: .0079915 EF: 10

1988,03/21 Page A - 78




Taxonomy Level: 1

Matrix: 4 Page Number: 0411001
‘ Job Title: Control Room Operator

Human Action Verb: OPERATES
Equipment Class: SUMMARY OF FEEOWATER SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0004077 UCB: .0010434 LCB: .0001593

. 1988/03/21 Page A - 79



Taxonomy Lavel: 1
Matrix: 4 Page Number: 0411003

Job Title: Control Room Operator '
Human Action Verb: DIAGNOSES

Equipment Class: SUMMARY OF FEEDWATER SYSTEMS

NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: .0110000 UCB: .1100000 LCB: .0011000

1988/03,21 Page A - 80




Taxonomy Level: 1

Metrix: 4 Page Number: 0411101
‘ Job Title: Controi Room Operator

“Yuman Action Verb: OPERATES
tquipment Class: Feedwater Systems
NSSS Vendor/Equipment Level: Westin¢iouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0002996 UCB: .0009468 LCB: .0000948
Mean: .0003745 EF: 3

‘ 1988/03/21 Page A - 8l



Taxonomy Level: 1

Matrix: 4 Pags Number: 0411201
Job Title: Control Room Operator .

Human Action Verb: OPERATES
tquipment Class: Auxiliary Feedwater System
NSSS Vendor/Lquipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0007550 UCB: .0038463 LCB: .0001482
Mean: .0012185 EF: 5

1988/03/21 Page A - 82




Taxonomy Level: 1
Matrix: 4 Page Number: 0411203

‘ Job Title: Control Room Operator
Human Action Vert: DIAGNOSES
Equipment Class: Auxiliary Feedwater System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0110000 UCB: .110000v LCB: .0011000
Mean: .0293022 EF: 10

‘ 1988/03/21 Page A - 83



Taxonomy Level: 1
Matrix: 4 Page Number: 0414003

Job Title: Control Room Operator .
Human Action Verb: DIAGNOSES

Equipment Class: SUMMARY OF HEATING, VENTILATION & AIR CONDITIONING SYSTEMS

NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: 0006000 UCB: .0060000 LCB: .0000600

1988/03/21 Page A - B84




faxonomy Level: 1
Matrix: 4 Page Number: 0414103

Job Title: Control Room Operator

Human Action Verb: DIAGNOSES
Equipment Ciass: Heating, Ventilation & Air Conditioning Systems

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: 0006000 UcB: .0060000 LCB: .0000600

Mean: .0015983 EF: 10

1988/03/21 Page A 85



Taxonomy Level: 1
Matrix: 4 Page Number: 0415001

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .007933] UCB: .0148422 LCB: .0042402

1988/03/21 Page A - 86




Taxonomy Level: 1
Matrix: 4 Page Number: 0415301

‘ Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: Engineered Safeguards Actuation and Logic System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0375489 UCB: .1103727 LCB: .0127742
Mean: 0469312 EF: 3

. 1988/03/21 Page A - 87



Taxonomy Level: 1
Matrix: 4 Page Number: 0415701

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: Pressurizer Level Control System

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0117904 UCB: .0596085 LCB: .0022967
“lean: .0188837 EF: 5§

1988/03/21 Page A - 88




Taxonomy Level: 1

Matrix: 4 Page Number:

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Pressurizer Pressure Control System
NSSS Vendor/Equipment Level: Westinghouse

0415801

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0065347 UCB:
Mean: .0081675 EF:

0182995
3

LCB:

1988/03/2]
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Taxonomy Level: 1
Matrix: 4 Page Number: 041610]

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: Reactor Protection System

NSSS Vendor/Equipment Level: Weztinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0003899 UCB: .0019862 LCB: .0000765
Mean: .0006293 EF: 8§

1988/03/21 Page A - 90




Taxonomy Level: 1
Matrix: 4 Page Number: 0420001

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF REACTOR COOLANT SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0029240 UCB: .0148967 LCB: .0005740

1988/03/21] Page A - 9]



Taxonomy Level: 1
Matrix: 4 Page Number: 0420301

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Chemical And Yolume Control System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0029240 UCB: .0148967 LCB: .0005740

Mean: .0047191 g¥: 9

1988/03/21 Page A 92




Taxonomy Level: 1
Matrix: 4 Page Number: 0421001

. Job Title: Control Roum Operator
Human Action Verb: OPERATES
Equipment Class: SUMMARY OF REFUELING SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0001900 UcB: .0019000 LCB: .0000190

' 1988/03/21 Page A - 93



Taxonomy Level: 1
Matrix: 4 Page Number: 042130)

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: Spent Fuel Pit Cooling System

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Umission Error:
Recovery Considered Median: .0001500 UCB: .0019000 LCB: .0000190
Mean: .0005061 EF: 10

1988/03/21 Page A - 94




Taxonomy Level: 1
Matrix: 4

Job Title: Control Room Operator

Human Action Verb: OPERATLS

Equipment Class: SUMMARY OF TURBINE SYSTEMS
NSSS Vendor/Equipmert Level: Westinghouse

Page Number: 0422001

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0003800 UCB:

.0038000

1968/03/21

LCB: .0000380

Page A
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Taxonomy Level: 1
Matrix: 4 Page Number: 0422101

Job Title: Control Room Operator .
Human Action Verb: OPERATES

Equipment Class: Turbine Systems

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0003800 UCB: .0038000 LCB: .0000380
Mean: .0010123 EF: 10

1988/03/21 Page A - 96




Taxonomy Level: 1
Matrix: 4 Page Number: 0423001

‘ Job Title: Control Ruom Operator
Human Action Verb: OPERATES
Equipment Class: SUMMARY OF WATER SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

FRRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0002687 UCB: 0013566 LCB: .0000532

. 1988/03/21 Page A - 97



Taxonomy Level: |

Matrix: 4 Page Number: 0423301
Job Title: Control Room Operator '

Human Action Verb: OPERATES
Equipment Llass: Component Cooling Water System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: 0002687 UCB: .0013566 LCB: .0000532

Mean: .0004337 EF: 5§

1988,03/21 Page A - 98




lTaxonomy Level

Matrix: 4

Joh Title: Control Room Operato:

Human Action Yerb: OPERATES

Equipment Class: SUMMARY OF MAIN STEAM SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF COMMISSION
RECOVERY CONSIDERED




Taxonomy Level: 1

Matrix: 4 Page Number: 042%910)

Job Title: Control Room Operatorn

Human Action Verb: OPERATES

Equipment Class: Main Steam System

NSSS Vendor/Equipment Level: Westinghouse

Cel) HEPs (combined from Task HEPs)

Commission Error:

Recovery Considered Median: 0015000 UCB:
Mean: .0024209 EF:

.0076418 LCB: 0002944

5

1988/03/21
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Taxonomy Level: 1
Matrix: 6 Page Number: 0605020

‘ Job Title: Maintenance Technician
Human Action VYerb: TESIS
Equipment Class: SUMMARY OF CONTAINMENT SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0010000 uce: .0100000 LCB: .0001000

. 1988/03/21 Page A - 101



Taxonomy Level: |
Matrix: 6 Page Number: 0608(23

Job Title: Maintenance Technician .
Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF CONTAINMENT SYSTEMS

NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED MEP: .0010000 UCB: .0100000 LCB: .0001000

1988/03/21 Page A - 102




Taxonomy Leval: ]
Matrix: 6

Job Title: Maintenance Technician

Muman Action Verb: TESTS

Equipment Class: Containment Spray System
NSSS Vendor/Equipment Level: Westinghouse

Page Number: 0606420

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered

Median:
Mean:

.0010000
0026638

UCB: .0100000 LCB:
EF: 10

.0001000

1988/03/21

Page A -
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Taxonomy Level: 1
Matrix: 6 Pag2 Number: 0606423 I

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: Containment Spray System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Commission Error;
Recovery Not Considered Median: .0010000 UC3: .0100000 LCB: .0001000
Mean: .0026638 EF: 10

1988/C3/21 Page A - 104




[ax:,;Pu”"y lE‘vt“ -

Matrix: 6

Job Title: Maintenance Techniciar

Human Action Verb: TESTS

Equipment Class: SUMMARY OF EMERGENCY CORE COOI
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CCHSIDERED HEF 0000110




Taxonomy Level: 1
Matrix: 6 Page Number: 0609023 ‘

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0000193 UCB: .0001007 LCB: .0000037
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Taxonomy Level: 1
Matrix: 6 Page Number: 0609123

‘ Jub Title: Maintenance Technician
Human Action Verb: MAINTAINS
Equipment Class: Emergency Core Cooling Systems
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task MEPs)

Omission Ervor:
Recovery Considered Median: .0000193 UCB: .0001007 LCB: .0000037
Mean: .0000311 EF: 5§

. 1988/03/21 Page A - 107



Taxonomy Level: |
Matriv: 6 Page Number: 0609320

Job Title: Maintenance Technician .
Human Action Verb: TESTS

Equipment Class: Residual Heat Removal/Low Pressure Safety Injection System

NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0000110 UCB: .0001100 LCB: .0000011
Mean: .0000293 EF: 10
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Taxonomy Level: 1
Matrix: 6 Page Number: 0615023

‘ Job Title: Maintenance Technician
Human Action Verb: MAINTAINS
Equipment Class: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0000490 UCB: .0004%00 LCB: .0000049

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .0012000 UcB: .0120000 LCB: .0001200

. 1988/03/21 Page A - 109



Taxonomy Level: |
Matrix: 6 Page Number: 0615323 ‘

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: Engineered Safeguards Actuation and Logic System
NSSS Vendor/Equipment Level: Westinghouse

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: 0000490 UCB: .0004500 LCB: 0000049
Mean: .000130% EF: 10

Commission Error:
Recovery Considered Median: 0012000 UCB: .0120000 LCB: .0001200
Mean: ,0031966 EF: 10
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Taxonomy Level: 1
Matrix: 6 Page Number: 0623020

‘ Job Title: Maintenance Technician
Human Action Verb: TESTS
Equipment Class: SUMMARY OF WATER SYSTEMS
NSSS Vendor/Equipment Level: Westinghouse

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0000501 UCB: .0001891] LCB: .0000132

‘ 1988/03/21 Page A - 11



Taxonomy Level: |
Matrix: 6 Page Number: 0623320 '

Job Title: Maintenance Technician

Human Action Verb: TESTS

Equipment Class: Component Coolin? Water System
NSSS Vendor/Equipment Level: Westinghouse

Cel) MEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: 0000380 UCB: .0003800 LCB: .0000038
Mean: .000]012 EF: 10

