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NTD-NRC-95-453'
DCP/NRC0383 ,

- Docket No.: STN-52-003 1

August 18,1995*

|
Document Control Desk i

!U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 ,

-t

ATTENTION: T. R. QUAY
. .

!
. SUBJECT: PROPOSED DRAFT / MARKUP OF SSAR SECTION 18.9.8 j

!

Dear Mr. Quay: |
!

Enclosure 1 is submitted as a proposed response to the following AP600 Draft Safety Evaluation {
Repon: (

Open Item Addressed By
r
F

18.9.3 1. - Section 18.9.8, top of page 18.9-53 ,

!

l8.9.3-2 Section 18.9.8.2, pages 18.9-53,54,56,57
!.

18.9.3-3 Section 18.9.8.2, pages 18.9-56,57 -|
:

18.9.3-4 Section 18.9.8.1, page 18.9-53 .

Section 18.9.8.3, pages 18.9-59,60 !

;

18.9.3-6 Section 18.9.8.3.4,'page 18.9-80 j

'

18.9.3-7 Section 18.9.8.3.4, page 18.9-80

I8.9.3-8 Section 18.9.8.4, page 18.9 81

-~l8.9.3-9 Section 18.9.8.1, page 18.9-53 ;

18.9.3-10 Section 18.9.8.3, page 18.9-59
-;
y
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If you have any questions, please contact Steve Kerch at (412) 374-5104 or Andrea Sterdis
at (412) 374-5292.

h .:~ f h A
Nicholas J. Liparuto, Manage
Nuclear Safety Regulatory and Licensing Activities

/nja

Enclosure 1: Proposed Draft / Markup of SSAR Section 18.9.8

cc: Jim Hongarra NRC llHFB
John O'llara Brookhaven National Laboratory
Brian A. McIntyre Westinghouse (w/o Enclosures)
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18. II: man Factors Engineering
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18.9.7.7.3 Dedicated Controis for Safe Shutdown Interface Design Specification
.

The dedicated controls for safe shutdown interface design specification is written after the
functional requirements and performance requirements for these controls are written.

i s.9.7.8 Controls Integration

!

| The controls integration testing follows the verification and validation methods outlined in
! Section 18.8.

18.9.7.9 Controls Software Specification

The controls software specification is written after the controls software requirements are
defined.

18.9.7.10 Controls liardware Specification

The controls hardware specification is written after the controls functional requirements and
performance requirements are defined.

18.9.7.11 Controls Verification
f
f The controls verification process is performed during the M-MIS design process as described |

I
in Section 18.8.

18.9.8 Design of Plant Procedures
|

Plant procedures are developed and used by the Cc,anhined License applicant's plant staff so
that stanup, routine, nonroutine, and emergency activ.' ties are conducted in a safe manner.
Activities affecting safety-related stmetures, systems, and components are performed by
following detailed and approved plant procedures. Re-generabmethodology for developing
plant-preeeduresgovided-in4his+ec4iork

De-major-procelures-that-are-to-be41evek+ ped-foree-AP600-inc4ude-the-followingi- j

- Nennal-Operating @rocalares
^ bnormaLOperating-Procalures=
.

- Emergeney-Operating-Procelures
a--Alarm-Resporve-Procalutes

Maintenance-Precelures.

The-operating-and-maintenanc+--procedures for die-AP(E design-impleirwat-11e
recommendationmf-Regulatory-Gukle-14A

Oraft o%amv4U809n R04 080795

August to,1995 18.9-52 { Westirigtiouse
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As stated in subsection' 13.5.3, the development of plant' procedures'is the responsibilityLof
. the Combined License applicant.fThe' Combined License. applicant referencing thel AP600
certilled design is responsible |for addressing plant procedures, including the following:

Normal operation*

Abnormal operation
~

*

Emergency operation*

Alarm response*

Maintenance*

Administrative*

A-general 4werview-ef-the-systenwif rocedures4 hat 4wleveloped ir, chewn4nFigure48AS-1,f

18.9.8.1 Computerized Plant Procedures

The following activities," described nr kferenced below, are beyond|the scope of design
certification

Development of the AP600 emergency operatingprocedure writeVs guide and the AP600*

cmergency operating procedures

Completefunctional and detailed design of the AP600|csmputerizedprocedure system*

Design review of the AP600| computerized procedure system*

Performance of thi human factors engineering [ verification'and validadoslinchidini*

emergency operating procedures

%e AP600 is designed to provide computer-based operating procedures for the presentation
of plant procedures to the operating staff. There is no paper backup of the plant procedures
in the AP600 control room.7 Design opdons are being explored to determine the operator's
course of action in the unlikely event of a. loss of the computer-based procedures. system;

Lay < lown areas are available in the control' room and outside the control room for paper
~

documents to be u-4 efficiently and effectively.-

The Combined License applicant is responsible for developing the administrative pro ~cedures
to~ ensure that thd. computer-based procedure database ~ is. available 'only to authorized
personnel.

18.9.8.42 Development of the Emergency Operating Procedures

The emergency operating procedures (EOPs) for the AP600 design define the actions required
of by-the plant operating staff during emergency conditions. The main purpose of the (EOP*)
emergency operating procedures is to provide guidance-operator procedures t+tle-operators
for the prevention or mitigation of the consequences of emergency ccmditions. These

o%arrev4M 809a.R04-080795 Draft

[ Westingh0!!S8 18.9-53 August 10,1995
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18. Human Factors Engineering
-,,

procedures include automatic actions that occur in the event of an emergency, operator actions
to help prevent or midgate the consequences of an emergency, and operator actions necessary
to stabilize the plant condition. Emergency operadng procedures EOP& provide a conservative
course of action for the operator and are flexible enough to accommodate variations.

De use of a comprehensive set of human-factored, symptom-based emergency [ operating
proceduresfEOPs-that encompass both optimal recovery and function restoration guidance
enhances human reliability and decreases adverse results for a broad range ofinitiating events
and subsequent multiple failures or operator errors. Rese emergency operating procedures
EOPs use me Westinghouse-Owners-Gmup (WOO) are developed from a set of emergency
response guidelines (ERGS}-as-their-basis. The emergency.;operatingiprocedureTEOP

'

development process for the AP600 is-also4s based on the same accepted and established
process used extensively by utilities with Westinghouse pressurized water reactors (PWRs).

For the AP600, the Westinghouse Owners Group generic ERGS areare mod'fied and adapted
to the specific plant configuration of the AP600 (Referende 233 AP600] Document.
No,'GW-GJR-100,L Rev. Of providesi theiAP600-specific? ERGS.) Plant-specific EOP6
emergency operating procedures are written using the criteria described below,:
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Subsectic- 18.9.81 1.2, providea the411gh-level-operator action strategie& initially developedr

for-the-AP(4XI-des:gn %e-high level Operator-actien-strategies are developed to identify
possible-operator--actions used te =At in determining-instrun'entati^- " d e'^-'rol-need+
Supporting-analysis-to-demonstrate $c effec 4ivenew-ef-thes,e-operator-astions-is-performed
in-a-manner-similar-4o-diat used for the-Westinghouse Owners-Group-ERG-supporting
analyses Rese action +-are-dien subject-49-modification er rearrangementr-in--order--to
incorporat e-the-resulte -of-the-analys= He A"MX)-spec 4fwERGS-oorrespond !c the-samer

type-of-guidelines-provided-in-4he4ow pressure ERGS. Once 1e supporting analyses are
completed-and-the-opsator-ac4 ion-strategies 4inalizedradditional-de*"" ' ~klede esulting-inr
APf4X)-specifwERGs:

Or3N n%samv4MR09a.R04-0A0795

August 10,1995 18,9 54 W W85tingt10llS6



_

18. Iluman Factors Engineering

i. ,n a v. i. . ,. .i. r.u n. _ _. __ o. . .. _. . u.. r.. , , . _ _ 1. . . . . o. _ _, . . ._ n. . _ r_ __ .. n. i . . .. . a. .. _ yq;gg.pg g
- . . . . . . . . . . . . . . . . . . , . . - . . . . . . . . . . . . . . . - . . ..

This+ubsec4ionestablishes4he-high level operator action +tretegies-for-emergency operations
for-the-AP600-design Since the "'estinghc=e Owners Group-ERGS-are the industry-
approved 4eference-for--Westinghouse <lesigned-pressurized water reac4ers, they =e med for
and-adapted 4o4he-AP600,

The-objec4ive-of-this4ection-is-to-compare the ERG-reference plant ',yste:n designs-upon
widch the ERO: =e basedr4o4he-AP60" systern designs 4e<letermine design diffeetaces with
respec4-to-emergency-operation-idgh-levekperator-acaionstrategies. ''he results-of-this
comparison-are =ed = the h=is for determining 4he-applicabitkyof4he-transient and accident
analyses h=ir of the ERGS-to-4he-AP600-and-preparathm-of-high-level-operator-ec4 ion
strategies 4or-the-AP400-bred en the-ERGen

s. e o_e. . ,. . ,. ., u. . .r ,.a..r . . n,.. ... _ n. . . r ._ c . _ . ._ r___ ,...... . . . . . . . . _ . . . . , , . .

Thehigh-leveloperator-ac4ionstrategies for-emergenewations-are.foundin4his-subtestkm
in-Tables 18.9.81 through-18.9.8 3'' Tah!= 18.9.8-1 through 18.9.8 13 cantain4he+ptimal
rec +very-strategies encompassing 4he4 allowing;

Diagnes!s (E 0, FEO.0)-

Peac4or4 rip 4esponse-(ES-04-ES-O-2rES-413)-

*--Le9 of reac4er-or-secondary-soolant-{E4)
*----Safety-injec4 ion 4ermination (ES 1 !)
-

Pest LOCA-cooldown-and-deivessurizatiorHES4-2)
*-Faulted-steam-generator-isolatioiHE-2)
- S t eam-generator-t ube-rupture-(54) ;
- Let af a!! ac power sources-(ECA 0 0)

LOCA autside-contaimnent-(EGA-1-4)*

- Uncontrolled-depressurization44all-steam-generators-(EGA-2-4),

Tehles-184&-144hrough-18.9.819 centainstrategies-eneempassing4he-fe!!cwing s!*-eritieal
safety 4unc4km*+

Sube4iticality-(F4).4)-

Core-Gooling-{I4h2)-

lieat-Sink-(F-03)-

Integrity-(F414)-

Centainment-(F-04)-

Inventory-(141.4)r-

Tables-l &.44-204hrough-184847-contain4unc4 ion 4estoration-st rategies-enc +mpassing-the
f*419 wing +

- Le af-suberiticality-(FR S.1, !" S.2)
Loss-of+ve-cooling-(FR C.1, R C.2, E C.3)-

o Warrev4\1809n.R04-080795 Draft
W Westingh0USe 18.9-55 August 10,1995
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Less of heat sink (E H 1, R H.2, FR H.3rFR41.4, B H.5)-

- Lc= cf v=r. ! %!egity (= P.1, B P.2)
- Lore of cortainment-lategrity (B Z.!, S Z.2, S Z.3) ;

- Lc= af-inventory (B ! 1, FR !.2, FR !3).

!newitical+afety-funetionsand4he-corresponding-function +estoration-strategi= =e provided
for-the-prevention-or-mitigation of emergensy-condithms-withcut me need for diagneci cf
spesifie-initiating-events:

18.?? ! Il ^.P" Sp c!Ec Fr.c.;;:ncy M= pen = C !&!'n=

ne--AP600-emergensy-respc=e guidelines =e developed = part of-the-M441S-design
proe=s, described 4n-Section 1 ?

