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1.0

INTRODUCTION

The purpose of the Task Analysis is to identify action and
information regquirements necessary to perform selected tasks.
The SNUPPS Task Analysis is based on a subset of the West-
inghouse Owners Group (WOG) Emergency Response Guidelines
(ERGs), Revision 1 for the identification of operator tasks.
The review team assemb ! d to carry out the task analysis

will consist of utility engineering and operations personnel,
members of the SNUPPS Staff, and the human factors consultant.
Action and information requirements are developed independent of
existing control room instrumentation. These requirements are
then compared against control room components and hardware to
verify that required contro! and instrument>’ .. 1 are available
and compatable with operator needs.

Any detected inconsistencies will be treated as findings and
handled in a fashion similar to that described in the SNUPPS
Summary Report. Findings, resolutions and an implementation
schedule will be reported to the NRC in a closing report,
scheduled for submittal in April 1985.



2.0

PROCEDURE

2.1

2.2
e.2,1

2.2.2

General Instructions

The task analysis procedure is a descriptive process
which extracts generic operator action and information
requirements from systems function data (as represented
by the WOG ERGs), converts these requirements to a
plant-specific level, and documents the results in an
auditable, tabular format for use as an input into the
verification process, paragraph 2.2.6.

These procedures are organized into six major activ-
ities which are:

1. Develop a list of tasks from the WOG ERGs.

2. Generate a list of generic actions and information
requirements for each task, organized by task for
ERG's E-O0, E-1, E-2, E-3, ECA-0.0, and all the
Function Restoration Guidelines (FRGS).

3. Convert the generic list to a plant-specific list.

4. Reorganize the listing so that all action requirements
of a given type and all information requirements of a
given type are collected together. Type refers to a
group of action or information requirements which
all have the same system, plant component, and
parameter (see detailed procedures, paragraph 2.2).

5. Summarize each action type and each information type
in list form.

6. Compare the summary requirements to the existing con-
trol room design.

Detailed Procedures
Collect Materials

Obtain a copy of the WOG ERGs, Revision 1 and the four-
volume set of related background documents.

Complete Action-Information Requirements Details (AIRD)
Forms

2.2.2.1 General - Fill out one AIRD form for each step
identified from the ERGS as detailed below.
Caution and note statements will be included
as appropriate. Implied tasks, such as to
visually verify that a required action has
taken place, will also be included as appro-
priate. Certain information, particularly
plant-specific, technical specification defined



2.2.2.2

2.2.2.3

2.2.2.4

2.2.2.5

2.2.2.6

operating values, will not be available during
this step. This information will be obtained
when converting the generic AIRD forms to a
plant-specific application. Fill in the appro-
priate information on the AIRD forms sequentially,
starting with the top area of the form first and
completing the tabular information last. Number
all AIRD forms sequentially. The following
paragraphs explain each blank of the form.

Originator - Originator to enter his name and
today's date.

Reviewer - Reviewer to enter his name and today's
date. The human factors consultant will either be
the Originator or Reviewer,

ERG Number - Enter the ERG number currently
being analyzed.

Step Number and Objective - Enter the ERG step
number and objective for the step currently
being analyzed. Caution and note statements are
considered as a separate step and should be
numbered C# or N#, respectively, where # repre-
sents the next step number to be encountered.

Behavioral Elements - There is at least one task
required for every step listed in the ERG's. The
tasks are divided into two :categories: 1. “Action/
Expected Response," and 2. "“Response Not Obtained".
The AIRD BEHAVIORAL ELEMENTS table separates these
two categories of tasks by a horizontal dotted

line, to be entered by the Originator.

Based upon the ERGs and their related background
information, identify all behavioral elements for
each task and list each element in the AIRD BEHAV-
IORAL ELEMENTS table. A behavioral element is
defined by the various behavioral and physical
properties of an action requirement or an informa-
tion requirement. Each of the column entries are
explained in detail below. Continue making addi-
tional behavioral element entries until all elements
for a task are listed, then proceed to the next
task. Column entries for each element are:

1) Action. Number each substep as it appears with-
in the ERG. Some substeps constitute a single
task, other substeps are made up of more than
one task.
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| 2) Verb. Enter a verb from the verb list (in
Appendix 3) which best describes the required
operator activity. This verb will either
describe an action that must be performed or a
method for acquiring information. Note that at
this level of behavioral definition, a require-
ment for an operator to direct someone else to
perform an action is considered an action
element. You may note in the comments column
that an operator directs someone to perform this
action, however, maintain strict compliance to
the verb Tist for this column at this stage in
the analysis.