1988/03/21 Page A - 112




Taxonomy Level: |
Matrix: 6

Job Title: Maintenance Technician

Human Action Verb: TESTS

Equipment Class: Nuclear Service Water System

NSSS Vendor/Equipment Level: Westinghouse

Page Number: 0623520

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered

Median:
Mean:

0000574
.0000926

UCB: .0002927 LCB: .,0000113
EF: 8

1988/03/21
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Taxonomy Level: |

Matrix: 10 Page humber:

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF AIR SYSTEMS

NSSS Vendor/Equipment Level: Babcock & Wilcox

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0192873 UCB: .0982603

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .3000000 uCB: .9000000

1988/03/21

1000001

LCB:

LCB:

Page

.00378%9

.10000C0

T




Taxonomy Level: 1
Matrix: 10

Job Title: Control Room Ope
Human Action Verb: OPERATES
Equipment Class: Air System

NSSS Vendor/Equipment Leve)l: Babcock & Wilcox

rator

S

Page Number: 1000101

Cell MEPs (combined from Task HEPs)

Omission Error:
Recovery Considered

Median:
Mean:

0192873
0311284

UCB: .0982603 LCB: .003785%9
EF: 5

1988/03/21
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Taxonomy Level: |
Matrix: 10 Page Number: 1000201

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Instrument Air System

NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task HWEPs)

Commission Frror:
Recovery Considered Median: 3000000 UCB: .9000000 LCB: 1000000
Mean: 3749606 iF: 3
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Taxonomy Level: |

Matrix: 10 Page Number:

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF CONTAINMENT SYSTEMS
NSSS Vendor/Equipment Leve): Babcock & Wilcox

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .5000000 UCB: 5000000

1988/03/21

1005001

LCB:

Page A

o

000000
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Taxonomy Level: |
Matrix: 10 Page Number: 100680) .

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Reactor Building Spray S{ston
NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: 5000000 UCB: .5000000 LCB: 5000000
Mean: 5000000 EF: l
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Taxonomy Level: |

Matrix: 10 Page Number:

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF EMERGENCY CORF COOLING SYSTEMS
NSSS Vendor/Equipment Leve!: Babcock & Wilcox

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: 0254632 UCB: .0487770

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: 0500000 UCB: .5000000

1988/03/21

1009001

LCB:

F’agc A -

0050000

119



¥ ik i
)

. control Room Operator

M. wtion Verb: OPERATES

Equipment Class: Emergency Core Cooling Systems
NSSS Vendor/Equipment Leve): Babcock 8 Wilcor

Page Number: 1009101

Cell HEPs (combined from Task MEPs)

Omission Error:

Recovery Considered Median: 5000000 VCB:
Mean: 5000000 EF:

. 5000000
|

LCB:

. 5000000

-

1988/03/21

Page A -
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Yaxonomy Level: 1
Matrix: 10 Page Number: 100820]

. Job Title: Control Room ?g;ntor

Human Action Verb: OPERA
Equipment Class: High Pressure Safety Injection System
NSSS Vendor/Equipment Level: Babcock & Wilcox

Cel)l HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0226793 UCB: .0584595 LCB: .0087984
Mean: 0283461 i 3

Commission Error:
Recovery Considercd Median: .0500000 UCB: .5000000 LCB: .0050000
Mean: .133191e EF: 10
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Taxonomy Level: |
Matrix: 10 Page Number: 1009301 ‘

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Decay Meat Removal/Core Fiouding System
NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: 1000000 UCB: .3000000 LCB: 0333313
Mean: 1249869 o 3

1988/03/21 Page A - |22




Taxonomy Level: |
Matvix: 10 Page Number: 100940)

‘ Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: Decay Meat Removal/lLow Pressure Safety Injection System

NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: 0038730 UCB: .0197312 LCB: .0007602

Mean: 0062508 EF: 5

. 1988/03/21 Page A - 123



Taxonomy Level: |
Matrix: 10

Job Title: Control Room Operator

Human Actian Verb: CPERATES

Equipment Class: SUMMARY OF FEEOWATER SYSTEMS
NSSS Vendor/Equipment Level: Babcock & Wilcox

Page Number:

1011001

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: 0031623 Uce:

0161104

LCB: .0006207

EXRORS OF COMMISSION

RECOVERY CONSIDERED MEP: .1967990 uCB:

3166813

LCB: 1222991

1988/03/21
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Taxonomy Level: 1
Matrix: 10 Page Number: 1011101

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Feedwater Systems

NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0010000 UCB: 0100000 LCB: .00019000
Mean: .0026638 EF: 10

—_—

Commission Error:
Recovery Considered Median: .2466212 UCB: .4129497 LCB: .1469309
Mean: .2F"S190 EF: 2

‘ 1988/03/21 Page A - 125



Taxonomy Level: 1
Matrix: 10

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Emergency Feedwater System
NSSS Vendor/Equipment Level: Babcock & Wilcox

Page Number: 101140)

Cell HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered Median: .0100000 UCB: .1000000
Mean: .0266383 EF: 10
Commission Error:
Recovery Considered Median: .1000000 uclg: .3000000
Mean: .1249869 EF: 3

LCB:

0010000

LCB:

1988/03/21

Page A -

0333333
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Taxonomy Level: 1
Matrix: 10 Page Number: 1023001

‘ Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: SUMMARY OF WATER SYSTEMS

NSSS Vendor/Equipment Level: Babcock & Wilcox

AORS OF OMISSION
RECOVERY CONSIDERED HEP: .0036056 UCB: .0183687 LCB: .0007077

‘ 1988/03/21 Page A - 127



Taxonomy Level: 1
Matrix: 10 Page Number: 1023101

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: Water Systems

NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0010000 UcB: .0100000 LCB: .000l1000C
Mean: .0026638 EF: 10
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Taxonomy Level: 1

Matrix: 10 Page Number: 1023601

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: Low Pressure Service Water System
NSSS Vendor/Equipment Level: Babcock & Wilcox

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered

Median: .0130000 UCB:
Mean: .0346298 EF:

.1300000
10

LCB:

0013000

1988/03/21

Page A

129



Taxonomy Level: 2
Matrix: 13 Page Number: 1304034

Job Title: Control Room Operator ‘
Human Action Verb: OPENS/CLOSES

Equipment Class: SUMMARY OF CIRCUIT CLOSURES/INTERRUPTERS

NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .011447] UCB: .0359921 LCB: .0036407

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0050331 UCB: .0094907 LCB: .0026692
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Taxonony Level: 2
Matrix: 13

Job Title: Control Room Operator
Human Action Yerb: OPENS/CLOSES

Equipment Class: Circuit Breaker
NSSS Vendor/Equipment Level: Components

Page Number: 1304234

Cell HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered Median: .0316228 UCB: .1132389 LCB: .0088309
Mean: .0451062 EF: 4
Commission Error:
Recovery Not Considered Median: .0050331 UCB: .0094907 LCB: .0026692
Mean: .0055004 F: 2

1988/03/21
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Taxonony Level: 2
Matrix: 13

Job Title: Control Room Operator

Human Action Verb: OPENS/CLOSES
Equipment Class: Switchgear

NSSS Vendor/Equipment Level: Components

Page Number: 1304734

Cell HEPs (combined from Task HF''s)

Omission Error:
Recovery Considered Median: .0015000
Mean: .0039957

UCB:
EF:

0150000 LCB:
10

1988/03/21

Page A -

0001671
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Taxonomy Level: 2
Matrix: 13

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF PUMPS

NSSS Vendor/Equipment Level: Components

Page Number: 1322032

ERRORS OF COMMISSION

RECOVERY CONSIDERED HEP: .0052000 UCB:

.0520000

LCB: .0005200

1988/03/21

Page A -

133



Taxonomy Level: 2
Matrix: 13 Page Number: 1322035

Job Title: Control Room Operator ‘
Human Action Verb: STARTS/STOPS

Equipment Class: SUMMARY OF PUMPS

NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0003800 UCB: .0038000 LCB: .0000380

1988/03/21 Page A - 134




Taxonomy Level: 2
Matrix: 13

Job Title: Coantrol Room Ope
Human Action Verb: OPERATES
Equipment Class: Pumps

rator

WSSS Vendor/Equipment Level: Components

Page Number: 1322132

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Considered

Median:
Mean:

.0052000
0138519

UCB:
EF:

0520000 LCB:
10

0005200

1988/03/21

Page A -
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Taxonomy Level: 2
Matrix: 13 Page Number: 1322135

Job Title: Control Room Operator .
Human Action Verb: STARTS/STOPS

Equipment Class: Pumps

NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0003800 UCB: .0038000 LCB: .0000380
Mean: .0010123 EF: 10
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Taxonomy Level: 2
‘ Matrix: 13 Page Number: 1328032

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF TURBINES
NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0100000 UCB: .0509456 LCB: .0019629

‘ 1988/03/21 Page A - 137



Taxonomy Level: 2
Matrix: 13 Page Number: 1328132

Job Title: Control Room Operator ‘
Human Action Verb: OPERATES

Equipment Class: Turbines

NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0100000 UCB: .0509456 LCB: .0019629
Mean: .0161393 EF: 5
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Taxonomy Level: 2
I Matrix: 13 Page Number: 1329032

Job Title: Control Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF VALVES

NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: .0030000 UCB: .0300000 LCB: ,0003000

. 1928/03/21 Page A - 139



Taxonomy Level: 2
Matrix: 13

Job Title: Control Room Ope
Human Action Verb: OPERATES
Equipment Class: Valves

rator

NSSS Vendor/Equipment Level: Components

Page Number: 1329132

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered

Median:
Mean:

.003C000
0079915

UCB:
EF:

0300000
10

LCB:

0003000

1988/03/21

Pd je A .
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Taxonomy Level: 2
Matrix: 13

Job Title: Contrel Room Operator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF VALVE OPERATURS
NSSS Vendor/Equipment Level: Components

Page Number: 1331032

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0010410 UCB: .0039336 LCB: .0002755

ERRORS OF COMMISSION

RECOVERY CONSIDERED HEP: .0015000 UCB: .0150000 LCB: .0001500
1988/03/21 Page A - 14)



Taxonomy Level: 2
Matrix: 13

Job Title: Control Room Ope
Human Action Verb: OPERATES

rator

Equipment Class: Electric Motor-AC
NSSS Vendor/Equipment Level: Components

Page Number: 1331232

Cell HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered Median: .0010410 UCB: .0039336 LCB: .0002755
Mean: .0014849 EF: 4
Commission Error:
Recovery Considered Median: .0015000 UCB: .0150000 LCB: .0001500
Mean: .0039957 EF: 10
1988/03/21 Paye A - 142




Taxonomy Level: 2
Matrix: 14

Job Title: Equipment Operator

Human Action Verb: OPENS/CLOSES

Equipment Class: SUMMARY OF CIRCUIT CLOSURES/INTERRUPTERS
NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP 003000

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HMEP 0044224




Taxonomy Level: 2
Matrix: 14 Page Number: 1404244 .