The AP600 emergencyloperating;proceduresiEOPc fc!!cws meet the guidebnes of
NUREGs 0899 (Reference 12),0737 Supplement I (Reference 13), and 1358 (Reference 14).

De of-AP600 emergency' operating procedures EOP- i: are based on two primary elements.
De technical content, isis developed from the AP600 technica! guidelines ERGS, along with
additional sources of information such as design characteristics, transient and accident
analysis, engineering judgment; and operating experience.

We second,-the-presentat!cn of information-in-the The.;other element isLthatLthe emergencp
operating procedures EOPsrfollow the principles defined in the AP600 procedures-emergency
operating procedure writer's guide. The procedures-emergency operating' procedure | writer's
guide helps-to-provides confidence in consistent production of high-quality emergen6y;
operating proceduresEOPs In addition, the use of a procedures writer's guide is necessary
for the integration of human factors principles when converting technical guidelines into an
acceptable emergency operating procedure EOP-format.

Tec4mical-gmdelines-The AP600 ERGS repreent me cre"a| translation of engineering data
derived from operating experience and transient and accident analysis into information
presented in such a way that it can be used to write emergency; operating proceduresEOPs
The-AP604-4echnical-guideline (We AP600-ERG's)-will-be-deve!cped-using-the-eriteria
defined 4n-Sulweette- " 9 8 %

The procedures-emergency |; operating procedure 2 writer's guide contains the necessary
information and guidance for translating the AP600 ERGS into AP600 e.mergency operating
pmceduresEOPa. De use of a procedures writer's guide in writing AP600 emergency
operating procedures EOPs-provides confidence that the emergency [ operating procedures
EOPs-are usable, accurate, complete, readable, convenient to use; and acceptable to main
control room personnel.

Emergency operating circumstances invariably involve some degree of stress (psychological, ,

timew4oa@ ind/or degraded environmental conditions unique to that situation.';Sr-bollHhat
may-not-be-prese.-* "t cmer-typH4-procedure are-used.-Re AP600 praeedores

Dru[I shsarrev4M809n.R04 080795

August 10,1995 18,9 56 W W85tiligh0llS8
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emergencyfoperating;procedurefwriter's guide addresses the goals, requirements and
recommendations identified in the writer's guide section of NUREG-0899 (Reference 12).

Refemergency operating procedure writer's gulds/addressesLthe|additionalLtoolsI hatt
computer-based procedures are able to pmvide the operatorshe analysis of plant operating

~

procedures 'Is7explicidy. Incorporated into the' computer-based [ procedures system.' ; For
~

example, the writer's guide discusses:

Parameters that need to.be condnuously monitored (for example, the steam generator*

level) which are 'notLeovered by notes, cautions,;or foldout page items

~

Actions that may be initiated,'but need not be completed prior to leaving the step,"or*

may be completed at a later time

Prioritizing parallel information (for example, cautionsTnotes, foldout page items, and*

critical safety functions)

Number of attempts and time between attempts for parallelinformation items*

The process of translating the AP600 ERGS into action steps that make up the emergency
operating procedures EOP&is the responsibility of the procedure writer. The AP600 ERGS
identify the plant objectives to be met, the systems and subsystems required, the required level
of performance, the situations requiring operator action and the order in which the actions
must be carried out, it is the task of the procedure writer to extract the relevant information,
and to carry out additional function, task, or technical analysis required in order to provide
the emergency operating proceduresEOPs.

Operating experience and information contained in the precedures-cmcrgency ~ operating
procedure writer's guide isfused throughout this process so that the emergency operating
pmcedures EOP+are written in a form that optimizes operator performance. As the sequence
and relationships among action steps are developed, the technical guidelines are followed by
the emergency | operating procedure EOP-writers. His AP600 emergencyoperating procedure
EGPaievelopment process is iterative and usually begins at a system level and becomes more
specific at the subsystem and the component levels. It is during this iterative process that the
specific operator tasks are identified and written in the form of action steps.

The orientation of the AP600 emergency operating procedures EOPs-parallels that of the
AP600 ERGS and is function-oriented, with provisions for specific event-based actions (for
example, loss of coolant accident, steam generator tube rupture, secondary break). Function
oriented emergency operating procedures EOP+ provide the operator with guidance on how
to verify the adequacy of safety functions and on how to restore and maintain those functions
when they are degraded.

De analysis of functions and tasks used in the development of AP600 cmcrgency operating
procedures EGPs-is provided by the AP600 ERGS-and-the-Westinginuse 0"eners Group
(WOGHow-pressureERGs. His information provides the initial cut at identifying functions,

onesarrev4\1809n R04-080795 Drifft
[ W85tingh0USe 18.9-57 August 10,1995
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their associated hardware systems, the actions that are taken (by man and machine) and die
circumstances under which they are taken.

Once the necessary technical and operator task information is defined and the information
contained in the writer's guide is used the emerg6ncyfoperi. ting ~ procedures |are' produced.
This process selects approaches and sequences for presenting the operator actions while at the
same time addresses such concerns as content, organization, format and style of expression i

and presentation.

The AP600 cmcrgency ' perating procedures EOP "Je are[ subjected to a verification ando
validation (V&V) on the AP600 simulator. This process addresses-addresses'the following
objectives:

a. The emergency operating procedures EOPs-are technically correct. (They accurately |
reflect the AP600 ERGS.)

b. The emergency operating procedures EOP+are written correctly. (They accurately reflect
the AP600 writer's guide.)

c. The bmergency' operating procedures EOPeare usable. (They can be understood and
followed without confusion, delays, errors.)

d. There is a correspondence between the emergencyloperadng procedures EOPs-and the
main control room / plant hardware (controls, equipment, indications) that becomes a
reference for use both inside and outside of the main control room. Emergency
operating procedures EOP+use the same designation, use the same units of measurement,
and operate consistent with the plant hardware.

c. The language and level of information presented in the emerge'ncy. operating procedures
EOPr.-are compatible with the number, qualifications, training and experience of die
operating staff.

f. There is a high level of confidence diat the emergency' operating procedures EOPs-work.
(That is, the emergency operating procedures EOP4-guide the operator in mitigating
transients and accidents.)

Emergency' operating procedure EOP41iscrepancies found during the verification / validation
process are-are corrected and factored into the emergency operating procedures.EOPs-prior
to issuance.

Reference 24, WCAP-14401;providesia Programmatic 1 Level Descriptio~ntof the HFE
~

Verification and Validation,~which includes emergency | operating procedure;V&V.

The-final-+tep-in-de-AP600-EOP-implementaticn procesc ' eperator-training-During
trainingr-operators-are-eneouraged-4a-point out additional-resommendations-that-4arther

Drnfl a%sarrev4u809a KM80795
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improve-the EOPs. Va!!d commenteer<wesolved and-incorporated into the EOPs. Onc+thisr

fma! cep is complete, the AP@-EOPs-are-reviewed and approved-fw-implementation:

f ! ?.9.".1.? E=.;;= y Opere!!n;; P cred es
'

|

The-AP600 plant +pesifie4mergeney-Operatin@ocelures re deve!cped-fwpart444he-M-
MIS 41esign-processr41escribed-in-Sec4 ion 484-

!" 9 M.2 ^' rma! Opern!!n;; P credum.

Abnormal-operating-procclures (AOPs) spesify4he-operater actione necessry to restar&the
plant 4o+normaleperating-condition-following-a-plant-perturbation 3:e ahner=1 operating I

procedures 4or-the AP600 re developed-as-part-of-the414flSrdeseribed in Sec4km484r

!?.9 ' ? ''':- P= prs P ceedures.

Alarnwespons& procedures +pesify-the-operator-astions necessa~j to-respond-to-individual
plant-alarms--An-alarm-eccurs-es-a-resultw>f-some-variable-departing-fann-it!Hnorinal

,

operating hand. Sie-elarnwesponse-procedures <letail4he-ac4 ions 4hatanre43--"' - "'re4he I

affec4ed-+ariable44Huwmal-conditions-The-alarnwesponse-proeedures ne developed 4wpart
of4he41-MIS 41esign-procew described-in-Sec4km4&-82r

1

I489FA ' me! Opernt n;; P cerdures

Procedures =0 v/ritten-for-the-normal-operatiersf-the-AP600. B:ese normal-operating
procalures (NOPs) provkle-the-ac4 ions-to-be-taken-by-4he-operator-to--start up the planti
operate 4he-plant-et-p^ ver, shutalown4he-plantreperate-individual plant systems performr
surveillance-4esdag-and-remove-equipment-fronHnNVice-foF-mainteflance eCliVide'r----The
normal-operating-procedures-are41eveloped-es-part-of-the-M4flS-design-process, described .

in-Sec4 ion-184
'

!' o S.5 '!:d !:runce P crede =

Maintenanc+ procedures-(MPs}ere-written 4 hat-definshe-practices to be followedendec4 ions
to-be-taken4aanaintaincrepairrand-modify-plant-equipment T:e MPc re developed based
on4he-specifie-vendor-equipment +upplied-for-the-plant:

18.9.8.63 Functional _ Design of the Computerized Plant Procedures
;

1

IThe functional design of t!)e computer-based procedures system is| generated using a design
process which is a systems engineering approach wherein high-level requirements.for the
system are 'first defined. This_ is followed by successively more detailed requirements | |
Engineering expertise in plant procedures and man-machine interface design is a major input.
to the design process. ;7he design of the system is enhanced over time by a Design Review. j

and by discussions with plant operating personnel.
_

I

i

|

o%wrev4\1809n.R04 080795 Draft
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De ERGS and the emergency operating procedure; writer's guide identify the,contentjand
format. of the emergency _ operating procedurest The._ content and format described therein is

_

the basis for the type of information presented in the computer-based representation,of the
Emergency 10perating Procedures.

The'AP606 operating procedures are computer-based from the"pointLof vic(bf presentation
to the operating staff?There is no paper backup of the plant procedures in the AP600 control
room.L Design options'are being explored to| determine the' operator's course of faction |in.the
unlikely event of a loss 6f the computer-based procedures: system,

The computer-based presentation of the procedures encompasses the format of the procedures
^

identified in the writer's guide (s),'and in relevant instances makes' explicit itemsf such as, for
example, direct monitoring of parameters which need to.be continuously monitored'during
procedure execution.

18.9.8.63.1 Computerized Procedures Introduction /Hackground

Active human response in mort complex situations is guided by a mix of an individual's
experience, the training that the individual has received, and procedures, that is, formalized
guidelines developed, usually by others,in anticipation of that or a similar situation. To the
extent that the human's respome is directed by applying knowledge obtained through formal
training and derived from the individual's own experience, the individual's responses are
knowledge based. To the extent that the individual's response consciously follows an
established set of procedures, supported by training in applying and using those procedures,
the individual's response is rule based.

The relative proportions of knowledge-based response and rule-based response that result in
whatever action is taken varies from one situation to the next and from individual to
individual.

Normal and emergency plant procedures are developed well in advance of their applications l

by experienced specialists. He procedures not only guide the user along a recommended |
course of action but also aid the detection of anomalous conditions and recommend changes )
in the normal course of action in dealing with these anomatics.

Steps frequently appear in an "lF-THEN-ELSE" format. If a given set of conditions exists 1

(including, usually, completion of prior procedure steps) as indicated by evaluation of the i
appropriate plant sensor responses, the operator executes the next recommended action. If the |

required conditions do not exist or cannot be verified, the operator executes a specified
alternative action. He functions involved in generating rule-based responses consist of the ;

following:

Collecting specified data*

Processing that data through a prespecified train oflogic*

Recognizing the action recommended by the course taken.