3) System. Enter the abbreviation for the SNUPPS
plant system for this element. System abbrevia-
tions are listed in Appendix C.

4) Component/Equipment Number. Enter the plant compon-
ent name for this element if applicable. If there
is no identifiable component, enter NA. Do not
enter any device, instrument, or control name.

Enter the component's associated equipment number.

5) Parameter. Enter the parameter name for this
element. This will usually be a condition or
characteristic of the system and/or component such
as temperature, pressure, flow, level, amps, volts,
watts, etc.

6) Direction. Enter the “condition" of the parameter
which may include one of the following:

1. Increasing 3. Greater Than (or Etqual to)
2. Decreasing 4. Less Than (or Equal to)

7) State or Value. Enter any identifiable state or
value for the parameter. States may include:

1. Stable 5. Off

2. Open 6. Running
3. Closed 7. Stopped
4, On

Values may include either a discrete numeric value
or a range of numeric values.

8) Units/Rate. Enter the units and/or rate for the
parameter's state/value. Units will be defined by
terms such as 1bs, psig, in, degrees F, etc. Rate
will be units per some time unit (e.g., pounds/sec).



2.2.3

2.2.4

9) Precision. Enter the precision at which the infor-
mation must be presented or the action must be
taken. Thi. will usually be a plus or minus value
and unit. Irv general, the first attempt at deter-
mining precision should utilize the following
formula:

P = 0.5A
Where P = Precision, and
A = Instrument Channel Inaccuracy

This formula is based on the conservative assump-
tion that precision should be selected such that
it will contribute to less than or equal to 12% of
the total inaccuracy.

10) Trending Required? Enter Y or N for "yes" or
“no." Generally, if the verb used for this ele-
ment i; "monitor," trending would be required.
Also, for information verbs other than monitor
which have rasponse times in excess of one or two
minutes and changes in rates, trending may be
required. If in doubt, enter Y with a ouestion
mark (?) as 2 flag.

11) Comments. Enter any clarifying information or
questions, including operating characteristics
required by the ERG. This column is also used to
cross reference other systems/components (e.g.

SG level affected by Aux. Feedwater flow), indi-
cate implicit verify's and explain exceptions to
accepted rules from this procedure.

12) On AIRS Sh. No. Leave this column blank. It
will be completed under paragraph 2.2.4.2

13) Repeat 1) through 12) for each behavioral element
for each task.

Develop Plant-Specific AIRD Forms

Working with designated plant personnel, review all AIRD
forms and modify them to accurately reflect the plant-
specific parameters, values, ranges, units, rates, or other
differences from the generic. Enter a brief, concise
explanation for all identified plant-specific differences.

Complete Action-Information Requirements Summary (AIRS) Forms

2.2.4.1 General. AIRS forms are used to collect together
all behavioral elements of a given type, independent
of what ERG, ERG steps, or task they may appear in
(i.e. this forms the basis for an instrument and con-
trol specification).



Behavioral element types that are the same are defined as
having the following characteristics:

1) Their verbs agree as to class, e.g., they are either
action verbs or information verbs (their verbs may be
different within verb class.).

2) Their system, component, and parameter are all the same.
3) A1l other distinguishing features may be different.

2.2.4.2 Transcribe Behavioral Elements onto AIRS Forms -
Begin transcribing the detailed information for the
first behavioral element from the AIRD form to the
AIRS from in the following manner:

1) Number the first sheet as one, and all subsequent
AIRS forms sequentially. From the first AIRD
sheet, enter onto the AIRS form in the INDIVIDUAL
DETAILS table all the available information con-
cerning the first behavioral element on the AIRD.
At this time, determine the requirements type
from the element verb (on the AIRD) and enter
that in the SORT BLOCK of the AIRS form. Also
transcribe (from the AIRD) the system, component,
and parameter onto the AIRS SORT BLOCK. Leave
the SUMMARY OF REQUIREMENTS BLOCK and VERIFICATION
SUMMARY BLOCK blank at this time. When you have
completed the first behavioral element, transcribe
the AIRS sheet number into the last column (On
IRS Sh. No.) of the AIRD form in line with that
task.