Job Title: Equipment Operator

Human Action Verb: OPENS/CLOSES
Equipment Class: Circuit Breaker

NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: 1000000 UCB: .3000000 LCB: .0333333
Mean: 1249869 EF: 3

Commission Error:
Recovery Considered Median: .0030000 UCB: .0200000 LCB: .0002000
Mean: ,0079915 EF: 10

Commission Error:
Recovery Not Considered Median: 0050331 UCB: .0094907 LCB: .0026692
Mean: 0055004 EF: 2

1988/03/21 Page A - |44



Taxonomy Level: 2

‘ Matrix: 14 Page Number: 1404444
Job Title: Equipment Operator

Human Action Verb: OPENS/CLOSES
Equipment Class: Disconnect
NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: .0030000 UCB: .0090000 LCB: .0010000
Mean: .00374%6 EF: 3

. 1988/03/21 Page A - 145



Taxonomy Level: 2

Matrix: 14 Page Number: 1422041 '
Job Title: Equipment Operator

Human Action Verb: INSPECTS
Equipment Class: SUMMARY OF PUMPS
NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0015000 UCB: .0150000 LCB: .00C1500

1988/03/21) Page A - 146




Taxonomy Level: 2
Matrix: 14

Job Title: Equipment Operator

Human Action Verb: INSPECTS

Equipment Class: Centrifugal Pump

NSS5 Vendor/Equipment Level: Components

Page Number: 1422241

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0015000
Mean: .0039957

UCB:
gF:

.0150000
10

1988/03/21

LCB:

Page A -

.0001500
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Taxonomy Level: 2
Matrix: 14

Job Title: Equipment Operator

Human Action Verb: INSPECTS

Equipment Class: SUMMARY OF VALVES

NSSS Vendor/Equipment Level: Components

Page Number: 142904]

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0030000 UCB:

1988/03/21

0400000

LCB: .0002000

Page A
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Taxonomy Level: 2
Matrix: 14

Job Title: Equipment COperator

Human Action Verb: OPERATES

Equipment Class: SUMMARY OF VALVES

NSSS Vendor/Equipment Level: Components

Page Number:

1429042

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0300000 UCB:

.3900000

LCB: .0050000

1988/03/21

Page A

149



Taxonomy Level. 2
Matrix: 14

Job Title: Equipment Operator

Huran Action Verb: OPENS/CLOSES
Equipment Class: SUMMARY OF VALVES
NSSS Vendor/Equipment Level: Components

Page Number: 1429044

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .1000000  UCB: .3000000  LCB: .0333333

ERRORS OF COMMISSION

RECOVERY CONSIDERED MEP: .0028284  UCB: .0143870  LCB: .000556)
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Taxonomy Level: 2
Matrix: 14 Page Number: 142914)

. Job Title: Equipment Operator
Human Action Yerb: INSPECTS

Equipment Class: Valves
NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0030000 UCB: .0400000 LCB: .0002000

Mean: .0108660 EF: 14

. 1988/03/21 Page A - 151



Taxonomy Level: 2
Matrix: 14 Page Number: 1429142

Job Title: Equipment Operator .
Human Action Verb: OPERATES

Equipment Class: Valves
NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task MEPs

Omission Error:
Recovery Considered Median: .0300009 UCB: .3900000 LCB: .00%50N00
Mean: .0732114 EF: K
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Taxonomy Level: 2
Matrix: 14

Job Title: Equipment Operator
Human Action Verb: OPFNS/CLOSES

Equipment Clars: Valves

NSSS Vendor/Equipment Level: Components

Page Number: 1429144

Cell HEPs (combirn~d from Tasx MEPs)

Omission Errcr:

Recovery Considered Median: 1000000 UCB: .3000000 LCB: .0333333
Mean: 1249869 : 3
Commission Error:
Recovery Considered Median: .0028284 UCB: .,0143870 LCB: .000556]
Mean: .0045648 EF: §
Page A - 153
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Taxonomy Level: 2
Matrix: 14 Page Number: 1431042

Job Title: Equipment Operator .
Human Action Verb: OPERATES

Equipment Class: SUMMARY OF VALYE OPERATORS
NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0015000 ucB: .0150000 LCB: .0001500
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Taxonomy Level: 2
Matrix: 14 Page Number: 143]242

. Job Title: Equipment Operator
Human Action Verb: OPERATES

Equipment Class: Electric Motor-AL
NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0015000 UCB: .0150000 LCB: .0001500

Mean: .0039957 EF: 10

Page A - 155
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Taxonomy Level: 2
Matrix: 15 Page Number: 1504052

Job Title: Maintenance Technician ‘
Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF CIRCUIT CLOSURES/INTERRUPTERS

NSSS Vendor/Equipwent Level: Components

«RRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: ,0044224 UCB: .0076598 LCB: .0025533

1988/03/2] Page A - 156




Taxonomy Lewel: 2
Matrix: 15 Page Number: 1504053

Job Title: Maintenance Technician

Human Action Verb: REPAIRS

Equipment Class: SUMMARY OF CIRCUIT CLOSURES/INTERRUPTERS
NSSS Vendor/Equipment Level: Components

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0044224 uCe: .0076598 LCB: .0025533
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Taxonomy Level: 2
Matrix: 15§ Page Number: 1504054

Job Title: Maintenance Technician .
Human Action Verb: TESTS

Equipment Class: SUMMARY OF CIRCUIT CLOSURES/INTERRUPTERS

NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0007500 ucB: .0038209 LCB: .0001472

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED MHEP: 0044224 UCB: .0076598 LCB: .0025533

1988/03/21 Page A - 158




Texonomy Level: 2
Matrix: 15 Page Number: 1504252

‘ Job Title: Maintenance Technician
Human Action Verb: MAINTAINS
Equipment Class: Circuit Breaker
NSSS Vendor/Equipment Level: Components

Cell HEP> (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: 0050331 UCB: .0094907 LCB: 0026692

Mean: 0055004 EF: 2

Page A - 159
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Taxonomy Level: 2
Matriv: 15 Page Number: 1504253

Job Title: Maintenance Technician ‘
Human Action Verb: REPAIRS

Equipment Clase: Circuit Breaker

NSSS Vendor/Equipment Level: Components

Cell MEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: .0050331 UCB: .0094907 LCB: ,0026692

Mean: .0055004 & 2
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Taxonomy Level: 2
Matrix: 15 Page Number: 1504254

‘ Joh Title: Maintenance Technician
Human Action Yerb: TESTS
Equipment Class: Circuit Breaker
NSSS Vendor/Equipment Level: Components

Cel)l HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0007500 UCB: .0075000 LCB: .0000750

Mean: 0019979 EF: 10

Commission Error:
Recovery Not Considered Median: 0050331 UCB: .0094907 LCB: ,0026692

Mean: .0055004 EF: 2

' 1988/03/21 Page A - 16]



Taxonomy Level: 2
Matrix: i§ Page Number: 1504452

Job Title: Maintenance Technician ‘

Human Action Verb: MAINTAINS
Equipment Class: Disconnect
NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: .0030000 UCB: .0090000 LCB: .0010000

Mean: .0037496 EF: 3
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Taxonomy Level: 2
Matrix: 15 Page Number: 1504453

. Job Title: Maintenance Technician
Human Action Verb: REPAIRS

Equipment Class: Disconnect

NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task MEPs)

Commission Lrror:
Recovery Not Considered Median: .0030000 UCB: .0090000 LCB: .0010000

Mean: .0037496 EF: 3
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Taxonomy Level: 2
Matrix: 1§ Page Number: 1504454

Job Title: Maintenance Technician ‘
Human Action Verb: TESTS

Equipment Class: Disconnect

NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: 0030000 UCB: .0090000 LCB: .0010000
Mean: 0037496 EF: 3
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Taxonomy Level: 2
. Matrix: 15 Page Number: 1504654

Job Title: Maintenance Technician
Human Action Verb: TESTS

Cquipment Class: Switch

NSSS Vendor/Equipment Level: Components

Cell MEPs (combined from Task HEPs)

Omission Error: ‘
Recovery Considered Median: .0007500 UCB: .0075000 LCB: .000V730
Mean: .0019979 EF: 10
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Taxonomy Level: 2
Matrix: 15 Page Number: 1506030 ‘

Job Title: Maintenance Technician

Human Action Verb: CALIBRATES

Equipment Class: SUMMARY OF CONTROL INSTRUMENTS
NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0001000 UCB: .0010000 LCB: .0000100
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Taxonomy Level: 2

Matrix: 1§ Page Number: 1506650

Job Title: Maintenance Technician

Human Action Verb: CALIBRATES

Equipment Class: Pressure Control Instrument
NSSS Vendor/Equipment Level: Components

Cel)l HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered Median: ,0001000 UCB:
Mean: .0002664 EF:

.0010000
10

LCB:

0000100

1988/03/21

Page A -
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Taxonomy Level: 2
Matrix: 15

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF PUMPS

NSSS Vendor/Equipment Level: Components

Page Number: 15220852

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: 1933908 UCB:

7914718

LCB: .0472537

1988/03/21

Page A -

168




Taxonomy Level: 2
’ Matrix: 15 Page Number: 1522152

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: Pumps

NSSS Vendor/Equipment Leve): Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: 1933908 UCB: .7914718 LCB: .0472537
Mean: 2758494 EF: 4
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Taxonomy lLevel: 2
Matrix: 1§

Job Title: Maintenance Technician
Muman Action Verb: CALIBRATES

Equipment Class: SUMMARY OF SENSORS
NSSS Vendor/Equipment Level: Components

Page Number: 1524050

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0000734 UCB: .0003740 LCB: .0000144

ERRORS OF COMMISSION

RECOVERY CONSIDERED HEP: 0004762 UCB: .001799% LCB: .0001260
1988/03/21 Page A - 170




mmissior

Recovery




Taxonomy Level: 2
Matrix: 1§ Page Number: 1525150 .