Executing that action:*
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De functions involved in generating responses are as amenable to computer application as
to human application. Indeed, rule-based responses (but not necessarily execution of the
resultant recommended actions) generated by a programmed computer may actually be
preferable to responses generated by a human operator for three reasons.

First, the likelihood of error in computer-generated responses is significantly smaller than that
in human generated responses, provided the basic procedures are well formulated, especially
in the "ELSE" aspects.

Second, the human confronted with the situation can be freed from the non-cognitive
component of the response-generating activity. The individual can concentrate on applying
his knowledge to comprehending the situation, detecting anomalous conditions and
determining appropriate courses of action.

Third, the computer can provide a much-desired, independent verification of the course of
action chosen by the human operator before executing action steps.

This symbiosis of man and machine by transferring to the computer the rule-based functions
at which it excels is the goal of the computerized procedures system.

18.9.8.63.2 Mission of Computerized Procedures

The mission of the computerized procedures system is to assist power plant operators in
monitoring and controlling the execution of plant procedures.S Re AP600LComputerized
Procedures System Functional; Requirements 'and Desigh Basis, provides high-level design
requirements, performance requirements, and functional requirements for.'the com'puterized
procedures system [WCAP-14388 (Reference 22)].

!? a.F r.? Ce n;n te-!::d P- eed = N!;;n M=!r

The-design 4> asis-of-the-computerized-procedures +ystem-ist

To-guide-the-user-+tep-by-step-duuugh4he-procedures by-monitoring 4he-appropriate*

plant 4ata-and-by4dentifying-4he-recommended-course-of-action

T+ provide-the-necewary-parallet-information-tha' ""- 'he-user to =ser other-plant-

conditionuhat-may-require-ettention, and taat-are embodied in notes, cautions, fc!dout j
page4 tem &@+emergencyoperatingtrecedures-EOPs)end-the4ritical+afety-functions j

(for-EOPs): i

!?"''* Cen:puter ::d P needn= Perfern:nner P.equirerent:

Tidilowing-requirementalefine-the-performance-of-the-computerived-procedures +ystenn

The+ystem-gualeuhe-uwr-in4harge-of-implementing-de+perational+trategy-4hrough'

the-relevant-procedures-step-by+tep-
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2 DO Syb!0HHnonitors-on-line-dle-{4aillfara!20!0r V du0S and conipenent states available
in-the plant-computer ;^ an tetrov!de the user "i1 We status of each procedre steth

3-4hesystem-provide: We user veith 6e procedurally rece- =ded action in ic ev= Sat
die-eKpec4ed-respense is not obtained in a given precedure step.

The-system-support We =er-in-understanding me stat = cf be carrent procedure stepA

l>y-fontinuously-dwplaying-the-high leve! :: :ement for Wat step.

5 The cystem-support &4he-user-inunderstanding r/hy-a-given-precedure step is l': a certain i

condition-by-displaying-the-status-of-the relev=t p!= parameters er cernponents er
bollh

6---4he-system-provides feedback 'o thtaiser-en me results-of-his actic r by periodica!!y
re-executing-the !cgic cf de current-procedure step =d cubsequently upda!!ng de
informattofwlisplayed,

'' He system previde: We capability-for4he-user-to4ransition4eethes>perating precedures
aweguired-an i4o-automatically select =d display-the =v procedure vehen requested:
This-inc4ude&4he-eapability-for-the-u- '^ ~~%mly accez =y precedure,

8-4he system-provides me user vith a continuously 41isplayed, en !!nc cum cry of the
status-of-the--eritical-safety-fune4 ions-(for-emergeney--eperating procedures), when
required

9-4he+ystemtrovides feedbac4;-to-the-user 4f a Caution, Precaution, bimitalien, Note, or
Foldcut Page-item-(for-EOP's)-requires-attention-by-perialicelly-monitoring-4he,3v.s
of-4h- ~'-""-* " ms-atni-dwplaying-such-informatieth

.

40--The-systein-provkfes de user svith-prempts-4 hat ze easy to understand-and i
straightforward--te =e, censisten+ svith te p!=: man-mashine-interface design '

phik> sophy, |

|

44--4he-systerl)-gefierates-a-Ollr00c!cg! cal-resord-of--the-eMec-utic" cf th0 cperadng )
procedures ineluding-parameter-arukomponent-states =d actions takerb |c

.

IMle-systelR-includes-une-Gapability-to-produce-aHX)mputer-listing-Verifying-that-4he |
procedure-logic-enewied-accurately-reproduees-thgaper-procedures. T'i function-is i
off4iner i

l
1

Mie-system 40 eludes 4he-cep&bility4osecess-a-{preVi(Misly-deftfied}-graphiE64isplay-4 hat
appears-en-G+eparate-Vide (Hlisplay4initr-This-providOS for-4he-integradon--VrillHnain
centrol-roonslisplays, '

44-The-systern4neludes4hesapability to read an external-data-file to enhance me =e of the
system-for-trainingturposes---The-structure-of-thi&+*ternal4ata-411+4s-specified:

|
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45 30 system inehn'~ "- ~pability40-modify-or-edit-4he-proced 8- - '' raightforward I

mannerr-This-is-accomplished by using-a-relational-data base managernen: system

46-The+yr.tein-provi les-for4he-seeurity-of4he-procedural 41ata base sc that4mly-euthorized
personnel-mako-changesr

47-The system !: redundant-so-as4o-provide-for-a-backup 4f-ene-of-the user stations-fails:

4S9.86.5 Cemynteri=d P credare Fune!!:: ! Requ!==ents

!? ??M.f.' Centra! Sys!:r Requ!==ents

A. er'n;; the Cemynter:=d Preceder= Syster

Overview: 'Dw--user acce=es thenemputerized-precedure: system-manually. De
computerized-procedures-systein-also-has-an-mitornade-initiation capability. He manual
ace s-is-used in+ases-where4he-user-centrols4heinitiation44the+ystem-whenrfor-example,
a-reastor-triprsafety-injec4 ion-or-station-blaskeu: occurs or vehen a particular-procedure-is
invoked --De-automatisanode-of-acce= h used4n c=es "chere4he+omputerized-procedures'

system-ean-itself-treek-the-occurrence of one (or-more)4+f-tlw4hese-eveats:

Functional-Requ',rements: He =er axesser,-4le-computerized precedures systeaHnanually
via-an-interface--He =er opens 4heannputerizedprocedurewystem icen, er equivalent, and
either-a41efault-procedure !: selec4ed by the systenair-the-user-selec4s-a-procedure-from-a
menur

The<emputerizedprocedurewystem-is-capableef-being4riggered4 initiated)-automatieally-in
safety-injec4 ion or-station-blaskeut-Potential-entryrespc=e :c, events +uch-as-a-reac4or4ripr r

c4wxlithms-into-the-operating-procedures are men!tered at in:ervals of no nere-than-five
secomis----The system--is-triggered-widiin tvc seconds of any of thess-securrence,,
independently 4*f-whether4he-computerized-procalures-display-is-aetivatedr

Upon-initiatkm the-computerized-preeedure%ystensibtai= the previc= cne hour-of-datar

from-the-historical-retrieval-system-4rNhe-plant-emputer system He computerized
procedures 4ystenatses4he4storical-retrieval-system-for4 rending-er-rate 4+f-ehangestata:

.Th o. .u. A. - .!1.,.Af t:s.y
.

- .

Overviev': Data-4+-available-ciHhe-GRT-display-4o-support-progression-4hrough-the
procedures !n ca=: vclete-plant-data-are-not-evailable-to-the-computerized-procedures
systemethe-system-identifie+-whielulata are not available--The--user-provides-de amtver :o
de-relovant-procedural question (Data 4iere k the stat <w4the-procedure-substep er cie;>rfor
example pressure-greater 4han-44)0-psiarreaetor-trip-verHiedcr-pmnp-m-running:)r

Func4ional-Requirements %e-data-for-procedure-steps -substeps,-and subsubsteps-arer
available-on-4he-computerized-procedures 4lisplay-This-includes-information-contained-in
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_

cur +es ettachments, =d tables, = a;yropriater--Thisalso4nc4edes4 rending 4aformation-Datar

computed-from-steam-4 ables =d after-references is !so inc4uded. Siis data is updated-at
intervah of no more $= two seconds

The41ata4or-precautiorw ceutions, notes, limitations and-foldout-page4 tem &(for EOP'd arer r

available on me computerized-procedures display. Dese4tems-are+heeked at htervah of no
more-than-five-second,-Once-e-violation-haseecured, de data-for Se violation s updated
al-interval +ef ne more than-two-seconds

The-data-for-centinuc=!y centrolled-parameters-and-initiated-actions-ts-available-en-the
computerire4 procedure & display. %=0 datarence-active arechecked at interv^ ^r-^ -^rer

than41ve seconde

A-special-alert-indicater or-equivalentrisevailable en We computerized-precedures41isplayrr

This-indicator-iw-visual +ue494he-user-that+precautionrceution fsterlimitation-or-foldoutr

page44em49-violatedclhat-arritical-safety-function (for EOP's) state h= ch=ged =d requires
attention er-that-a-sontinueusly controlled-parameter has moved cut of its-allowable-rangerr

The-eritical-safety 4 unctions-(for-EOP4)-summary-status 49-available en de computerited |
procedure &displayr-Theeriticaleafety-funetione ars-updated at4ntervals of no more $= 'ive jr

seconde

lhe-computerized-procedures-system-identifies-whic4alata4re-unavailable bec=se nf either
eBAD21ata41uality-or-unavailability-in4he41ata base De user prmJdes te ==er-to-the| 4

relevant-procedural-questiert

Re-cemputerized-procedurewystennlisplay-is-updated-willa;urrent-plant-data-at-intervals
of-mHnore-than4Wo4econd& \,

| |
|
'

The41ata4 hat 4hesomputerlied-procelures-system-usesere-opdated -id current p!=t datast
intervals 44-no4nore-than-two seconds

1 ,

| Ansett ^'llacritiealeafety-funedonstatustrees (for SOP 4)4s-available-for-display I

, asput444he-computerived-procalures system: |
|

A411 splay 4ndicating4he-possible4ransitionr4 rom 4hecurrent-procedure-isevailable-as-part-of |
the-computerized-procedures-systenh ;

i The-computerized-procedures-system-has-the-capability-to-display-relevant precedure-entry ,

| coalitions I

De-computerlied procedures-systern-has-the-capability-to-access a (previc=!y defined)
graphies4tisplayrwhish-eppearwen+ separate " ideo 41isplay-unitr-41ds-graphies4nformation
eom1 ements4he-textual-procedural-information-presented-by-the-temputerived-procedures4'

| system:

I
|

i

|
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-

A-display-indicating-which-prwedures =e active-during me current tra= lent ar-operation is
available-es-parH+f-the-computerized-procedures r.ystem (n.i; E ca!!ed the-procedure read
mapd

i_u .- c__ . . .a.. ..