2) Searching sequentially through the AIRU stacks,
find the next behavioral element that is of the
same type as the element that you just completed.
It is the same type if it has the same require-
ments type (defined by the element verb class) and
the same system, component, and parameter. Enter
all available information for this element into
the INDIVIDUAL DETAILS table of the AIRS form.
Transcribe the AIRS sheet number into the last
column of that AIRD form in line with that task.

3) Repeat the previous step until you have searched
through all AIRD forms, then set that AIRS form
aside.

4) Obtain a blank AIRS form and number it as the next
sheet in the AIRS stack. Repeat steps 1) through
3) for the next type of task. When all tasks on
the AIRD forms have AIRS sheet numbers in the last
column of the table, transcribing the elements
onto the AIRS forms is complete. File all AIRD
forms.



2.2.5

2.2.6

5) Alternatively, a computer program may be utili-
zed to sort the AIRD information and provide a
printout of the resultant AIRS forms. In this
case, the ERG number, step number and informa-
tion provided by the Behavioral Elements would
be entered into a computer data base. The com-
puter would then sort the data entries using the
following priorities:

Ist Sort Requirements Type
2nd Sort System

3rd Sort Component

4th Sort Parameter

The SUMMARY OF REQUIREMENTS BLCCK and VERIFICA-
TION SUMMARY BLOCK will be completed later.

2.2.4.3 Summarize Behavioral Elements - For each AIRS form,
the human factors consultant (Originator) should
summarize the behavioral element column entries
for Value/Range, Units/Rate, Precision, anc Trending
Required. Enter these summaries in the appropriate
places in the AIRS SUMMARY OF REQUIREMENTS BLOCK.
Also, complete the Response Time entry with appro-
priate system or component response times, e.g. time
required for a valve to close. When all AIRS forms
have this block completed, this step is complete.
There should be no entries for the VEFIFICATION SUM-
MARY BLOCK on the AIRS form at this time.

Cross Check for Completeness

Upon completion of the AIRS forms, the inventory of parameters
to be observed and/or controlled will be compared to the
inventory of instrumentation and controls developed by West-
inghouse in its SRTA (System Review and Task Analysis) of the
basic version of the ERGs. This identified inventory differ-
ence will be cross compared at the task level, utilizing the
task interchangeability data supplied in the SRTA, to Revisicn
1 of the ERGs. As a result of this comparison, a supplemental
analyses will be performed for (1) each plant parameter not
already analyzed, (2) each type of task not already analyzed,
and (3) each parameter value not enveloped by values already
included in the analyses. These supplemental analyses will pe
performed utilizing the AIRD form fcr the ERGs not previously
analyzed. The results will then be transferred to the AIRS
forms.

Verify Results

Utilizing plant specific documentation, control room simu-
lator, etc., complete the VERIFICATION SUMMARY BLOCK on each
AIRS form by indicating the existing control room instrument
or control identification number for that instrument which




fulfills the action-information requirements listed. In

some cases, more than one instrument may be used to satisfy
a set of requirements (e.g. wide and narrow range pressure
indicators). Enter the control boara panel number to
indicate the location for that instrument. Check the “Pass"
column if existing instrumentation fulfills the action-
information requirements or the "Fail" column if it goes not.
In the case of "Fail", a Human Engineering Finding (HEF)
should be generated for future review by the DCRUR Review
Team.

A representative completing the verification should enter
his name as the Reviewer, and todays date.

The human factors consultant will review the results and
enter his name and todays date as the Originator. This is
done because it was also the human factors consultant to
summarize the behavioral elements (paragraph 2.2.4.3).




3.0

INPUT DOCUMENTATION

1)

2)
3)
4)
5)

6)

Westinghouse Owners Group Emergency Response Guidelines and Back-
ground Documentation, Revision 1.

SNUPPS Abbreviation List.
System Piping and Instrument Diagrams.
Final Safety Analysis Report.

Westinghouse Owners Group System Review and Task Analysis
Documentation

Other plant-specific documentation, as appropriate.
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APPENDIX B. VERB LIST



SYSTEM FUNCTION AND TASK ANAL YSIS

APPENDIX B
BEHAVIORAL ELEMENT VERB LIST

Verb Application Definition
Observe Info. Reqg. To asttend visually to t.he prw of or the

status of an object, indicatian, or event.