Job Title: Maintenance Technician

Human Action Verb: CALIBRATES

Equipment Class. Pressure Sensor

NSSS Vendor/Equipment Level: Components

Cel)l HEPs (combined from Task MEPs)

Omission Error:
Recovery Considered Median: .0000490 UCB: .0004900 LCB: .0000049%
Mean: .000130% EF: 10

R

Commission Error:
Recovery Considered Median: 0006000 UCB: .0030567 LCB: .0001178
Mean: 0009684 EF: §
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Taxonomy Level: 2

’ Matrix: 1§ Page Number: 1529052

Job Title: Maintenance Technician

Human Action Verb: MAINTAINS

Equipment Class: SUMMARY OF VALVES

NSSS Vendor/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0010000 uce: 0100000 LCB: .0001000
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Taxonomy Level: 2

Matrix: 15 Page Number: 1529054 .

Job Title: Maintenance Technician
Human Action Verb: TESTS

Equipment Class: SUMMARY OF VALVES
NSSS Vendor/Equipment Leve): Components

ERRORS OF OMISSION
RECOVERY CONSIDERLD HEP: .0005876 UCB: .0012873 LCB: .000z683
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Taxonomy Leve.: 2
Matrix: 1§ Page Number: 1529152

. Job Title: Maintenance Technician
Human Action Verb: MAINTAINS
Equipment Class: Valves
NSSS Vendor/Equipment Level: Components

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0010000 UCB: .0100000 LCB: .0001000

Mean: .0026638 EF: 10
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Taxonomy Level: 2

Matrix: 1§ Page Number: 1529154 .

Job Title: Maintenance Technician

Human Action Verb: TESTS

Fquipment Class: Valves

NSSS Vendor/Equipment Level: Components

Cell MEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0005876 UCB: .0012873 LCB: .0002683

Mean: 0006422 EF: 2
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Taxonomy Level: 2

' Matrix: 15 Page Number: 1531054
Job Title: Maintenance Technician

Human Action Verb: TESTS
Equipment Class: SUMMARY OF VALVE OPERATORS
NSSS Vendoi/Equipment Level: Components

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0000110 Uce: .0001100 LCB: .0000011]

‘ 1988/03/21 Page A - 1M



Taxonomy Level: 2
Matrix: 15 Page Number: 1531654

Job Title: Maintenance Technician

Human Action Verb: TESTS

Equipment Class: Pneumatic

NSSS Vendor/Equipment Level: Components

Cell MEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0000110 UCB: .0001100 LCB: .000001)

Mean: .0000293 EF: 10

1988,03/2’ Page A - 178




Taxonomy Level: 3
Matrix: 16 Page Number: 1600064

Job Title: Personne)

Human Action Verb: IDENTIFIES

Equipment Class: SUMMARY OF QUALITATIVE DISPLAYS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

— T ——

ERRORS OF OMISSION
RECOVERY CONSIDERED MEP: .0029195 UCB: 0046714 LCB: 0018247

. S S O S S ——
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Taxonomy Level: 3
Matrix: 16 Page Number:

Job Title: Personnel

Human Action Verb: MONITORS

Equipment Cless: SUMMAR: OF QUALITATIVE DISPLAYS
NSSS Vendor/Equipment Level: Uisplays/Instr/Controls

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: 0306587 UCB: .0839172

1988/03/21

1600067

LCB: 0174334

Page A -

18

s
.




Taxonomy Level: 3
Matrix: 16 Page Number

Job Title: Personnel

Human Action VYerb: DIAGNOSES

Equipment Class: SUMMARY OF QUALITATIVE DISPLAYS
NSSS Vendor/Equipment Level: Displays/Instr/Control

ERKORS OF OMISSION
RECOVERY CONSIDERED HEP: .5000000 UCB: 8162635

‘ l")HQ :.4‘3 LY] } 10 ¢



Taxonomy Level: 3
Matrix: 16 Page Number: 1600264

Job Title: Personnel ‘
Human Action Verb: IDENTIFIES

Equipment Class: Indicator Light
NSSS Vendor/Equipment Level: Displays, Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0029195 UCB: .0046714 LCB: .0018247
Mean: .0031906 EF: 2
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Taxonomy Level: 3
Matrix: 16 Page Number: 1600569

‘ Job Title: Personnel
Human Action Verb: DIAGNOSES
Equipment Class: Annunciator
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .5000000 UCB: .8162635 LCB: .3062737
Mean: .546423] EF: 2

‘ 1988/03/21 Page A - 183



Taxonomy Level: 3
Matrix: 16 Page Number: 1600667

Job itle: Personnel ‘

Human Action Verb: MONITCRS
Equipment Class: CRT Text
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0306587 UCB: .0539172 LCB: .0174334

Mean: .0335052 EF: 2
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Taxonomy Level: 3
Matrix: 16

Job Title: Personnel

Human Action Verb: READS

Equioment Class: SUMMARY OF QUANTITATIVE DISPLAYS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

FRRORS OF COMMISSION
RECOVERY CONSIDERED

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED




Taxonomy Level: 3

Matrix: 16 Page Number: 1601067

Job Title: Personne!

Human Action Verb: MONITORS

Equipment Class: SUMMARY OF QUANTITATIVE DISPLAYS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF OMISSION

RECOVERY CONSIDERED HEP: .0323191 UCB: .0559229 LCB: .0186779
ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0045778 UcB: .0079137 LCB: .002648)
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Taxonomy Level: 3
Matrix: 16 Page Number: 1601166

. Job Title: Personnel
Human Action Verb: READS
Equipment Class: Quantitative Displays
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cel) HEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: .3162278 UCB: .7071068 LCB: .1414214
Mean: 3455883 EF: 2
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Taxonomy Level: 3
Matrix: 16 Page Number: 1601266

Job Title: Personnel

Human Action Verb: READS

Equipment Class: Counter-Digital Readout

NSSS Vendor/Equipment Level: Displevs/Instr/Controls

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Considered Median: .0000500 UCB: .0030000 LCB: .0000090
Mean: .0002341 EF: 18

Commission Error:
Recovery Not Considered Median: .0006800 UCB: .0068000 LCB: .0000680
Mean: .0018114 EF: 10
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Taxonomy Level: 3
Matrix: 16 Page Number: 1601366

‘ Job Title: Personnel
Human Action Verb: READS
Equipment Class: Meter
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omiscion Error:
Recovery Considered Median: .0011668 UCB: .0027692 LCB: .0004916

Mean: .0012751 EF: 2

Commission Error:
Recovery Considered Median: .0058857 UCB: .0165115 LCB: .0020980

Mean: .0073564 EF: 3
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Taxonomy Level: 3
Matrix: 16 Page Number: 1601367

Job Title: Personnel

Human Actfon Verb: HMONITORS

Equipment Class: Meter

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)
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Taxonomy Level: 3
Matrix: 16 Page Number: 1601566

‘ Job Title: Personnel
Human Action Verb: READS
fquipment Class: Chart Recorder
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Considered Median: .0031623 UCB: .0099773 LCB: .0010023

Mean: .0039525% EF: 3

‘ 1988/03/21 Page A -



Taxonomy Level: 3
Matrix: 16 Page Number: 1601567

Job Title: Personnel ‘
Human Action VYerb: MONITORS

Equipment Class: Chart Recorder

NSSS Vendor/Equipment Level: Displays/Instr/Crntrols

Cell HEPs (combined from Task HEPs)

Commission Error:
Re:overy Not Considered isedian: .003464] UcB: .0075329 LCB: .0015930
Mean: .0037857 EF: 2
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Taxonomy Level: 3
Matrix: 16

Job Title: Personnel
Human Action Verb: MONITORS

Equipment Class: CRT Graphic Display
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Page Number: 1601667

Cell HEPs (combined from Task HEPs)

Omission Error:

Recovery Considered median: .0751880 UCB: .7518800 LCB: .0075]88
Mean: .2002883 kF: 10
Commission Errcr:
Recovery Not Considered Median: .1278195 UCB: 1.0000000 LCB: .0127820
Mean: 3119283 EF: 9
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Taxonomy Level: 3
Matrix: 16 Page Number: 1601767

Job Title: Personnel

Human Action Verb: MONITORS

Equiprment Class: CRT Alphanumeric Display

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cel) HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0306578 UCB: .0539155 LCB: .0174328
Mean: .0335043 EF: 2
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Taxonomy Level: 3
Matrix: 16 Page Number: 1603060

. Job Title: Personnel
Human Action Verb: POSITIONS
Equipment Class: SUMMARY OF TWO-POSITION SWITCHES
NSSS Yendor/Equipment Level: Displays/Instr/Controls

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0046416 UCB: .0136574 LCB: .001577%

‘ 1988/03/21 /age A - 198



Taxonomy Level: 3

Matrix: 16 Page Number: 1603063

Job Title: Personnel

Human Action Verb: SELECTS

Equipment Class: SUMMARY OF TWO-POSITION SWITCHES
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF COMMISSION

RECOVERY CONSIDERED HEP: .0015874 UCB: .0045049 LCB:

0005594

ERRORS OF COMMISSION

RECOVERY NOT CONSIDERED HEP: .0007273 UCB: .0011636 LCB:

0004545
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Taxonomy Level: 3
’ Matrix: 16 Page Number: 1603160

Job Title: Personnel

Human Action Verb: POSITIONS

Equipment Class: Two-Position Switches

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cel)l HEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: .0046416 UCB: .0136574 LCB: .0015775
Mean: .0058014 EF: 3
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Taxonomy Level: 3
Matrix: 16 Page Number: 1603163 .

Job Title: Personnel

Human Action Verb: SELECTS

Equipment Class: Two-Position Switches

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Considered Median: .0015874 UCB: .0045049 LCB: .0005594
Mean: .0019840 EF: 3
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Job Title: Personnel

Human Action Verb: SEI

Equipment Class: Push

NSSS Vendor/Equipment | splays/Instr/Controls

Cell HEPs (comt

Commission Error

Recove ry Not




Taxonomy Level: 3
Matrix: 156 Page Number: 1605060 ’

Job Title: Parsonnel

Human Action Verb: POSITIONS

Equipment Class: SUMMARY OF MULTIPOSITION SELECTORS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0030000 UcB: .0300000 LCB: .0003000

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .0012247 UCB: .0046972 LCB: .0003193

ERRORS OF COMMISS1ON
RECOVERY NOT CONSILERED HEP: .0084090 UCB: .0211952 LCB: .0033362
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Taxonomy Level: 3
. Matrix: 16 Page Number: 1605160

Job Title: Perscnnel

Human Action Verb: POSITIONS

Equipment Class: Multiposition Selectors

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0030000 UCB: .0300000 LCB: .0003000
Mean: .0079915 EF: 10

Commission Error:
Recovery Considered Median: .0030000 UCB: .0200000 LCB: .0005000
Mean: .0054297 EF: 6

‘ 1988/03/21 Page A - 201



Taxonomy Level: 3
Matrix: 16 Page Number: 1605360 ‘

Job Title: Personnel

Human Action Verb: POSITIONS

Equipment Class: Rotary Switch

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Considered Median: .0005000 UCB: .0040000 LCB: .CO00800
Mean: .0010066 EF: 7

Commission Error:
Recovery Not Considered Median: .0084090 UCB: .0211952 LCB: .0033362
Mean: .0105101 EF: 3
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Taxonomy Level: 3
‘ Matrix: 16 Page Number: 1606062

Job Title: Personnel

Human Action Verb: ADJUSTS

Equipment Class: SUMMARY OF CONTINUOUSLY VARIABLE CONTROLS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0030000 ucB: .0090000 LCB: .0010000
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Taxonomy Level: 3
Matrix: 16 Page Number: 1606162 .