Overviewr 'The-user-has-control-eveHhe computerizedprocedures system He sy'; tem does
not-advance 49-the-next-substep-cr step, it does not respond 40-preceution, caution, note,
limitationer4oldout-page-violation, nor doe'; it4ransition to a nev> step or procedure-without
the user''; concurrence. User-commands re of me fc=, " continue-to+tep-x "- "tr-m- "r

procalure y," " display RNO column;"-(RNO-response not chtained) "for"/ardA!'bac4warde
" execute step," =d "go to step +!'-

Functional-Requirement: He =er hr complete centrol ever the--operation ef me
computerized-precedures systen

The-computerized-pscedures system advances-to-the-next substep or step, respond to a
precaution, caution, note limitation or-fokkmt-page "iclatic:bor4ransition-to-a-cev> step orr r

proceduremnly-with4hefensurrenee-of--tha-user-

The-user uses a " continue 40-nextwep-x"-sommand, or equivalentr4o-inform be computerized
procedures-systenHhat4he-user-wishes to continue te me next relev=t part of $e pnwalure,

The-uset-uses a "tr=sitica to precedure y" command, or equivalent,-to-infwm-the
computerized-procalures-system that-the user /ishes-to-transition-40-the-next-appropriate
procedure,-as-indicated 4y-the-systen

The-user-u- "^ play-RNO-solumn"-ccmmandrer-equivalentr49-inform me ecmputerized
pmsedures-systenHhat he v bhes49-view 4he "-respons0 Oct chtained" column of $0 Operating
procedureA+ user-is-informing 4he-system-at4his-poinHhat-heeither does not believe4 hat
the-expeeled-ac4 ion-has-truly-been-completed-or 4 hat-he v' iter. !^ viev' the "-respe=0 etr
obtained" colunuu44he-procedures-for-information-purposes--

The =er =er, a " forward"--commandrer-equivalentrao-in form-the-computerized-procalures
system 4 hat-he-wishes 49-view-upcoming-procature stepr He system, by e nechanism-such
awrollingr llows4he =er te view 4 hose-stepea n

The =er ces a " backward 4emmandr r-equivalentr49-inform me computerizedprocelureso
system 4haHhe =er veishe+4Heviewyeviouspreewiure-steps--The system, by a mechanism
suc4HW+0rollingr llows4herser-tofeview4hese ';tep: ":e computerized-procedures +ystema

has4he-eapability-to-returrHo4he+riginal-proeedure ciep, or !c continue-env/ard from the
poinHo-whielHhe-user-retumededepending-upon4he-wishes-of-the-user-

The-user =es = " execute-step"--cenunand;-or-equivalentr-to-4eform ic computerized
procedures-systenHhaHhe mer v>ishes40-execute +particular-procedure-step-
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The user uses a "go to step z" c+mmandrer-equivalent,:0 inform me computerizedprocalures
systenHhat-the user wishe :c go to me recommended prwedure-step

The us-r uses a "yes" command, er equivalentrto4nform4heownputerized procedures system
that4ie-agrees-willHhe-query-presented-by-the sy ?.em

11+ user-uses-e--w"-sunmandror-equivalentr49-inform me computerired-procedurewystem
that41e41oes-not-ayee-willHhe-query-presented by be system

User-prompts-are-processed by the-sunputerized-procedures +ystem4n no more Wan two
seconi Si ' Se time-from-initic' user respen e to me appearance of a new display,
Indication-4 hat his requer? i acknewledged, presentation-of-background-information,-and
presentation-of-4hc- complete-display !" generally censisten: "zidi-4he--plant-computer
man-machine 4aterface-design.--Iloweverr4hese4equir^-'--'e "-^ ^xamined-enen-individual
basis-in-ceses-where be intended-use-of-the-ownputerized-procedures system dominates
specifis4iming-goals

Nuv!;; !!^- T! et;;h the Precedure

Overviewi--%e-annputerized-procedures system a!& de user in navigating-through-the
procedures-The-system-keepv4 rack-of-what-proeedures have been-staned-and<cmple:ed and
is able |a-retrace 4t+ path back through de procedures = We need arise.

Func4ional-Requiremen r Se computerized-procedur= system ali the-user-in-navigating
through4he-preeedna

The-computerized-procalutes-system-keeps 4 rack-of-the step by step progressica thr> ugh 4he
,

eurrent-procalurer

Theonnputerizedprocedurewystenkeeprarac4s+f4he4ransiticns *o variousprocedures4nade
during4he-course +f-the4ransient-recovery:

Theeomputeri7edproeedurewystem4tas4he-capability 40-guide 41euser4mth forwrd4hrough
the-procedures-and-backward-through4he-precalures-as-distated-by4he-use-of the+perating
procalure++r-by4he-userls-c4toicer

Embedded 4n4hese-ruleure-41+prioritiesessoc4ated-with4he-entical-safety-funetions, no:=,
cautions foldoutpageitems eontinuously-centrolledparerneters andinitiatedaction+--Theser r r

are41andledfhat-is displayed)4o4he+rder-tequired by be particelar-preceduresr

For-examplerfor-Emergency Operating Procedures 4he-order-c+uld be me-folk >wingtr

a----R ED-critical-safet y-fu nc4 ion
ORANGE-ofitieal-safety-func4 ion-

Foklout42 age 4 tem-

- Ceution-violation

Ord c:Wnev4V B09n RD4-080795
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re-

a---Gmtinuously-centrolled-parameter-outa+f-range
Initiatedwtion "ct completed-

- YELLOW-eitical-safety-funsten
- ?Nte-violation-

W4thirFgroups except-for-the+ritien! safety functions ther<Fis-no-inherentfriority struc4ure,r r

The-display 4 elated to one of4he-preceding-iterns does not-appear-until-the ==r completes-a
substep+r-step-

n. _. _. . n. . .. u . . .. x- .g

Overview-lhe computerized-precedures-system-informs-the user if the data used-by-the
systenF4s-unreliable-The-data-quality conventions =e exactly ther.e that-are-used-in-other
parts +f-4he comput= system-Upon4he-indication of the "B AD" data, the u=r provides-the
anwver-to4he-relevant-procedural questic:h

Funetional-Requirementre--The-computerized-procedur= system identifies-widc4+-data-are
unreliable-for-the4elevant-procedura! imue.

The-data-quality conventions-used-in-the-computerized-procedures system are identical to I
timstrused-in-other-partsef4he-computer system- I

1
:

The-user-provides the answer-tathe4elevant procedural-questierFupon4ndication of bad data.
The-user <iesidea-whether to continue 4o4he-next-steper-tMaitiate-the-ac4k+n-specified-in4he
response-not-obtained-part-of-4he-procedure:

r. -, : ,.. a. . c_......,......:.a.o._.._.a.._c.,...... . . . , . . . . . . . . . _ -.._ _ .. . ,

1

Overviewr-Tieremputerized-procedures +ystensh= the capability to be tested to-verify-that
the-computerized-version of the-procedures =curately-replieetes-the !cgic of the veritten

.

version-Tids-testing is = autanated-as-practicable-49-minimiee both time-and persenne! I

requirernents ~!he result-ef-the-testing is a printed-output-that-permits-checking cf the
c+mputerized-procedur= system

Func4ional-Requirementr+-Tiecomputerizedproceduressystem-h= the capability 4o-be4ested
periodically 4o-verify 4 hat 4hosunputerized-versionef4he-procedures-accurately 4eplicates4he
logie-of-the-original-written-version:

Theculput-ef4he4esting-process i'; in an e=y to-read-forinat-so-that-e-person-familiar-with
the-procedures 4nay-compare 4his-outpuuvith4htFpaper-verden of tie-procedure in order to
verify-4he-accuracy-of4he-computerized-procedures-systenh

Der nin!!--

OverVieWi----The-c+mputerized-procedures-systern-has-tle-capability-to-record-the user's
progression-through-4he-procedurest-including-41e-information seen en the-display and
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response &4941Ns4nferinadoft--Ildwecording-i&evailable-ift-bob CRT display-form =d hard-
sopy-formr

Funethmal-Requirements: S.e computerized-procedures system has4he capability to record
for-later =e me =er's progression 4hrough4he-procedures-T4dwesording is available in 50$
CRT display form and har<kopy4orm,

The-kmg4erm-of-the recordingrtriggered-uprm-the =er's respe=e, include': Se cuaent
procedure-titlerthe-surrent-high4 eve! '::atement of We cie;b-the-surrent substep, Se data !

associated-with de current-substeprany-proeedurally-recommended action 4he-previc= twor

high4evel+1ep-statementsrde-upeoming4we '::eps, me centents of me specic' !c:t-indicator |
window if-enyrde4ime a: which4he =er responded 4o-e-prompt, We status of $e criticalr

,

safety-func4ionsrif-applicable thestatusef-eny-presautioibeaution, note, limitation, or fckleut |L r

| page-violationsrif-anyrand4he =cr* respanser

As-a-part44he4ong4orm+f-thwecordingrtheoritical+afety4unedon+tatu&4rees-(for EOP'c) .
are-printedepon4 heir 4nitial activation Subsequent to thisrif-e<41angeeesurs4n4ie4erminus i

'

of-any-tree thea4haHree-iwecorded = we!1rr

Pop-upwimk+w&that me celected by the-user 4 rem We computerized procedures systenularing
,

the-use44he system re-inc4uded-as-e-part of te !cng fe~n of me recording. S:e !nng form
'

of4he-recording 4s4ermatted te !cek !!ke4he CRT display fro-' whic4t-!: v= derived- |

The+hort4orm of de recordingrtriggeredepon4he user'Hespe=e, inc4udes only me current
procedure-title 4he-surrent-4dgh4evel-statemen: cf me cicp, We tine-et-which-the-userr
responded to a promptrthe-status-of-4he-critical-safety 4unc4 ions if-applicablerthe-status-ofr
any-presautionreaution, note, limitation er-feldon: page violatic=, if =y, =d de =er'se

response-Tle-short-version +f4he-reeording P fennatted-ase-simple !!st, :c facilitate-quick
review 4*y members +f-theeperating-staffe

The-procedure-entry conditions 4hsplay49-printed-eaelHine-a-prmedure-is-=tered, =d it4s
a-part-of41e4eng-version-of4he-reecrdingr !