Read Info. Regq. Tc examine visually information which is
presented symbolically. ot
Monitor Info. Req. ' Yo visually keep track of un object,

indication, or event over time.

Scan Info. Reg. Yo ﬁuickly examine an information source to
obtain a general impression.

Detect Info. Reg. To be aware of the presence or absencc of a
visual stimulus.

Start Cont. Reaq. To manually ar verbally initiate a simple or
complex function, event, or activity.

Stop Cont. Reg. To manually or verbally terminate a simple
: or complex function, event, or activity,

Open Cont. Req. To manually or verbally initiate a aimple or
i : complex function, event, or activity which
uitimately results in s plant component or
plant components (e.g., valve, breaker,
gamper, etc.) to assume an open state,

Close Cont. Reg. To manually or verbally initiate & simple or
complex function, event, or sctivity which
ultimately results in a plant component or
plant components (e.g., valve, breaker,
damgper, etc.) to essume a closed state.

Adjust Cont. Reqg. To manuatly or verbally initiste a simple or
complex function, ‘event or activity whic-
ultimately results in @ plant component or
plant components, Br & plant conditior,
status, or dynamic to change state.

B-2



SYSTEM ABBREVIATIONS

APPENDIX C.
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SYSTEMm
NAMLE

MAIN STEAM SUFFLY SYSTEM.

MAIN TUREINE SYSTEM.

CONDENSATE SYSTEM.

FEEDWAIER SYSTEM.,

FEEDWATER HENIER EXTRACTION»DKAINS AND VENTS SYS.
CUNDENSATE DEmINERALLZER SYsTem,

AUXILIARY FEEDWATER SYSTEM.

DeEmINeRALIZED WATER STURAGE AND TRANSFER SYSTEM.
CONDENSATE STURAUE AND TRANSIER SYSTEM.
CUNDENSATE ANL FEEDWATER LHEMICAL ADDITIUN SYSTEM.
REALTOFR COULANT Si1Likn.

CHEMILCAL AnND VuLUmE CONTROL SYSTEM.

KEAL TUR MAREUF WATER SYSTEM.

SIEAM GENERATOR BLOWDOWN SYSTLCM.

BUKAIED REFULLING WATER SiOKRAGE SYSTEM.

SIEAM SEAL SruTEM.

MALIN TUREINE LUBE OIL SYSTEM.

LENERATUR HYUKOLEN AND CARBUN DIOXIDL SYSTCEM.
GENERATUR SEAL UIL SYLTOM.

SIATUR CUULING WATER SYSTEM.

LUBE OIL STORAGLL» TRANCFER AND PURIFICATION SYSTCH.
CONDENSER ALR REMOVAL SYSTEM.

MALIN TUREINE CONIROL OIL SYSTEM.

CIRUULATINU WATER SYSTLM.

SERVICE WATER SYSTEM.

CLOSED COOLINU WATEKR SYSTEM.

FUEL FOOL CuUOLINU ANL CLEAN-UF SYSTEM.
EOHENILAL SLRVILCE WATER SYSTEM.
LUMPONENT CUULINL WRIEK Sroitem,
RESIDUAL HEA| KEMUVAL SYSIEM.

HIGH FRESSURE CUOULANT INJELTIUN SYSIEM.
LUNTALNMENT SHRAY SYSTEM.

ALLUMULATOKR SAFETY INJELILUN SYSTEM.

AU LLIAKY SikAM GENLEATUK STYSTEM.

AUXLIL LARY SieAm SYSIkEM.

AUXLL1AKY JUKEINES.

AUXJLIAKY STEAM CHEMICAL ADDITIOMN SYSTLM.