Job Title: Personnel

Human Action Verb: ADJUSTS

Equipment Class: Continuously Variable Controls

NSSS Vendor/Equipment Level: Nisplays/'nstr/Controls

Cell HEPs (combined from Task HEPs)

Commission Error:
Recovery Not Considered Median: .0030000 UcB: .0090000 LCB: .0010000
Mean: .0037496 EF: 3
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Taxonomy Level: 3

Matrix: 16 Page Number: 1607070

Job Title: Personne)

Human Action Verb: CALCULATES

Equipment Class: SUMMARY OF KEYBORADS

NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF COMMISSION

RECOVERY CONSIDERED HEP: .5000000 UCB: 1.0000000 LCB: .2500000

ERRORS OF COMMISSION

RECOVERY NOT CONSIDERED HEP: 1000000 UCB: .3000000 LCB: .0333333
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Taxonomy Level: 3
Matrix: 16 Page Number: 1607270 .

Job Title: Personnel

Human Action Verb: CALCULATES

Equipment Class: Calculator

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Lell HEPs (combined from Task HEPs)

Commission Error:
Recovery Considered Median: .5000000 UCB: 1.0000000 LCB: .2500000
Mean: .546423] EF: 2

Commission Error:
Recovery Not Considered Mediarn: 1000000 UCB: .3000000 LCB: .0333333
Mean: .1249869 EF: 3
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Taxoncmy Level: 3

Matrix: 16 Page Number: 1615061

Jub Title: Personnel

Human Action Verb: USES

Equipment Class: SUMMARY OF PRINTED COMMUNICATIONS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF OMISSION

RECOVERY NOT CONSIDERED MEP: .0237144 UCB: .0467447 LCB: .0120307

ERRORS OF COMMiSSION

RECOVERY NOT CONSIDERED HMEP: .5000000 UcB: 1.0000000 LCB: .2500000
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Taxonomy Level: 3
Matrix: 16 Page Number: 1615066 .

Job Title: Personnel

Human Action Verb: READS

Equipment Class: SUMMARY OF PRINTED COMMUNICATIONS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF COMMISSION
RCCOVERY CONSIDERED HEP: .0070000 UcB: .0300000 LCB: .000%000
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Taxonomy Level: 3
‘ Matrix: 16 Page Number: 1615072

Job Title: Personne!

Human Action Verb: WRITES

Equipment Class: SUMMARY OF PRINTED COMMUNICATIONS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF OMISSION
RECOVERY NOT CONSIDERED HEP: .0030000 uce: .00%5120 LCB: .0016328

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: 0030000 UCB: .0055120 LCB: .0016328

‘ 1988/03/2) Page A - 209



Taxonomy Level: 3
Matrix: 16 Page Number: 1615161 ‘

Job Title: Personne’

Human Action Verb: USES

Equipment Class: Printed Communications

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission frror:
Recovery Not Considered Median: .01C0000 UCs: .0300000 LCB: .0033333

Mean: .0124987 EF: 3

Commission Error:
Recovery Not Considerad Median: 5000000 UCB: 1.0000000 LCB: .2500000

Mean: 5464231 EF: 2
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Taxonomy Lavel: 3
Matrix: 16 Page Number: 1615172

‘ Job Title: Personnel

Human Action Verb: WRITES
Equipment Class: Printed Communications
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cel)l HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 LCB: .0006000

Mean: .0048418 EF: §

Commission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 L(CB: .0006000

Mean: .00484.8 EF: 5

. 1988/03/21 Page A - 21



Taxonomy Level: 3
Matrix: 16 Page Number: 1615272

Job Title: Personne) ‘

Human Action Verb: WRITES
Equipment Class: Tag
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: 0030000 UCB: .0150000 LCB: .0006000
Mean: .0048418 EF: 5

Commission Error:
Recovery Not Considered Median: 0030000 UCB: .0150000 LCB: .0006000
Mean: .0048418 EF: 5
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Taxonomy Level: 3
Matrix: 16

Job Title: Personnel
Human Action Verb: WRITES
Equipment Class: Log Book

NSSS Vendor/Equipment Level: Displays/Instr/Controls

Page Number: 1615372

Cell HEPs (combined from Task HEPs)

Omission Error:

Recovery Not Considered Median: 0030000 UcB: .0150000 LCB: .0006000
Mean: .0048418 EF: §
Commission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 LCB: .0006000
Mean: .0048418 EF: 5
1988/03/¢! Page A - 213



Taxonomy Level: 3
Matrix: 16 Page Number: 1615472

Job Title: Personnel ‘

Human Act on Verb: WRITES
Equipment ‘lass: Administrative Procedure
NSSS Vendo: ‘Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 LCB: .0006000
Mean: .0048418 EF: §

Commission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 LCB: .0006000
Mean: .0048418 EF: §
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Taxonomy Level: 3
Matrix: 16 Page Number: 1615561

. Job Title: Personnel
Human Action Verb: USES
Equipment Class: Operating Procedure
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cel) HEPs (combined from Task HEPs)

Omission Ervor:
Recovery Not Considered Median: .0070711 UCB: .0253210 LCB: .0019746
Mean: .0100861 EF: 4

‘ 1988/03/21 Page A - 21%



Taxonomy Level: 3
Matrix: 16 Page Number: 1615572

Job Title: Personnel .

Human Action Verb: WRITES
Equipment Class: Operating Prc.edure
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task WEPs)

Omission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 LCB: .0006000
Mean: .0048418 EF: S

Commission Error:
Recovery Not Considered Median: 0030000 UCB: .0150000 LCB: .0006000
Mean: ,00484)8 EF: 5

1988/03,/21 Page A - 216




Taxonomy Level: 3
Matrix: 16 Page Number: 1615661

. Job Title: Fersonnel

Human Action Verb: USES
Equipment Class: Maintenance Procedure
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cel) HEPs (combined from Task MEPs)

Omission Error:
Recovery Not Considered Median: .3000000 UCB: .9000000 LCB: .1000000
Mean: 3749606 EF: 3
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Taxonomy Level: 3
Matrix: 16 Page Number: 1615672

Job Title: Personnel .

Human Action Verb: WRITES
Equipment Class: Maintenance Procedure
NSSS Vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered Median: .0030C00 UCB: .0150000 LCB: 0006000
Mean: .00484)]8 EF: 5§

Commission Error:
Recovery Not Considered Median: .0030000 UCB: .0150000 LCB: .0006000
Mean: .00484)8 EF: §
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Taxonomy Level: 3
Matrix: 16 Page Number: 1615761

‘ Job Title: Personnel

Human Action Verb: USES
Equipment Class: Test Or Calibration Procedure
NSSS vendor/Equipment Level: Displays/Instr/Controls

Cell HEPs (combined from Tauk HEPs)

Omission Error:
Recovery Not Considered Median: 0500000 UCB: .2500000 LCB: .0190000
Mean: .0806966 EF: §
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Taxonomy Level: 3
Hatrix: 1€ Page Number: 1615772

Job Title: Personnel .

Human Action Verb: WRITES
Equipment Class: Test Or Calibration Procedure
NSSS Vendor/Ecuipment Level: Displays/Inctr/Controls

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Not Considered  Median: .0030000 UCB: .0150000 L(CB: .0006000
Mean: .00484]8 EF: §

Commission Error:
Recovery Not Considered Median: 0030000 UCB: .0150000 LCB: .0006000
Mean: .00484]18 EF: 8§
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Taxonomy Level: 3
Matrix: 16 Page Number: 1615866

. Job Title: Personne)
Human Action Verb: READS
Equipment Class: Graph
NSSS Vendor/Equipment Level: Displays/Instr/Contrals

Cell HEPs (combined from Task HEPs)

—

Commission Error:
Recovery Considered Median: .0070000 UCB: .0300000 LCB: .0005000
Mean: .0155643 EF: 8
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Taxonomy Level: 3
Matrix: 16 Page Number: 1618060

Job Title: Personnel

Human Action Verb: POSITIONS

Equipment Class: SUMMARY OF EQUIPMENT - NONSPECIFIC
NSSS Vendor/tquipment Level: Displays/Instr/Controls

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HWEP: .0007135 UcB: .0012278 LCB: .0004147

1988/03/21 Page A - 222




Taxonomy Level: 3
Matrix: 16 Page Number: 1618160

. Job Title: Personnel
Human Action Verb: POSITIONS
Equipment Class: "-uipment - MNonspecific
NSSS Vendor/tquipwent Level: Displays/Instr/Contiu’c

Cell MEPs (combined from Task MEPs)

Commission Error:
Recovery Mot Considered Median: .0007135 UCB: .0012278 LCB: .0004147
Mean: .0007797 £F: 1
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APPENDIX B

MECHANICAL COMPONENT DESIGN CODES



Mechanical Component Design Codes

Code Description
ACC Accumulators (closed, pressurized)
ACCUM Accumulators (closed, pressurized)
ACU Air Conditioning Units/Chillers
ACUCS Chillers

ACUCU Air Conditioning Units

ADY Air Dryers

ADYAB Absorption

ADYAD ADYsorption

ADYHL Heatless

ADYHR Heat Reactivated

ADYRF Refrigerated

ADYXX Unknown

ADY22 Other

BLC Blowers/Compressors

BLCBL Blowers

BLCGC Gas Circulator

BLCMP Compressors

BLCSC Superchargers

BLCTC Turbochargers

BLCXX Unknown

BLC2Z Other

CON Control Rods

CONRD Control Rods

CRD Control Rod Drives

CRDRV Control Rod Drives

CTM Controllers, Mechanical

CTMHY Hydraulic

CTMMC Mechanica)

CTMPN Pneumatic

CTMXX Unknown

CTM22 Other

DEM Nemineralizers

DEMAN Anion

DEMCA Cation

DEMMB Mixed Bed

DEMPR Powdered Resin

DEMXX Unknown
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Mechanical Component Design Codes