,

I

.c. ., _ .. n_. A o ,, . ,,, ,

.. .. . . ,

Overview E:0 computerized-procedures System 41as4hefapability4er-redundancy to provide
a-baekup4ruhe-event of4ailure-of-ene-of-de-user-stationse-

FunC4ional-Requiremonts- The-computerized-preeedores system has--the-capability-for
redundaney4o-provide-a-backup-in4ha-event-of4ailure of one of4he =er n:ations,

i f-a-pri mary-workstation-er-GRT-failsethe-user-mo ve Y a backup-station-to-execute 4he
c+mputerized-procedure: ':ystem T:e =er =es a menu-ep!cn acce= proceduresc re
equivalestrtupecify4he-procedure-to4*e-disp!ayed-and be st=ing c ep-cumber. T:e user
is-enceuraged to stri at step ! so4 hat-the-presautic=, note':, cautions and4 imitations-andr

j ether-informathm-arMeinitiated as active-data to be monitored-by4he-systemt
;

I

l.
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n-

huwer-cafH604hefrin! 10g. menu Opti0n 0 re4rieve4he4og-from41+historicalaterageend
retrieval-system -and-reviev' me historical-information-contained-therein. His helps-tor

providesonfidenee4 hat 4nformation4ost-in4hefailure of de primary-workstation is recovered:

18 9?.5.5.2 F-try Cend!!' = 9e:; !rements

D'sp!ny d A--^!n!!- ef E.-trj Cend!!'^ns

Over"iew. De-computerized-procedures-system-has We capability 0 display any entry
conditions-that-it-has-used as be ha9 for selecting Se carrent-procedure-These-entry
condithms-are-(4early-klentified,

; F4 motional-Requirements;-71stemputerized-proeedures system has4he+apabilify40-display

,
any-entry-amditions4 hat-it-basased-as-the-basis 4+r-selecting 4he-eurrent-proeedurer

|

The-entry-conditions 4 hat-are-dwplaye44ncludes-the-procedure-titlerprocwiure-purF+seraad
the-symptoms-and-entry-conditions-in-the-format-given4n-the-interface 41esign4equirements
(see-Subsection 18.9.S.64

If " BAD"-data-is-encountered-upm-evaluation-of--entry-conditic=, the-computerized
proeedures-system +valuates4he+ntry-amditions and4he-system-icen er-equivalentrehangesr r

color-or-not-escording-to-the-results-of-the- ei alusion Re entry conditions-display-is
examined 4o41etermine-what-data is " BAD",

-18.9? 5.5.? P credare Step !""- u!'^- Re:;;!rements

D'sp'ay ..nd A---!:!!" " Se:;ueM'n' P credere hfer nt'--

Overview--The-computerized-procedurewystem-h= Se capability 4941isplay We currently
ac4ive-procedure 4itlerthe411gh-level-statement of me curren' step, me states of the-parameters
or-componentwelevant4o4he-steprand4he-actionweguiredria-respe=e to4he-surrent-status
of-the-step

Inmidition the-system 4=s We capability 4mlisplay-pastprocedure s: cps, = well-as-upcemingr

proceduse-steps, te give-4he-user-4he-centext-of-where-the =er : in the-procedurer
information-contained-in-curvesrattac4miente and4ahles-areelso-available-4o4he =er en ther

system <lisplay. If a prosedure-stelweguires-4 rending-information, me system a!= h= tim
capability 4o-provide-such-information

Deinformation-related4o4he-sequential-progression 4hrough41+ procedure 4s-available494he
user,

Functional-Requirements--De-ccmputerized rocedures-system-hastimepability4o41isplayt
the4itteef-the-currently-w4ive-precalore--In+ituation94vhere4ransithms4o-other-procedures
are-requiredethe-new-procedure 4itle-4Hli5 played-upon+electionz

o:Wanev4\l 809n.R04-080795 DTR[t
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use -

Th0 coniputeriQoce(lureHystein-has4he-eapability-to-dis)Nay 0 high level statenient of
the-currently-ac41ve-precedure steprindieeting me status-ofthe-step-

Thewnnputerire4 procedures +ystem41as41ecapability4941isplay4he+tatusef any parameters
or-componentwe!evant to-the-surrently-estive-procedure-step er substep.

The-computerire4 procedures system h= 3+eapability to display 4he< lata +ontainedin-curves,
attaelunsusr-or4aN-" 'h"' :" "''" "' khrrsuly-setive-pmeedure4,tep.

Tiecomputerizedprocedures system hasthe-capability to display eny-ac4ic= ma arefequired
related494he-surrently-cetive-pmeedure-step-

T1+eomputerire4procedur= system h= the-capability 49-display 4he-status nf me previn=!y
completed-procedure-steps-

The-computerlied-procedmes-systemams4he-capability to disp!ay me upcoming-frecedure
steps-within-the-surrently-ac4ive precedure-

!*??.6.5.d Pern'!e! Ynfc .at!-- Requ!re==tc

n! .I. _n .,, . . .- ,A. n. s. .u s.f u nr. D. .u. m.I. t.al. furn .mefm
uJ

.y ,
. , .. . . . , ,

OverViety T10 Computeri7edpfoc0dur0s syst0m hac $0 Capability !O display 4he-infern18 tion
that-is-monitored 4n-parallel-with-the-sequential-execution-of-the-procedure. Ti: ineludes
notee preeautions eautions limitations andfoldcut page ite= and me critical +afety-func4 ionr r r r

status-4 rees-(for-EOP444his-elso4nekides-parameter-endrempone nt-state-change &4 hat 4mve
been-initiated-but-cot-ceinpleted-upon-exiting me currently-active-procedure step, = tve!! =
continuously <entrolle4 parameters-4 hat-areanonitored-for-amre man a r:ngle precedure step;
sush-as-steam-generater level

Functional-Requirernent~ Sie compute &ed precedures system h= me capability 40-display
information+ elated 4e-notes preceutions ceutions limitations, --d "d^"t-page4tems.-Thisr r r

includes 4xith4he41isplay-of-tiecurrently-activt-items-and4he-dsplay of vic!aliene ofitems

The+omputerire4 procedures-system-has4he-eapability4einfornshe-user-ofthe-violationef
any-note -preceution -eaution -limitationr-or-foldout-page-4 tem-through me special-alertr r r

indicat<m

'Ihe-computerized-procedures-system-h= me capability in intermpt-4he P.cv. through-the
sequenee+f4he-surrently-ac4ive-procedure 4o41isplay-information-related4o-eaterpreeaution,
cautionr-limitatimir-or-feldout-page-viciations-initiated-ac4 ions,--centinuously controlledr

parameters-and4hecritical-safety-funetion+-(for EOP's). This-mterruption enly occurs-at-a l

convenient-point in me sequence, ruc41-as-at4he end cf a substepor-steprans-not4o-confuse i.
the-userAhe4aterruptien c!sa !s acannplishe4withouterasing-surrentprocedureinformatim-

OrRfl oNurrev4\1800n.R04-080795 i
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18. Human Factors Engineering
n-

Re-emputerize4precedurewystem41as4he-capabilitNo-display 4he-eritisal-safety 4unc4 ion
status trees (for-EOP2 ),-bom h =mmary-form-and-in-their-complete for'n He disp!ay of6

dthe-critica! =fe:y function-status-trees-in-ehher-form is completely cen sten: v'im the
prioritizing ru!= =sosiated-willFtheir-use-

%emmputerizedprocedures-system 41a&4he capability 4o-inform 4he-user of a change in c: ate
of4he<ritica! mfe:y functions-(for-EOP'c) Wat re=!!: in a mere severe challenge to me p!an:
This-i+eecomplished41irectly-through4he4hsplay nf me critic 41-safety 4enetion-summary-and
also4hrough4he-use-of4he-special a'er: indicator,

if-arempleted procedure +tep (or =bstep) c a-note, precau !cn, cau!!cn, limitation, er fc!dout
page-item inve!ves a parameter 4 hat-from me pointenwardehouldbe-continuc=!y centrolled,
the-computerizedprocedures system h= de capability 494nonitor4hatparameter. The syr. em
alerts the u'.er ./ith-an-appropriate mes=ge ar-sue-if-the-parameter-exceci its allowable
range--This-oesurs brough the =e of the-spesial-alert-indiestor,

i

|

If-arvestien-is-initiated 4n4he-surrently-ac4ive-procedure c ep, er a note, precaution ceution,r

limitation er-fokleut-page-item but-not<empletedrthe-computerized-prosedures cyctem h=r r
the-capability-to-monitor-the-parameter er component until =ch time ma: me action is
complete. He system alerts de operator-with-an appropria:e message ar-sue 4f4he action is
not-empleted-after-a-predenned4ime er by a certain-predenned-step-

Re-wmputerized-procedures-systemanaintain a !!st of me ineomple:e ::eps, v/hieh-are
available to me =er far-his4aformation:

4g,9,g,p.. c.._ -... :...a. n. ...._ a.. _ 1. . r._~ n. _.r,.. o.._,.a.._._...._ ..
..y...... , . . . . _ , . . . . . .. ,.. . . . . .

,o.o. o r..e i. o..__.a.._._..__.__ ,.c. n.._ c_ _ _.. _.:-. n ~ _2..._ _ c.., m.. _.. n__r_,_i..,. ;
. .. . . . . . . . . . . . , . . . . . . . . . _ . . y...

,

Display-ElementF--Presentation-of4he-computerized precedur= cystem display,

Func4ional--Requiremente- He computerized-procedures-system it disp!ayed-in--a j

representative-formatras-indicated-in-Figure-48#-8-2,
.

1

%e-coinputerized-procedure: :ys:em display is cf a axed-window-sizereih> wing-room-ror |

isons Se default-size !: = c!cse to fu!! ccreen size as p^esible. !! is not useful4earesize4he
computerized-procedures systen&displayrend me =crs are-trained-nc' *^ d^ co- !

,

He--computerized-procedures-systemalisplays-pop-up-windom, = they-are-required-or
requested by the4ser on-a-secen4GR-T-sereen-(ifFceses-where a second CRT screen-is-mgr

available thefop-up-window +are41isplayeden4he-computerized procedur= cystem displaydr

o%arrev4\lB09a.R04-080795 Draft
W Westinghouse 18.9-71 August 10,1995
-

i

_ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _

\

18. H: man Factors Engineering I
1

___ |

1

. ._..,.~.a.....-.....e.v_..,.-......an..........c...a_ ;ygg.i1, n . . . .
_ _. . . _ . . . . _.. . . . . .. ,

1

De- a, y-E_ i ..,, . . o. _. .a, tum, . . m.r m. .m. ..m.v, ~~. ..a,~,..~.~.m._,...,~ . . . . . . . . _ . . . v . . ... . . . . .. ~. . ..

Func4ional-Requirementst.--Bie-sunputerized precedures sys cm displays me ecm, on nt =d
paraggy ._m. ., v.msistentlesept .. '. ~. .- ^v*.'~~.~ . ' ~ ...d..'.':^,.~. . , - ' , . ' . , , : . *.'~.r^". ~^ :..ig. . . . ~ . . _ . .. . v

,,

mannen

Descriptors4nd4tates

pey;ptsg,. ., .- sentialiy-.<emy..~^.^~* ^ ~~i ,~..',. .^ .~-'~. ,."^41 .- . v''^ .'.,~~.~- .'. ~'^".. . ,- . " . . ^ . ' ~ ~ ..v - . . v. . vvv .

pu,ap,., .r.m b ,,. _ .~.,,,,,......;_u...,i.,.,m.~. ,,m.g _m .,., . , . . , . . . " . ,~,.essurv,'.~4 * ~ ~ . . .. - . ~ . ... , __ . .. .. . .v .. . . , ~. - .. ..

gener3;o,_;,y,;. .c.. ... _, ..,.,,-- .. die.eurrepatus-of-t.'~ ~ v~' "..~, '.~..*.., .d,_..~'~..,.,''A*
. _ ~ , .. . . _ ~ . . , . . ~ .. .

g pgrgtgggg .han. v M.., h..ec.. .h..a. . M. AA ,mei..n., .n.n.~ gg.n.v ~, e.c..,n.e. . r.i. j. , A.
- .. . CA . vu c

a kh
.. ~vu.. .