FLANT HEATING SYSTEM.
CENTRAL CHILLED WATER SYSTEM.
ESW PUMF HUUSE BLDG HVAC,
TUREINE BUILDING HVAC.
MISCELLANEUUS BLDG HVAC.,
FUEL BULILDING HVAC.
RADWASTE BULILLLINL HVAC SYSTEM.
CONTROL BUILDING HVAC.
AUXILIAKY BUILDING HVAC.,
DIESEL CENERATOR BUILDING VENTILATLION.
CONTALNMENT LUULING.
CONITAINMENT INIEGKRAILD LEAN RATE TESTINGC SYSTEM.
LONTAINMEN] AIMUSFHERE CUNTRUL SYSikM.
LUNTAINMENT HYURUUEN CUNTKROL SYSTEM.
CUNTALNMEN] FUKUE.
GASEOUS RADWASTE SYSTEM.
LIGUID RALWASTE SYSTEM.
SULID RADWASTE SYSTEM.
DECONTAMINATION SYSTEM.
DRON R < -
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SECONDARY LIQUID WASTE SYSTEM.
EMERGENCY FUEL OIL SYSTEM.
LUMFKRESSED ALK SYSTEM.

FIRE PROTECTION SYSTEM.
DUMESTIC WATER SYSTLH.

FUEL STORACE,» FUEL HANDLING & REACTOR SERV.SYSTCH.

CRANESy» HOISTSy AND ELEVAIUKS.
SERVTCE GAS SYSTEM.

STANUEY DIESEL ENGINE SYSTEM,

BULN CHEMICAL STORAGE AND HANDLING CYSTCM.
SANITARY DRAINAGCE SYSTCM.

KROUF DRAINS SYSTEM,

CHEMICAL AND UETERGENT WASTE SYSTEM.
OILY WASTE SYSTLM.

FLUUR AND EQUILIFMENT DRKAINS SYSTCM.

MAIN LENERKATIUN SruTCHM.

EXCLIATIUN & YULIAGVE KLGULATLION SYSIEM.
STARTUF TRANSFORMCR SYSTEM.

LOWeR MEDIUM VULIALE SYSTCHM.

STHNLBY GENERATUIR SYSTEM.

LUAL SHEDDINL AND EMCRULNLY LUAL SEGQULNCING.

LUW YOLTALE (4uyuV) SroTllm.

12 -VULT L SYSTEM.,

INSIREUMENT AL FUWER SrSTemMm 120 V.
HIUHER MEOLUM VULTAGE SYSTEM=-12.UMV,
LOWER MEDLIUM VUOLIAGL (4. 10hV) STSTLM.
LUW VUOLTALE STYSienm.

«aQV BL Srsiem,

125 V C SruieEM.

INSTRUMLNT AL 'Uwilt SYSTEM,
UNINTERRUF I LELE AL 1'UWLIC Sroilm.
NUKMAL LIUHIING SYSTIM,

SIANUEBY LiuHilNu SToTEM.

EMERKUGENCY LIUHTLING S15T0LM.

TELEFHUNE SYLTLM,

FUPLLIC AUDRESS SYSTEmM.

GRUUNDING STYSTEM,.

FREELE FRUTECTION SYSTEM.
MLISLLLLANEUUS EQUIFMENT 9roTCM.
METEUROLOGICAL INSTRUMCNTATICN ST15i0M.
HALANCE OF FLANT COMPUTCR Sroiblm.
FLANT ANNUNCIATUR SYSIEM.

MALN LUNTRUL ULUARL SYSTEM.

FRUCESS LIWULL SAMFLING Sr3iCn.
MISCELLANCUUS LUNTRUL HANLCLS.

SAFETY ASSELUMENT SYSTEM AND RADIOACTIVITY RELE
EMERGENCY RESPONSE FACILITY INFORMATION SYSTEM.

ASE

[NFORMATION

BOF ENGINEERED SAFLTY FEATURCS ACTUATION SYSTLCM.
NS5SS ok AL TUATIUN AND KRLACTUR PRUILCTION Srolin.

REACTUR IMNSIKUMENTATLIUN ST iLM.
AREA FADLAILUN MUNLTURLING SioTLM,
EX=-LUKE NEUIRUN MUNLIUKING HYSTLM.
REALIUR CumnIkUL SYOSTEM.

SEISMIL INSIKUMENTAT LON SYSTEM.

NUCLEAR SAMFLING & FOST ALCIULNT SAMI'LING oY

FUWER BLOCK SELURLIY SYSTEM.

FRUCESS ANDL EFFLUENT KADIAILUN MUNITURING SYSTEM.

LUOSESFARTS MOUNLTURING SYSIEM.
IN-CURE NEUTRON MONLTORLING SYSTEM.

SYSTEM, |
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