Code Description
DEM2Z Other

DPA Dampers, Pneumatic Operator
DPAOB Opposed Blade

DPAPB Parallel Blade

DPAPL Proportioning Louver
DPASB Single Blade

DPAXX Unknown

DPAZZ Other

DPH Dampers, Hydraulic Opeiator
DPHOB Opposed Blade

DPHPB Paralle)l Blade

DPHPL Proportioning Louver
DPHSB Single Blade

DPHXX Unknown

DPH22 Other

DPM Dampers, Motor Operator
DPMOB Opposed Blade

DPMPB Parallel Blade

DPMPL Proportioning Louver
DPMSB Single Blade

DPMXX Unknoarn

DPMZ2 Other

DPN Dampers, Exclusive of Operators
DPNOB Opposed Blade

OPNIB Parallel Blade

DPNPL Proportioning Louver
DPNSE Single Blade

DPNXX Unknown

DPNZZ Other

DPO Dampers, Manual Operator
DPOOB Opposed Blade

DPOPB Parallel Blade

DPCPL Proportioning Louver
DPOSB Single Blade

DPOXX Unknown

DPO22 Other

OPX Dampers, Unknewn Operator
OPX08B Opposed Blade

DPXPB Parallel Blade

Page B - 2




L_ Mechanical Component Design Codes

Code Description
DPXPL Proportioning Louver
DPXSB Single Blade

DPXXX Unknown

DPx22 Other

()24 Dampers, Other Operator
DPZOR Opposed Blade

DPZPB Paralle! Blade

DPZPL Proportioning Louver
DP2SB Single Blade

DPZxX Unknown

DP222 Other

EDJ Eductors/Ejectors
EDJEC Ejectors

EDJUC Eductors

ENG Engines

ENGDG gicsel

ENGGE Gasoline

ENGXX Unknown

ENG22 Other

FCu Fan Cooler Units

FCUFC Fan Cooler Units

FIT Fittings

FITAG Angle

FlICP Coupling

FITEL E1bow

FITFG Flan?e

FITNP Nipple

FITPG Plug

FITRD Reducer

FITTB Tubing

FITTE Tee (T)

FITUN Union

FITWL Well, Process Monitor
FITYE Wye (Y)

F1122 Other

FLY Filters

FLTCC Charcoa!

FLTHE HEPA

FLTXX Unknown

Page
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Mechanical Component Design Codes

Code Description
FLYZ2 Other

FUE Fuel Assemblies (fuel elements)
FUELA Fuel Assemblies (fuel elements)
FVN Fans, Ventilators

FYNFN Fans

FYNVT Yentilators

HTX Heat Exchangers

HTXBL B iler

HTXCD Condenser

HTXCO Cooler

MTXEV Evaporator

HTXHT Heater

HTXIC Ice Condenser

HTXSG Steam Generator

HTXSH Superheater

HTXXX Unknown

HTX21 Other

MF1 Mechanical Function [tems
MF IBR Brake

MFICL Clutch

MFICP Coupling

MF IGY Governor

MFITI] Timer

MF122 Other

MPI Miscellaneous Piping Items
MPIDF Diaphragm

MPINZ Nozzle

MPIOR Orifice

MPIRD Rupture Disc

MPISL Sensing Line

MPP Mechanical Piece Parts
MPPLR Bearing/Bushing

MPPBI Belt

MPPFS Fastener

MPPGR Gear

MPPHO Hose

MPP22 Other




Me:hanical Component Design Codes

Code Description
MTM™ Motors, Mechanical
MTMHY Hydraulic

MTMPN Pneumatic

PEN Penetrations

PENAC Arcess

PENEL Electrical

PENEQ Equipment

PENFU Fuel

PENHD Handling

PENIN Instrument

PENPP Piping

PENPR Personnel

PENXX Unknown

PENZ2 Other

PIP Pipe

PIPLG Pipe, >= 3 Inches, 1D
PIPSM Pipe, < 3 Inches, 1D
PIPXX Pipe, unknown size
PPD Pumps, Diesel Dviven
PPDAX Axial

PPOCF Centrifugal

PPOOP Diaphragm

PPDGR Gear

PPORD Radial

PPORP Reciprocating

PPORT Rotary

PPOVN Vane

PPOXX Unknown

PPD22 Other

PPE Pump, Electromagnetic
PPEMP Pump, Electromagnetic
PPJ Pump, Jet

PPINP Pump, Jet

PPM Pumps, Motor Driven
PPMAX Axia)

PPMCF Centrifugal

PPMDP Diaphragm

PPMGR Gear
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Mechanical Component Design Codes

Code Description
PPMRD Radial

PPMRP Reciprocating
PPMRT Rotary

PPMVN Yane

PPMXX Unknown

PPM22 Other

PPN Pumps, Exclusive of Drivers
PPNAX Axial

PPNCF Centrifugal
PPNDP Diaphragm
PPNGR Gear

PPNRD Radial

PPNRP Reciprocating
PONRT Rotary

PPNVN Vane

PPNXX Unknown

PPNZZ Other

PPT Pumps, Steam Turbine Driven
PPTAX Axial

PPTICF Centrifugal
PPTDP Diaphragm
PPTGR Gear

PPTRD Radial

PPTRP Recinrocating
PPTIRT Rotary

PPTVYN Vane

PPTXX Unknown

PPT22 Other

PPy Pumps, Vacuum
PPYCP Cryopump

PPYDP Diffusion
PPVIP len

PPVMP Mechanical
PPVSP Sorption

PPVIM Turbomolecular
PPYXX Unknown

PPVII Other

PPX Pumps, Unknown Driver
PPXAX Axial

PPXCF Centrifugal
PPXDP Diaphragm
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Mechanical Component Design Codes

Code Description
PPXGR Gear

PPXRD Radia)l

PPXRP Reciprocating

PPXRT Rotary

PPXVN Vane

PPXXX Unknown

PPX22 Other

PPz Pumps, Other Driver
PPZAX Axial

PPICF Centrifugal

PPZDP Diaphragm

PPIGR Gear

PPZRD Radial

PPIRP Reciprocating

PPIRT Rotary

PPZVN Vane

PPZXX Unknown

PP212 Other

REC Recombiners

RECCT Catalytic

RECFL Flame

RECTM Therma)

RECXX Unknown

REC22 Other

RES Reservoirs (open, not pressurized)
RESVR Reservoirs (open, not pressurized)
SF1 Structural Function Items
SFIAK Anchors

SFIED Expansion Joints
SFING Hangers

SFISB Snubbers

SFISU Supports

SFIXX Unknown

SFI122 Other

STR Strainers

STROU Du?lox

STRSC Self-cleaning

STRSP Simplex

STRSS Screens, Stationary
STRSY Screens, Traveling
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Mechanical Component Design Codes

Code Description

STRXX Unknown

STR22 Other

TAN Tanks (closed, not pressurized)

TANKS Tanks (closed, not pressurized)

TRA Train (Series of Mechanical/Electrical Components)
TRAIN Train (Series of Mechanical/Electrical Components)
TRB Turbines

TRBCE Combustion

TREBHY Hydro

TRBST Steam

TRBXX Unknown

TRB22 Other

viLC Valves, Check

VLCNY Hydraulic Operator

VLOMN Manual Operator (mechanical handweel)
VLCMO Motor Operator

YLCNO No Operator

VLCNT No Operator (tilting disk check valve!
VLOPN Pneumatic Operator

VLCXX Unknown Operator

viLC22 Othor Operator

VLD Valves, Mechanical (dp/spring) Operator
VLDAN Angle

VLDBF Butterfly

VLDBL Ball

vLDOP Diaphragm

VLDGL Globe

VLDGT hate

VLOND Needle

VLOPL Plug

VLDXX Unknown

viLDL? Other

Vit Valves, Explosive Operator (squib)
VLEAN Angle

VLEBY Butterfly

VLEBL Ball

VLEDP Diaphragm

VLEGL Globe

VLEGT Gate
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[_ Mechanical Component Design Codes]

Code Description
VLEND Needle

VLEPL Plug

VLEXX Unknown
VLEZZ Other

VLF Valves, Float Operator
VLFAN Angle

VLFBF Butterfly
VLFBL Ball

VLFOP Diaphragm
VLFGL Globe

VLFGT Gate

VLFND Needle

VLFPL Plug

VLFXX Unknown
VLFZ2 Other

ViH Valves, Hydraulic Operator
VLHAN Angle

VLHEF Butterfly
VLHBL Ball

VLHDP Diaphragm
YLHGL Globe

VLHGT Gate

YLHND Needle

VLHPL Plug

VLHXX Unknown
VLHZ? Other

VLM Motor Operator
VLMAN Angle

VLMBF Butterfly
VLMBL Ball

VLMDP Diaphragm
YLMGL Globe

VLMGT Gate

VLMND Needle

VLMPL Plug

ViMXX Unknown
Vim22 Other

VLN Valves, Exclusive of Operators
VINAN Angle

VLNBF Butterfly
VLNBL Ball
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Mechanical Component Design Codes

Code Description
VLNDP Diaphragm

VLNGL Globe

VLNGT Gate

VLNND Needle

VLNPL Plug

VINXX Jnknown

VN2 Other

viLO Valves, Manual Operator (mechanical handwheel)
VLOAN Angle

VLOBF Butterfly

VLOBL Ball

vLODP Diaphragm

VLOGL Globe

VLOGT Gate

VLOND Needle

VLOPL Plug

vioxx Unknown

vL022 Other

VP Pneumatic Operator

VLPAN Angle

VLPBF Butterfly

VLPBL Ball

vLPOP Diaphragm

VLPGL Globe

VLPGT Gate

VLPND Needle

VLPPL Plug

ViPXX Unknown

vLP22 Other

VLR Valves, Relief

VLRDA Direct Actin?