Iist4)[-lhe41 esc 45ptorG4nd-st0!c0 !s proV!d0d as be procedures 4r.4nalyzed,

.de :-p,~ a.:a.. j., mr dese ' or- . '.w u'. *v~u-. ,~v'.,.-*..'.'. '.v~.'m'~-v . :u ^. vd' da , ' ,r ~.. ~v~.u" e4af . ". .''.'w:~v .. ... .dg v
i

u og v. u. - u . .-

notes rautions -and-foklout-page-itemsrr r

4he<lwplay-ofaxnnponent: and 'arameter c:a:e inc4ude $e appnyriate step, sub';:ep, ori
subsubstep4abels as4'!cse as pc~:'!e to the paper version of the-procedures,r

When-a-component-er-parame:er is no -in-its-cerrec4-state-according-to-the-procedure, the
computerized-procedures-system-display- '' - ~'~>ponent-or-parameter-in reverse idec, er
equivalent: ,

Display-Element: Data Quality

Functional-Requirements--'4he-computerized-prosedures system displays-componen* =d .

parameter-states with-tmluality4wle-attachedrif-these-states ne based en " GOOD" sensorr
,

data:

i

When "B AD"41ata-is-encounteredrthe-state 4++ vale"'-d "~' ^"gned a " BAD" quality code,
sa-that-the-user-d ^"/: " hat information i required in me preced~~ ~~i "'~' ' hat-the
displayed 4nforec n-is " BAD",-Golor-coding 4sused4ainereaw.he-visibility-of de " BAD"
data:

Unavailabl&< lata 4&fekW-Coded 44y-the{omputeri7edprocedures Syste " In addition;-the-data
M-dWplayedin-terms-of-a-de4eripti'' ""A " positive-6 tate:

The-computeri7ed-procedure %ystem-displays-component er parame:er e.tates = defned
previously,-A41ualitynale4 'ittached4f-these ::: es re heed-en :' FAIR" r.enscr-data:

The use pumipts-for-the-computerized-procedures system-alle".; Se ==r the-opportunity
either-to-centinue-to me next s:ep er !c see me precedurally-+esommended act!^- if the
compmen: or parameter-states.ere4>ased4m " BAD" or unavailabl+4ata:

r

OTHfl c.Warnv4\l809a.R04.080795
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18. Human Factors Engineering
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_

The user prompts for the-computerized p ecedure ';yste.-' =e 60 came veheber the
componen* =d mameter-states-are bred e " GOOD" data-or " FAIR" ita. S:e systemi
treats de ita = " GOOD"-< lata-in each of me twc c== The difference '. On!y ma: the
system cues 4he-user-that-4he<1ata4s " FAIR"

4he-cemputerizedprocedures r.ystem informs 4he-user-if "E AD" er unava!!able daic !s present
in-thuritieal-safety-func:!cn status 4reer., -^tes, cautions cr-fokkmt-page4tems:

The-quality-mde-appears-en-tt' '~ " *he-t '-"""* ~itisal-safety function status-tree
summary,

,e.o e i i_, n..~. 1 ... ..,..r a.. n: a ...,..er~... o ~. .n...
1. r. _ ..a... . _ . .. - - . . . . . . . . . . . ._.m.._. . . . . . . . .. .

Display-Element * Procedure Entry Conditions:

Funstional-Requirements:-The-cemputerized-procedures-system-provides for the-display-ef
the-purpose-of-the-surrently-active-procedure-and be entry conditic= for met procedure:

In4he-case-of-plant-procevrpammeterrrdetermining be entry 4nte We precedure, me :: e(s)
of-the-parameter (s)-that-eaused entry '::c me proc + dure, along iith-time-tags for mic
information are+1early4dentifiedrin-aananner censisten: "/ith4he-display cf component-andr

parameter-states-previously-desc+ibedr

4he4.lisplay-containing4heprocedure entry conditions-are accessed brough me cursor-control
device, in c pop-up vindetv, c: the-request of4he-ucerr

Display Ele:nent+-44igh Leve! Statement <+f-Procedure-Step;

Func4ional-Requirements +-The-cemputerizedprocedures system providese+eneise high4evelr

statement-of-the-procedure ~ep en the-display. Si appears en We display, = chown4n
item-4-in-Figure-18.9.8 2. If-the-purpose of the-procedure step is !c verify-turbine-triprthe
high4evel-statement-readr. "VERL" TJRBINE-TRIP", exactly-as-written-in-$c paper
procedures---Appropriate celer coding 4s-used :n indica:e tvhether We step 1: r.atisfied:

Display-Element-:-C-empenen and'or "roeess-Parameter Status-and-Ac4 ions-Required:

Functional-Requirements:----The-computerized-procedures r.ystem provides We component
process-parameter-states-relevant to the-surrentpoeedure step, notereaution, or fc!deu page
item-on4he<lisplay-This-appears en the display, = shoven in item 2 in rigure 18.9.S 2. In
the+ase-of-turbine 4ripr4he-cempenents of concern are4he4urbine-stop "-'"- 'f4he4urbine
stop-valves-are-elosedethe " TURBINE STOP YALVES CLOSED", appears en be displayr
Tids-represents-the-supportir.g-information-that-the-operak+r-requires in order te verify-the
Ingh-level-statement 4 hat-the-turbine-is4ndeed4 ripped--4t4s-the4nformation required 4>y4he
procedure-substepsr

i

1
i
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n p.,, m

if-any4f-tim-supporting-inibrmathm ie in $e form of figures, tablesrer-attachm=ts, Se '

computerized procedures-system provides this-informa$m in two ways: :n me form 4+f-the
results-of-the-figurer 4ab'~, ~ .' tac 4unent, ~A .. 'h r. .. .,. ^,r 'h^ d..',^.'. ",> ^r 'h ^ ~~. - ~-.. . . . ~ m . ~. .. ~ . . .

attac4unent-itself,

heempatesiredprocedures sys'e : provides me proceduralDpecemmended actions-relevant ,

to4he-surrent step on the displayreuhown4n !!em 3 in Figure-l&9.8 2. For exafnple, if me
turbine ' not tripped, men-tle-action "MM!UALLY rRIP 'lVRBINE", exactly = !a-the
" response not-obtained"elumn+f-tiwprocedures appears en be display:- r

If-the-number-of substeps-exceeds 41e-available display rea, t .e computerieed procedresh

system-providewerelling-sapabi!!!y !c enable We u-^r to "!ew the-entire-step-

41+ computerized-praedures r.yr, tem provides for me display of fig == required d=ing the
execution of the-procedures--The-figme !: a reproduc4 ion of ma! ">hich ' in me paper
poceduresrensistent--with other X Y-plots-in the p!=! cc:nputer systen' If = e';= tion !s ,

availeNe for beereation+f-fleeurve then4t-i+-used4n4he-ceinputerized presed== cystemr

In-additice to tie-figurer 4he-surre-' "'d"- ^r 'he-p=ameters p!ctied - We fig =e re also
shown. He figurec =e accessible-througlHhe c=scr centre! device, when directed-by-the
proced=e and-when-require <! by de =er.

The-emputerived-proceduros-system-provid= for me display-of-attac4unents-relev=* to a
particular-procedure. He citac4unent-is-c4early-4dentified. He attachments =e accessible
througlHhe-eursor-control 41evise wheinfirected-by-the procedure-and-wherweguired4>y-ther
user,

'the-computerliedpraedur= :yste:nprovides f= Se display-of-tables-relev=t to a particular
procedure-Tie 4ah!c is cleriy4dentified-T4e4ah!= re accessible through4he c=scr control
device, when directed by the-procedure-and-whe+weguired-by-fle-user-

Display-Element---Gurrent-Procedure-Titler

l
'

Funethmal-Requiremen!~ He computerizedprocedures system prevides We current procedure
titlerprocedure =mber, revisien =mber =dalateren-thentisplay, = "hown-4n-item-4-in
Figure-1&94-A

Display-ElementwPast-and-Future-Procedure Steps

Functional-Requiremen!s He computerized-procedures system-provides-for-the<lisplay-of
twapast-procedure-steps, = icwn in4 tem 5 in Fig =e 18.9.8 2. Rese re displayed in the j

forowif-high4evel-statements-of-the-steps--4ac4uded-ere-an-indication of " he$er-the-step
involved 4s-en4nitiated-ac4 ion-or-a-sontinuously-controlled parameterr-

4

|
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18. lluman Factors Engineering
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Re-computerized-procedures cystern-provides for me display-of-two-future procedure ::eps,
.n.,~_.~ ,. ,i: e.y.a,.,., . .,. q. u. 1,i . ~ i. .m .w..,,. .. . mia,_3:;ww34,_;;... f.,. i n. ;gur i. s,.o o a.e

- .. . . ~ . . . ~ ~.~c, . ~ ..... . . . . -~

version of the4dgh level statement of-the-procedure-step

De. computerized-procedurer, system provides cere!1ing capability 10 ench!e be user ta. view
the-previously-executed-steps Se past-steps-are-displayed-with4he-time asscoiated-widt4he
completion-of41wwe+tepsr

ne-computerized-precedurec system provides corolling-eapability ic enable me user 10 view
future-steps,

Display-Element: Procedure-Transition-Displayr

Func4ional-Requiremen" Se computerized-procedures cyctem provides for de display-of
a-procedure-transition map. Tids-dtgday-4ndisates-possible-transi!!cns cu Of er into the
surrendy-ac4ive-procedure, a =1! as mcvements-within4he-procedure-

he-display-shows4he-surren: procedure-step-and4he-patit4aken4hrougl+4he-precedure up to
the-surr- .'. '..i .~. T. iss4", .^.^^^,. .'.pli".,'~.d '.'.," '.sghh* ghtin.- '.'~- -" . .. .*. ^ ^~d ^"."'. ",'.^y~ ^_^ ".., deled-.. . _ . . . _. . . r. ,. .

Rulisplay shev>- the-entry-point-into4he-eurtentlyac4ive-precedure-

i.,e. o.e e r 4 o. ,. ,a_ _ . .. _. . - _ r . . n. ,. ~ a ., _. _ n. .,. . . a. u_ y.. nt_i. . . .. . . , .. . .._ .. .... . , . _ .. .. _ _ _ , . 7.

Display 41ement+-Procedure Road Map Disp!ay.

6

Functional-Requirementr/ Se computerized precedures cyctem provides for de displayof
a-procedure-road-map-displayr-whieh-indicates-the-procedures that-are-ac4ive-during-the

'

currenMrensient-or-oreration:

The-procedure-road-map-display che"/ me entry and-exit-pointe for be active presedures,
including me caser. 'vhere notes, cautic s, foldcu: page items or me critisal-safety-function
status 4rees-oause-procedure 4ransitionsr

i. e.o e r e_e n. - _. r .__. . , mr. . t . .. s,. . . rt _... .. .a. n .. .. . . . . . . . . . , . .. .. . . . . . . . . . . . .- . . .

Display-Elementi--Time and Date Stampr

Functional-Requirementsi-neemputerized procedure system (or the4:ce: computer system)
provkku,-e-current-cloelHime--and date stamp en te display, as sho"/n in ite:" 7 i:'
Figure-18.9.R 2. Se time 4s-in4he-form-HOUR &MINU'ES: SECONDS

D Nlte-Lc i n. . h.. rum. n, . u. . .t,u. .rr. t1./n.A.V. ,/V. SARv
*

.. . .m. . -
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i. e.o.e. .r r < n. . .,. . . r ._. .. . . r. . t. . ,. n.r_i. . .,. .. r n . . n. . a. n. .. _ _ ,, , 1. c. .,. _ .. . ,.
. . , _ . . . . . . . . . . . . . _ , . .. . . . . . . . . _ . . . . . .

Display-Element-Gritical4afety-Func41on4 tat = Summ=y (for Emergency Operating
Procedures).