VLRP] Indirect Acting, Pilot Operated
VLRPW Indirect Acting, Power Operated
VLRPX Indirect Acting, Unknown Operator
VLRP? Indirect Acting, Other Operator
VLRXX Unknown

vir?? Other

VLS Solenoid Operator

VL SAN Angle

VLSBF Butterfly

VLSBL Ball

Page
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Mechanical Component Design Codes

Code Description
VLSOP Diaphragm

VLSGL Globe

YLSGT fate

YLSND Needle

VLSPL Plug

vLSxx Unknown

vLS22 Other

VLV Valves, Vacuum Breakers
VLVEBK Valves, Vacuum Breakers
vLX Unknown Operator

VLXAN Angle

VLXBF Butterfly

VLXBL Ball

VLXDP Diaphragm

VLXGL Globe

VLXGT Gate

VLAND Needle

ViXPL Plug

ViXxx Unknown

VL2 Other Operator

VLZAN Angle

YLIBF Butterfly

VYLZBL Bal)

vL20P Diaphragm

VLZGL Globe

VLG Gate

YLIND Needle

VLZPL Plug

viLZxx Unknown

vop Yalve Operators

VOPDO Mechanical (dp/spring) Operator
VOPED Explosive Oparator (Squib)
VOPFO Float Operator

VOPHO Hydraulic Operator
VOPMO Motor Operator

YOPNO Manual Operator (mechanical handwhee!)
VOPPO Pneumatic Operator
VOPSO Solenoid Operator

vOPXO Unknown Operator

VOPZ0 Other Operator
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[ Mechanical Component Design Codes }

[ — ———— i ———

Code Description
VSL Vessels (closed, pressurized)
VSLCD Containment /Drywel)

VSLPZ Pressurizer

VSLRY Reactor Vesse)

VSLSP Suppression Pool/Wetwell
ySL10 Torus

VELXX Unknown

VSL22 Otiher
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APPENDIX C

HARDWARE COMPONENT FAILURE DATA SUMMARY AGGREGATIONS



Mechanical Component Failure Event Aggregations__J

Component: Air Conditioning Units/Chillers
Failure: Fails to Operate Group

Records Entered: 3, Aggregated:

Demand-Aggregations

Median: 1.300E-002
Upper Bound: 2.944E-002

A ]

Hourly-Agg: »0ations

1.101E-005
3.568E-005

Median:
Upper Bound:

Comporent: Air Conditioning Units/Chillers

Failure: Fails to Operate

Records Entered: 2, Aggregated:

~—————Demand-Aggregations

Median: ---«--- ' —_—
Upper Bound: «----- [

Hourly-Aggregations

Median: 1.101E-005
Upper Bound: 3.568E-005

Component: Air Conditioning Units/Chillers

Failure: Fails to Start

Records Entered: 1, Aggregated:

~————Demand-Aggregations

Median: 1,300E-002
Upper Bound: 2 944£-002

=~ Yourly-Aggregations

Median: -«--cefe---
Upper Bound: «----- B wisia

—

Comporent: Dampers, Unknown Operator
Failure: Fails to Operate Group

~———{emand-Aggregat ions

Records .~tered: 1, Aggregated:

Hourly-Aggregations

Madian: 2.671E-003 Median: ------ - A
Upper Bound: 6.085E-003 Uiper Bound: ------ e
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omgponent: Pumps,

Failure: Fails

Demand-Aqgrega

Median

Upper Bound

mponent :

f d\lw.v'v

omponent

Failuyre
Oemand 1‘.]‘“.@“":

Median:

Upper Bound:







Mechanical Component Failure Event Aggregations

Component: Pumps, Unknown Driver

Failure: Fails to Start Records Entered: 3, Aggregated: 3
——————{emand-Aggregations Hourly-Aggregations
Median: 3 552€-003 Median: ------ E-vev-
Upper dound: 1.203E-002 Upper Bound: ------ Ee-v-

Component: Valves, Check

Failure: Fails to Operate Group Records Entered: 12, Aggregated: 12
Jemand-Aggregations Hourly-Aggregations
Median: 1.000E-004 Median: ~---<<E----
Upper Bound: 9.762E-004 Upper Bound: --«---- Eevv-

Component: Valves, Check

Failure: Fails to Close Records Entered: 5, Aggregated: 5
——Qemand-Aggregations Hourly-Aggregations
Median: 6.656E-004 Median: -«---- Eovvs
Upper Bound: 2.520E-003 Upper Bound: ««---- " A

Component: Valves, Check

Failure: Fails to Open Records Entered: 7, Ajyregated: 7
———{)emand-Aggregations Hourly-Aggregations
Meldian: 2.100€-005 Median: «----- Eeone
Upper Bound: 1.178E-004 Upper Bound: ------ Eeves
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Mechanical Component Failure Event Aqgregatior

' nent : Vd]v’l}‘.‘ “47*“,"1;:1‘ x\;'»"v ator
Failure: Fails to Operate Groug Record Entered ] Agqregated
Demand-Aggregations - Hourly-Aggregatior
Median: 3.912£-003 Median: f
Upper Bound: 5K.419E-003 Upper Bound E
“
L

nn"‘\if»(r‘fit' Vd].' L a }'_yw}'d‘l\\lt voperajl r

»
Failure: Fails to Operate kecords Entered 1, Aggregated
Demand-Aggregatior Hourly-Aaaregatior
M !'d' 3 J:l\f ( L N.i' 1] }
Upper Bound 6.4191 Upper Bound ¢
! nent va V! My frau § x' !
Failure ri perat r Y f rd ntered '{. {
{ T 1 A 1Y L | ! J A 4
ema Jjyrega J riy=Aggreqg |
Mediar } Med1ar ‘,L {
~ pper Bound ; pper Bound !
Component Va'ves, HMydraul i Operator
.‘d‘]i”t. \.;\” 10U 1 o) 1"1_11‘_‘.\, (1] o) Re rds i,“"". { 1‘ ‘-""‘ 13ted 1
N ” A 1M
vemand-Aggreqgations ' Hourly-Agqreqgatior
3 Median t Median 1.054E -00¢
“1""" Bound ¢ ‘"}‘;;,.v Bound 5.908F -006
1988/04/0F Pani
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Mechanical Component Failure Event Aggregations

Component: Valves, Motor Operator

Failure: Fails to Operate Group Records Entered: 14, Aggregated: 14
—————{emand-Aggregat ions Hourly-Aggregations
Median: 2.966E-003 Median: ------ Eevve
Upper Bound: 1.325£-002 Upper Bound; ------ Eevve

Component: Valves, Motor Operator

Failure: Fails to Close Records Entered: 4, Aggregated: 4
~————emand-Aggregations Hourly-Aggregations
Median: 4.554£-003 Median: «----- Eevve
Upper Bound: 1.427£-002 Upper Bound: ------ E-v--

Component: Valves, Motor Operator

Failure: Fails to Operate Records Entered: 6, Aggregated: 6
~————{emand-Aggregations Hourly-Aggregations
Median: 1.877¢-003 Median: --«--- Eevvv
Upper Bound: 1.212£-002 Upper Bound: ------ Eevvs

Component: Valves, Motor Operator

Failure: Fails to Open Records Entered: 4, Aggregated: 4
~———0Demand-Aggregations ————Hourly-Aggregations
Median: 5,945£-003 Median: ------ Eevv-
Upper Bound: 9.208E-003 Upper Bound: -«---- Eevv-

‘ 1988/04/08 Page C - 1]



Mechanical Component Failure Event Aggregations

Component: Valves, Motor Operator

Failure: Spurious Operation Group Records Entered: 7, Aggregated: 7
—————emand-Aggregations Hourly-Aggregations —
Median: -«---- E---- Median: 5.548E-008
Upper Bound: «----- E---- Upper Bound: 1.798E-007
Component: Yalves, Motor Operator
Failure: Spurious Close (Transfer Closed) Records Entered: 3, Aggregated: 3
~———)emand-Aggregations Hourly-Agc+egations
Median: «----- E---- Median: 1.520£-008
Upper Bound: ------ E---- Upper Bound: 8.525E-008
Component: Valves, Motor Operator
Failure: Spurious Open (Transfer Open) Records Entered: 4, Aggregated: 4
—————Demand-Aggregations Hourly-Aggregations—
Median: ««-«-<f---- Median: 5.954E-007
Upper Bound: ------ E---- Upper Bound: 1.929E-006
Component: Valves, Manual Operator (mechanical handwheel)
Fatlure: Spurious Operation Group Records Entered: 2, Aggregated: 2

———{(emand-Aggregations

~Hourly-Aggregations

Median: ««---- Eevve Median: 1.278E-007
Upper Bound: «----- Eevve Upper Baund: 4.142E-007
1988/04/08 Page C - 12
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Mechanical Component Failure Event Ag

Component: Valves, Pneumatic Operator
Failure: Spurious Close (Transfer Ciosed)

—Demand-Aggregations

Median:
Upper Bound:

Component: Valves, Pneumatic Operator
Failure: Spurious Open (Transfer Oper

Demand-Aggregations

Median
Upper Bound:

Component: Valves, Relief
Failure: Fails to Close

Demand -Aggreqgations

Median: 2.799¢-002
Upper Bound: 8.825(-002




Machanical Component Failure Event Aggregations

Component: Valves, Relief

Failure: Fails to Open Records Entered: 2, Aggregated: 2
Demand-Aggregations Hourly-Aggregations- —
Median: 6.955£-003 Median: ------ E----
Upper Bound: 3.828E-002 Upper Bound: ------ E-vv-

Component: Valves, Relief

Failure: Spurious Operation Group Records Entered: 3, Aggregated: 2
————{)emand-Aggregations Hourly-Aggregations—
Median: ------ Eeven- Median: 3.261E-006
Upper Bound: ------ E---- Upper Bound: 3.331E-006

Component: Valves, Relief
Failure: Spurious Open (Transfer Open) Records Entered: 3, Aggregated: 2

Demand-Agaregations Hourly-Aggregations

Median: «----- Eeeen Median: 3.261E-006
Upper Bound: «----- Eevee Upper Bound: 3.331E-006

Component: Valves, Solenoid Operator

Fatlure: Fails to Operate Group Records Entered: 2, Aggregated: 2
e ——{)emand-Aggregations ' Hourly-Aggregati s
Median: 9.400£-007 Medfan: ------ Eevve
Upper Bound: 1.396£-006 B Upper Bound: ------ Eeve-
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Component: Valves, Solenoid Operator
Failure: Fails to Close

——Demand-Aggregations -

Median: 9.400E-007
Upper Bound: 2.104E-006

omponent: Valves, Solenoid Operator
Failure: Fails to Open

Demand-Aggregations

Median: 9.400£-007
Upper Bound: 2.106E-006
mponent: Valves, Unknowr perator

Failure: Fails to Oper
Demand-A Jqregations

Median (4

Upper Bound: 7

Component: Valves, Unknown Operator
Failure: Fails to Close

Demand Aggregations

Median: 3.599E-002
Upper Bound: B8.516E-002

Mechanical Component Faiiure Event Aggregations

A

Records Entered 1, Aggregated:
Hourly-Aggregatior

Median: :
Upper Bound: ¢

Records Entered: 1, Aggregated

Hourly f«;‘v» j1at
Median
U“';"' E» nd
R rd rntered 4
] 4 |
Hourly-Aqaqr jat
Madi s A A WA
ed i ‘ -
per Bound 4
Racords Entered 2, Aggreqgated
“ul.ﬂly )’4‘]"'t",‘1? 101
Median t