Func4ional-Requirements;--Tl+cempaterized-procedures system provides a summary status
of ie critisai--safety-function " tat = tree, = 'he."n en 10 display in item 8 in
Figure-48.9.8 2. 3iwummary-4s-irbthe-follev>ing formi

ne-critical-safety-func4 ion i- in a hori7 ental-bar-graph-form arranged-verticelly-from-der
highest-priority 4unc4 ion-to de !ce;=t priority 4 unction,

De-letter-designating 41w4ane4 ion 4s-irwde-eac4Fbarr

The-bar&4ecrease-in-width = Se c41allenge to a function !ncrezes

Tl+ bars-change ce!cr = the-(hallenge !c func4ionFinc4 eases from GREEN !c YELLOV!r

t@ RANGE 40-REDrwidWREEN-being-satisfied, YELLO?! not satisfied ORANGE being
a-severo-challenge, =d RED-bemg-an-extreme-challenge-

Any-time 41e+tatuwfai' *~' ""fety-functions ch=ges for the-v/crse, a message indicating
the-state-of-the--highest-priority-Junc ti o n displayed, such = REO--BRANCH ON
FUNGTION-Xras-in-item 9 in Figure-18.9.8 2. Exampl'"' " -"^ "- ~cerrence-are-the
following1--the-appearance of =y-YELLOV' states starting ">!!h tie-GREEN states; ther
appearance-of-any4 RANGE-state starting-with-any-combination of GREEN =d ELLOWr
states and4he-appear--~ "- higher-priority-RED state, st= ting "im =y combination-ofr

GREENrY4LLO?/, =d'or !c.ver priority-RED-state. ^ ful! descripten-ef-die-priorities.

inherent-in4he-critical-safety-func41o= re developed in41+EOP-development effort:

Any-time the status of me critical-safety-functions-change for me v/ arse, a == sage such as
''GSF-V401,ATiON"r(GSF-Gritical Safety Function) er equivalent, is displayed 4n4he-special

,

aleft-Indicator-portierFof-11+sereent |
2

Display-Elemen!- C itical-Safety-Func4 ion-Status-Trees-(for EOPs).

Funetional-Requirements;--The-cemputerited-procedures system provid= for de display-of
tlworitical-safety 4une4 ion-status trees. Gu"/es mat =e part of me stat = trees are available
for-displayr ilher-integrated-into4he-stat = tree display-itself er = a separate-displayre

T4+dsplays+f4he-critical-safety-function-status-tre= re accessib!e by4he =er Srcugh4he
eersor-centrol41evicer

'D+oritical-safety 4unetion-6tatus-treedlisplays reflect ac4ual plant conditions 'D:e ac4ive
branches-of-the-trees-arewoded49-indicate me current-path 4hrough We trees.

Ol'Idl charrev4\1809n.R04440795
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18. Human Factors Engineering
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'H)e-user l'; able (04r",","' ^^ '^ 'he-appropriate-f9fic4iefEfesteratNm-precedur0 by using Ille
a.m . , . ~. .. .M419eSe4renFG-men.. -vm-._: .:n,3 nm~ , o vwm .m... ~.m.ma. ,

suf E,,..m . i. . . . ..w mv

Dib, play-E_ i m.m.~m.m.e M, n,e m,.. , r'.m.. . . : ,.~ afto., . rec.aut:moc., t s .m..: e_m :no.~,, maa rni.m, .. .nm . 1. m.m. ~e.- . ,
am- n

m ~. . .~ _~ . v ., . ~

Func4ional-Requirements: 'Be computerized-procedures system provides-for-$e display of
p :..m.~,~,~.~..m , x m.m. . : :~. nrelev.'..'.'. ~'.~e', ''""':^.'~", ,weeaufWimitations-and rm,am... -v ... ..m.. -. . v m.v .v~v.

ifEF tre4o n o 9 %. .~ are a u.nct:~n.o. : . the .rmt.t m.o. :. m m. . o n om r.i .. ~ ..,.-.v . ... .. ~ v ~

On4he4irst-eesurrence-ef a note or caution, ie textual-statement-of4he item appears in de
area-slewn-in-hem 8 ' r'.:.~ . ". '. '.o. '._, exac41y ".", .'". ''~^ pape" ". ^~..:~"". ^v.r'.'~^,~..^~^^~dures:a

. v - . . . .. . . . , ,

akmg-widFoomp(me.'.' ' ^~d ~. - ~. ~ * .- *.*.at' ".. *. . ~ ".t"'~^ ~.~^ ^.'. d : ".".r,~~'_" ~. .' r' ^ l'~a ''^~..r''~-'~i^^c _ .. _ . . . .~ ~. . w. , ..~

of-4he step azaciated-with-the-fete-or-eauth n,

.c,o.~~.m.~..'. to4he4aitial-ds'cplay1If-d'~- ^. ^'" ^." ~"*m:^..^.f~^'.m^."'. v . .' '- . . ~ ~ . d.~: " '. .".,"."~A ^ ^' ydw,m m,
~ - .

^^^^ "~"""

c v . , . . .

up(llM-dORl)y4'~^ ""^.'', ". 3^'..^.'m^.^~"̂ #. .".^. ,'~^ ",, ".a ".'.I^ ^ " , ^ " #^ ' A^". '. y"".. "" I ' ^ ~. ~" _" "." A "y^'. ayedI
. .. , ~ . - , v ..a v. . v ~m . ~. om

jg (h m,mm c h. ~m u..,g_jg_je m .m. . o .: n. 17ggym t. o.n o 7, .:o.. e h. ~m .rgym..m e .rn. on m. .yv ~m.m.+~c ,ym m...m em c,, on. ~.,m.i y v -~ . . - v w. ~ .~ m v. v ~ -

II.".'. I". .".m..I'.t"".. "n-indica'.~I^ ^ ^ # '"~" ' 'I ^ I. .^~' 3 "v ".-h" d. "y"'. ". '^.dstat M.c . ..
AA

. . .. v. ~ . . . .c .

jg,4} c,o_mo:mt tm.,4._jpgjpgggp_wjgggu.., n.r e.hm.~ p g,js me, "/' Af,fT.I A,,M. U.tn.~t.A.T.. igg",.~ m ._ .. v
e,

. .~ ... . . -

Ifb4h0 ev0n! cf-mere-note,-eaudefir r-feldcut pag 0 Nein-Violations an "'i!l-pilysicallydit-ifte
- -

tlle-Giletted-d6pid, y-sp..m
- -

..~ . i.,. mum ,,,foli. .m . .: m , .um .AlfTent-+.10lativ c. .A.l e n. .nm . .. v~
,e

.. -- ... .~ ~~

available for vie">ing-are4heearrently-active notes, cautions, and fc!dout page !!en's, "ith4he
ones-that =e currently-violated-coded Ic be-especially-salient 'll:e notes, cautions andr
foldout-page-iten" d'"' """ ^^* "I^'ated-shew-dieir-cufrent-statest

Display-Element +--4nitiated .^.ctions

Func4ional-Requirement" 'Be computerized-precedures system provides-for me display-of
the-indicetion+f4he-nencompletion-of-actient,4 hat-are-initiated in a previc= procedure step,
in-the =ea shownes-item-9-in-Figure-18-%-2-

The-computerized-procedures-systein-provides for a display of me initiated actic=. '!!!!s4ist
includes de current-state-ef4he4nitiated-ac4!c= = "/el! = me step a=cciated ."ith4he-actient .

If-en-initiated-action is not completed "cithin-a-sertain-period +f-time er by a specif:ed r.tep,
spet'ified 'v,- '' ~.ocedure-bui'.d- , . ~. ~ ~. .. " . h ~ " '",ITIMED ."., T. ' ^". , ".^.,T.'. ~ ~ . ~ . .. . .~ r ~.

GOMPLETED"r ppears4n4he-specia! c'ert indicator portion of We displayra

Display-Elementi--Gentinuoudy-Controlled-Parameters-

Func4ional-Requireinents+-The-computerized-procedures-systenFprovides for be display of
continuouslysmtrolled-parametersee"ing cut of their-ellawahle-range, in be area shown4n
iten: 9 of Figure 48A8-2-. 'Ihese-are4tems4 hat need Ic be monitored beyond de precedure
step-in-whic4Fthey-appear +uch = steanFgenerator-levehr

cissarrev4M 809n.R04-080795 Draft
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The-ownputerhed-procedures-system-provides fe- de display of a me=cge such = |

"GONTIN r.t,n_' '.c.' V. en. ".'rRO121=En. n.^."..*.Mc..,'r. no. . ^_ ' r. r.c.'. n. eor 4'~'.~^". .r.^.n.~' r ". ..^ M.^_r", 1,- , m. . . . . . ~ . .

in4he-special-alert-indicator-postion-(item 10) of-Figure 13.9.3-1

The computerized-procedures-system-provides4er disp!ay of de current continuc=!y
controlledparametenruseddis !!s: inc4udes-the<urrent-stateef-the-c<mtinuc=!y contre!!ed
parame:ers = ve!! as the+tep-associated-with-the-paramete 'The4ist-also-inc4udes me !!me
at-which4he-parameters me no !coger-in-a-tentinuc=!y controlled mode or de time at "/hich
the-parameters =e cutside4hei ""^""d>le-ranger

Display-Element: Step Nc! Complete &

J Functionamequirements '1heennputerizedprocedures system prevides for a display of steps
not-completed-using a pop up v'indewr--This-hst-includes Se procedure s:cp number, the
relewat-.com{M, .~..'. ^v- pd' rem.v'~. "* "' , '' . .d-the tir. . , .'.'. " ". ' '. '". '.' ', . .'~, ".,"..' n 'n 'v'--d. . . ,.-- .. . . .

r 4.a.. ,. n.. !., t . .,, m e. c.. .... mt.. r ,. Y. r,. . . .. . t n.
.t. u..o e. .z f ar n. ..m. . . r .. ..

.4 - m.. .. . y... .y ... . . . . . . .~ . . . . . . .

Dis. play-Element +--Existing-Graphie-Information

Functional-Requirements 5:e computerized-procedures system provides for $c ccee= cf
previously-defined-grapide-informatimb-serving !^ complement-the-textual information
pr%he+ystem,

The-ac<ess-to-the-previoush-defined-graphis-information is $rcugh-a-pull 4k+wn menu, er
equivalenir howing-alist-of-the-graphie<lisplays re!evant !c a partieular procedure step, note,s
sautient-fokleut-page-item er-critical 4afety-funsten-r

. , _ . . . . . .........._. . e < ~ . .. t . .. . . o. ._. . a. .. . D ~. a. . . .,..: .,e a a c i.e o.. ,

.. . . . . . . . . .. . . ...

Disp;ay-Element +-Menu-of-Prosedures

FunctionaMequirements: 'The computerizedprocedures-systemprovides for theecce= cf-any
procedure-deemed appropriate 4>y-the-userr-The-accem to this "rande^:" pmcedure is $rcugh
a-pull-dowfHnenurer-equivalentrf.howing-a-list of WO procedures-availah!0 !c $0 user.

1.0 0. 9 L f..n, D. n . . . ! . . . -. . . . s. e. _ n r. i_f, n.
-

. . . . . . ...

D n ,m. e..e.. ..