Upper Bound: t



Mechanical Component Failure Event Aggregations

Component: Valves, Unknown Operator

Failure: Fails to Operate Records Entered: 1, Aggregated: |
~—————0emand-Aggregations Hourly-Aggregations
Median: --«--- Eevv- Median: 1.214E£-004
Upper Bound: ------ Eevvn Upper Bound: 1.770E-u04

Component: Valves, !Inknown Operator

Failure: Fails tc Open Records Entered: 4, Aggre 4
—————Demand-Aggregations douriy-Aggregations—- ——
Median: 1.601E-002 Median: ««---- Eeve-
Upper Bound: 5,131E-002 Upper Bound: «----- E--v-

Component: Valves, Unknown Oparator

Failure: Spurious Operation Group Records Entered: 3, Aggregated: 3
~ ——Demand-Aggregations Hourly-Aggregations
Median: ««-«-- Eeven Median: 2.772E-007
Upper Bound: -«--.- Eevve 1 Upper Bound: 9.599£-007

Component: Valves, Unknown Operator
Fatlure: Spurious Close (Transfer Closed) Records Entered: 2, Aggregated: 2

—{Jemand-Aggregations ~Hourly-hgqregations ——
Median: «««-«cfev-. Median: 1.572t-277
Upper Bound: «----- Eevvs Upper Bound: 8.490F 7%/

. 1988/04/08 Page C - 17



Mecharnical Component Failure Event Aggreqations

Component: Valves, Unknown Operator

1, Aggregated: |

Failure: Spurious Open (Transfer Open) Records Entered:
~—emand-Aggregations - ——Hourly-Aggregations—
Median: «««--- E---- Median: 7.826E-007
Upper Bound: «----- E-vv- Upper Bound: 1.785E-006
1988/04/08 Page C -
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Electrical Component

Failure Event Aggregations —1

Component: Charger, Battery

Failure: Fails to Operate Group Records Entered: 6, Aggregated: 6
~————{emand-Aggregations Hourly-Aggregations
Median: ««---- Eev-- Median: 7.600E-006
Upper Bound: ««---- E---- Upper Bound: 6.536£-005
Component: Charger, Battery
Failure: Fails to Operate Records Entered: 6, Aggregated: 6

—————{emand-Aggregations

Median: «-«--- - ——
Upper Bound: ------ Quims

Median: 7.600E-006
Upper Bound: 6.536E-005

Hourly-Aggregations———————

Component: Circuit Breakers, Power

Failure: Fails to Operate Group Records Entered: 9, Aggregai .,: 9
-Demand-Aggregations Hourly-Aggreqgations
Median: 1.776E-004 Median: -«-«--- Eoven
Upper Bound: 1.431E-003 Upper Bound: ---«--fevv-
Component: Circuit Breakers, Power
Fatlure: Fails to Close Records Entered: 3, Aggregated: 3

——Qemand-Aggregat ions Hourly-Aggregations
Median: 1.749£-003 Median: --«---- Eeovns
Upper Bound: 2.797E-003 Upper Bound: --«---- Eevee
1988,04/08 Page C - 20




Electrical Component Failure tvent Aggregations__J

Component: Circuit Breakers, Power

Failure: Fails to Operate Records Entered: 2, Aggregated: 2
~—————Pemand~-Aggregations Hourly-Aggregations
Median: 1.561E-004 Median: «----- E-v--
Upper Bound: 4.823E-004 Upper Bound: ------ Eevv-
Component: Circuit Breakers, Power
Failure: Fails to Open Records Entered: 4, Agoregated: 4
~———{emand-Aggregations Hourly-Aggregations—
Median: 5.276E-004 Median: ------ E----
Upper Bound: 4.110£-003 Upper Bound: ------ Eevv-
Component: Circuit Breakers, Power
Failure: Spurious Oparation Group Records Entered: 5, Aggregated: 5§
—————Pem.nd-Aggregations Hourly-Aggregations
Median: -« --<f---- Median: 3.196E-007
Upper Bound: ------ v Upper Bound: 4.015£-007
Component: Circuit Breakers, Power
Failure: Spurious Open (Transfer Open) Records Entered: 5, Aggregated: 6§

—————emand-Aggregat ions

Hourly-Aggregations

Median: ««---- Eevn- Median: 3.196E-007
Upper Bound: ------ Eevve Upper Bound: 4.015E.-007
1988/04/08 Page C - 2]
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. Electrical Component Failure Event Aggregations

Component: Electrical Piece Parts

Failure: Fails to Operate Group Records Entered: 1, Aggregated: |
~————{)emand-Aggregations Hourly-Aggregations———————
Median: ------ E---- Mecdian: 3.010£E-006
Upper Bound: ------ Eovon- Upper Bound: ©.754E-006

Component: Electrical Piece Parts

Failure: Fails to Operate Records Entered: 1, Aggregated: |
—————[emand-Aggregations Hourly-Aggregations
Median: ------ Esvee Median: 3.Cl10E-0C6
Upper Bound: -«---- E-v-- Upper Bound: 9.754E-006

Component: Generator, with Diesel Engine Driver
Failure: Fails to Operate Group Records Entered:164, Aggregated:]64

e

Demand-Aggregations Hourly-Aggregations

Median: 4.786£-003 Median: 2.564F-003
Upper Bound: 1.864F-002 Upper Bound: 1.184E-002

——

Component: Generator, with Diesel Engine Dri:er

Failure: Fails to Run Records Entered: 82, Aggregated: 32
———{emand-Aggregations Hourly-Aggregatinns— —
Median: 7.511€-003 Median: 2.564£-003
Upper Bound: 2.531E-002 Upper Bound: 1.184E-002
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Electrical Component Failure Event Aggregations

Component: Generator, with Diesel Engine Driver

Failure: Fails to Start
———{)emand-Aggregations

Records Entered: 82, Aggregated: 82

Median: 3.703E-003
Upper Bound: 1.367E-002

Hourly—-Aggregations

Median: «----- Baies
Upper Bound: «----- Ranad

Component: Generator, with Hydro Turbine Driver

Failure: Fails to Operate Group

Records Entered: 1, Aggregated: |

~——{emand-Aggregat ions

Median: 2.950E-003
Upper Bound: 4.652E-003

~Hour1y—-Aggregations

Median: ------ Eunvws
Upper Bound: ------ Eoass

Component: Generator, with Hydro Turbine Driver

Failure: Fails to Start
e ——{)emand-Aggregat ions

Records Entered: 1, Aggregated: |

Median: 2.950E£-003
Upper Bound: 4.652£-003

Hourly-Aggregations

Median: ---«--- Baves
Upper Bound: ---«--E-«--

Component: Generator, with Gas Turbine Driver

Fatlure: Fails to Operate Group

———{Jemand-Agqregat fons

Records Entered: 2, Aggreyated: 2

Median: 3.357£-002
Upper Bound: 4.532E-002

Hourly-Aggregat ions—————— —

Median: 2.039E-004
Upper Bound: 6.609E-004

1988/04/08
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‘ Electrical Component Failure Event Aggrecations

Component: Generator, with Gas Turbine Driver

Failure: Fails to Run Records Entered: 1, Aggregated: |
Demand-Aggregations Hourly~Aggregations
Median: «----- Eeve- Median: 2.039E-004
Upper Bound: ------ Eevve Upper Bound: 6.609E-004

Component: Generator, with Gas Turbine Driver

Failure: Fails to Start Records Entered: 1, Aggregated: |
~————Qemand-Aggragations Hourly-Aggregations
Median: 3.357E-002 Medfan: ------ Eevvs
Upper Bound: 4.532€-002 Upper Bound: ------. Eevve

Component: Power Electronics (Solid-state)

Failure: Fails to Operate Group Records Entered: 8, Aggregated: 8
—Demand-Aggregations Hourly-Aggregations
Median: ««---- Eeevs Median: 5.429E-0C6
Upper Bound: ««---- Eevve Upper Bound: 2.525E-005

Component: Power Electronics (Solid-state)

Fatlure: Fails to Operate Records Entered: 8, Aggregated: 8
~————{emand-Aggregat ions —four) y~Aggregations
Median: «-«--. Eovve Median: 5.429E-006
Upper Bound: ------ E---- Upper Bound: 2.525E-005
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Electrical Component Failure Event Aggregations

Component: Transformers, Control and Instrumentation

Failure: Fails to Operate Group

Records Entered: 2, Aggregated:

~———(emand-Aggregations

Median: «----- " (P
Upper Bound: ------ Eovee

Hourly-Aggregations

Median: 1.362E-006
Upper Bound: 2.133E-005

Component: Transformers, Control and Instrumentation

Failure: Fails to Operate

Records Entered: 2, Aggregated:

————{emand-Aggregations Hourly-Aggregations
Median: «=-««« Eovue Median: 1.362E-006
JUpper Bound: -«-<-- Eevev- Upper Bound: 2.133E-005

Component: Transformers, Power
Failure: Fails to Operate Group

w——{)emand-Aggregat ons—

Records Entered: 7, Aggregated:

Median: «-«-«- "
Upper Bound: ------ Beces

Hourly-Aggregations

Median: 4.752E-007
Upper Bound: 2.309E-006

Component: Transformers, Power
Failure: Fails to Operate

w()emand-Aggregat ions

Records Entered: 7, Aggregated:

Hourly-Aggregations

Median: «««--- Eevvee Median: 4.752£-007
Upper Bound: «««««- Eevve Upper Bound: 2.309E-006
1988/04/08 Page C - 26
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This volume of a five.volume series summarizes those data currently
resident In the First release of the Nuclear Computerized Library for
Assessing Reactor Re11ability (NUCLARR) data base. The raw human error
probabiYity (HEP) and hardware component fallure data (HCFC) contatned
hereln are accompanied by a glossary of terms and the NEP and hardware
taxonomies used to structure the data. Instructions are presented on how
the user may navigate through the NUCLARR data management system to find
anchor values to assist in solving risk-related problems .

Yolume V: Data Manua) will be updated on a pertodic basis so that
risk analysts withoul access ‘o a computer may have access to the latest
NUCLARR data. Those users wishing to learn more regarding the
computer -based Interactive search and report.generation capablitties of the
NUCLARR system are referred to the other volumes In the NUREG/(R-4639
serfes, e.q., Volume 1: Summary ription or VYol : r's Guide.
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