Display-Element +--User-Prompts-

Functional-Requirements-When-a-procedure-step-is-satisfied, me computerized procedures
system-prompts-aret

GONTINUE-TO4TEP Y-DISPLA.Y RNO COLUMNr

Ora [I o%sanev4tl80%.R04480795
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where-Y-is4he-next-step to be completed. ~!his is shown-in4he+rea-indicated by ite:" !! in
I;s*gura 1. O..f,l. O '.t .. -

The-DISPIArY-RNO-GObOMN-prompt-gives-the-user de option-to-view We response not
obtained-(right-hand-wiumn)-section+f4he-procedures:

When4hereere-nmitiple substepsFlo-be-completedrthe-prompts-are;

GONTINUE-WITH-STEP X DISPLAV-RNO COLUMN:

where X !: the-current-step:

When a step ishnot-completed, me computeri7ed-procedures system prompts + ret

C4MT4NUE-WITl! RNO COFSNUS-WIT 11 STEP X.

| GONTINUE VI!TH RNO-enables 4he-user te complete-an-RNO4 hat 41as-more4hanene4ayer,
I GONTINUE-WIT 14-STEP-X-allows-the-user !c immediately go !c the ner.t substep. If-the

step-hasmo-remaining-substeps, We prompt COFmNUE-TO4TEP-Y-replaces COFmMUE
W4TH4TEP,%

Whenewr-the CONTINUE TO SEP-Y-prompt-is-used, me additional-message-TI4E STEP
HAS-NOT-BEEN-GOMPIETED !s be attached 494he-prompt-if-the step is not completed:
This-reminds-the user-that-setions-are necessaaj to satisf>4he-step. The user has4he option
of-exiting-the-step:

The-RE'"JRN prompt-is-used4o-return-to4he-procedure and step-in-effeet:

When-a-procedure step or a CautionrNote or-Feldcut Page item er a critical-safety 4 unctionr

requiressa4ransition4o-another-procedurer4he computerized-prosedures system-prompts-arei

I! TRANSITION-TO-PROCEDURE X " ^ PPROPRIATE PROMFI*
|

whero "-APPROPRIATIRROMPT" is a continuation-prompt 4 hat-allows 4he user !c bypass
the-transitim:

!

Whengocedure-steper-a4aution noteror4eldeut-page-itenweguires-going-teenc$er step !r

not4mmediately4ollowing4he-eurrent-steprtheewnputerized-procedure &4yster+ prompts 4 ret
|

| :

GO-TO4TEP Y " ^ PPROPR4 ATE-PROMirp.

where " APPROPRIATE-PROM;rI*-is-a-amlinuation-prompt ba! c!!cws We user to bypass |
the-go-tor '

|

|
|

i

l
;
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18. Iluman Factors Engineering

When-the-user-wishes to er.ecate-a-previously executed-past-step-or-a-future-stepr-the
computerized-preeedures-system-providen-for4he use of a pull-down-menurfrom-which-he
may-selec4-whatever procedure-step :s selected

When4he user tvishes to viev> a !!s! cf continuous! rolled-parametersrinitiated actions,
ons feldout-page-items, or criticaloverridden-ections notesrceutions, precautions, I rr

safety-funetion-violations the-computeri7ed-proces c system provide 9+-pull deren menurr

For-parallel-information ihe-prompts-aretr

GONTINUS-TO NEXT Pi COSmNUE "'ITH PROCEDURE S' REP-X

(PI-Parallel--Informathm) '' - %ere-there-are-several-vichted items of parallel
informationr--Note-that-P4-is-replaced-by-the-ec4ual-hem CALrr!ON, NOTE. CONTINUE
WIT 44-PROGEDURE STEP X allows-thesser-totypase the-parallel-information v>!ndere andr

return-to-the-procedure-step-execetion---If-there-4s-only one violated piece of parallel
information only-the COSSNUE-WIT 44-PROCEDURE STEP X prompt is presentr

The-RETURNrTRANSITION TO PROGEDURE X, and GO TO S' REP Y prompts =e used
the-same-for-the cases of parallel-information-as-they re in the cases of precedure-step
executhm:

18.9.8.0 33 Computerized Procedures Hardware Specification

The computerized procedures system is a software system. It runs on the hardware selected
for the operations control centers. As long as memory, disk, and processing requirements are
satisfactory, the system does not dictate specific hardware requirements.

18.9.8.0.8M Computerized Procedures Verification and Validntion'(V&V)

Verification is a process to demonstrate that the results of a given cycle phase fulfill the
functional requirements.---(Refer-4o-the-man-machine-mterface-system-verification-and
validathm-plan-decibed-in-Sec4 ion-IR)

Validation is the process of evaluating software at the end of the software development
process to demonstrate compliance with functional requirements.

An analysis of the~ requirements of the computer-based procedures? system described In
~

,

Refemnce 22 indicates that the system provides clear-cut advantages over a paper version of|

the procedures implementation. Explanatory material such as, for example, procedure pulpose
and entry conditions is available to the operator in a pop-'up window. . The use of the.*ro_ad
map" feature along with the " access procedures"'. option helps the operator execute multiple
procedures, while keeping a record of where the operator left each procedure.flhe computer-

~ ~

based procedures system provides the capability for the : operator to directly access a custom
graphic display, thereby. coordinating procedure use with| plant graphical?information.
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Additional features and capabilities provide further help;to the operator,''as discussed _in'the
computer-based procedures.. Reference IWCAP 14388fReference 22)b

Situation awareness is provided by the computer-based procedures system by. for example,
.

the! display' . of : a summary . status 1.of 7 the ! CridcalJ Safetyf FunctionsT[when | applicable |
Furthermorcidisplays of active Notes, Cautions and Foldout page items are available toTthe
operator. These features provide high-1cvel, supplementary information to the operator for the
purpose of tracking the event or transient while following the sequential progression throu' hg

the procedures.

'Ihe analysis of Reference 22 indicates that the computer-based procedures systenieffectively~
aids the operator:in' utilizing the guidance provided,by; the. procedures. THowever,:the
verification and validation of the operating procedures within the AP600 scopeLon the AP600
simulator as a part of theivalidation of the integrated MMIS ensures that the. computer-based

| procedure % system meets its goals and that:any unresolved human | engineering issuesLare
~ ~

addressed. Reference 24. WCAP-14401; provides:a programmatic level descriptionLof;the|

iAP600 human factors engineering V&V which includes computerized plant t rocedures;

18.9.8.4 Combined License Information Item

The Combined License applicant is responsible for developing administrative ' rocedures|top
ensure that the computer-based procedures database is available only to ; authorized personnel.

43." ' ' ? Cemputer! .ed P credu= Yn!!du!!-

Validation-is-the-proce= cf enluating-software-at-the end of the-6eftware-development
process-to4emonstrate<wnpliance-with4unc41onal-requirements-(Refer to the == machine
interface-system-verificatier@lidation p!= deseribed in Section 18.8.)

18.9.9 The AP600 Tntining Program

The following activities, describsd or referenced belofs,"are"oepond the ' scope of disign
certification:

Development ' and| execution i oji the; training] program |for[theJ human : factors*

engineering venfication and validation test subjects

The humanfactors engineering _V&V*

Insights to the training programfor operators | resulting'from'the hunian factors*

engineering V& V, for consideration by the Combined L.icense applicant during their ,

training program development. |
|

I

i

l
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Cold 4,hutdown-

Pefueling:-

The+taffingwecommendationund4>perating-philosopinwe4)ased on4he4mmanengineering
desigmand4mplementatiemproces'; describedia-Seet" ~~' *hwecommended49erating
staff-qualifications described 4n-Subsection 18.9.12.

!"9.!4 "c'n Cen'-^' *.== Yn!!d:Sen

Thunain4matrolereawalidationis4nc4uded-as-part44he-validation of the4ntegrated44-MIS
discw,ed4n Subsec4 ion 18 8.2.3.
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2. Rorate-RGS-Tc Cc!d Shutdown-Boron-Concentradon
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Chect RCS Makeup 4;ontre! SyuemA

5. Venfy-AllCPSM Fans Running
-6r-4nitia:e RCS Omkinwn-To-Gold-Shutdown
-7r-Gheck RCS Ev. Leg Temperature: Lere,""an-55Wf

n preuurize-RGS-To-SI-Block-Pennisive? e

-97-Bloc 4&l-Ac4uation
40,--Maintain RCS Omd6tions
44r-Monitor RCS Cookk+wn
4A--Inisate-RCS--Depresuriranon
4A--Continue RCS Coolda And Deprer,uriation
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46. Mainta:n Letdown-Flow
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a. S!cp Depressurizationei4Iigh PRZR Leve! OR RHR E::try Pre =cre
5. Gluk-PRZR-Level Lere 7= : High-Value

ar-4f-Level 44ighr-Reduce Leve! Widh
-fir--Check 4f-Accumulatom-Shouki-Be Lockedest-
7r. -Check-4f-RHR Syuem C:= Be P! aced-In-Service

4r---Cwwinue-RCS-Gookken-T*4'oki-Shutdown
% C4Wir ce Coe!de m Of !aac4Whm-Of4CS

40r--DeterminMf-RGS-Depressurization4s-Pennitted

|

|
1

|
|

|
|

|
i

1

( Draft a m4unn Ruaiso795
August 10,1995 18.9 10g W W85tingh00S8

_ _ _ _ _ _ __



;

h-5
18. II: man Factors Engineering )

n- ;

1

1

Tah!e ! .9 0 li
1

A. D. RM) C.
1 I. A- C C A D D.r. ..A. PT. AD. . AD. CU. ,P A,. V. , n.4. D.V. Pan, i.. A.M,T. |

. -. . -~ -. - - - . --

-4r--Cluk4f-Any4Cw-Are-Faulted
n 'f Faulted-Not4solated, Oc Tc E 2, Fau!!ed Steam 4enerate- !r.clation

2, Camtn44ntac44G44 vel
ar--4f-Any4ncreasing4n An Uncontn41e444anner, Go o E 3, Se=' Genera!= TW RuptureT

-L---Check 4eewulary-Radiation
n,-4f-AlmormalrGo-To-E-3releam-Generater Tube Rupture

-4r-Conin44harging Pc Te Maint.in CMT Level
S. Check-4f41-Mode-Of-Operation Ca ' Re Tenninated- |
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S. Heat 4 ink-Emih
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d. CMT Level 44ahle-Or4ncreasing.
e. PRZR Leve! On Span-
f. If-Criteria Ne' MetrGo-To4tef>-7

4. Transinon-To-ES-Irir41-Tenninatim
-7v--Ched-4f-ADS 4heu!d Be Ac4uated
Jr--Check 4f-P= ve Centdmnent-C4x4ing41xmki-Be4 topped
-Or-Gheck-RCS-Aml4G-Pressures

a All4Cw4tableer4ncreasmg
5. RCS Sc6!e Or Decrex.ing
er-4f-a-Anl4>-Net Met, Return-To-Stef>4

44r-Begin-Evaluating-P4 ant 4tatus
44r.-Shouk! Ee !.2, PMLOGA-Ca*>klown-And-Depressurizatien Be Perfonned

a.----if ADS Net Ac4eated, Ge Te ES !.2, Pe" LOCA Coolde"en =d Depreworuation
42r--Check 4f-RHR4hould-Be E 06!!eed
41-Check 4f4*mg-Tenn-Cw4ing4stablished
44r-41xmki-Accumulators 4e4*olated
4b-4tuskl4ntact SG: Be Deprer.: rial I
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477--Evakuge44mg-Tenn4tatus
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_ S_ . D. . .. m a..._.A.l1. .C f. D. .al. e._A ,C 'gnals- . a
4r---Realign 4;MT4*e-SI-Cwmfiguration
-4r--.-Verify-SI "c Required

a, RCS Suboling-Enists
N CMT L ve! St6!e Or-increasing
s,---PRZR Leve! StaNe-Or-linereasing
dr-4f-Required, Go Te E !, Lc r of Reactorw-Secondary Ce^!a-:

S. Realige 06er Componenu,-Tde-S4-Gmfiguration
ar-PRHR-Heal-Enhanger
b. 96er C:*nponents

-6r-Verify-A11Getre! Reb Fu!!y Inse.~.ed
a. If Any 906 Stuck Out, Berate .^.s Necez .ry

' ChecMf-Pasive-Gontainment C=!!ng Sh:m!d Be Styped
4r-Transfer-Comienser-Dump- T@essureGetrolMxle
-9r-Stabilize RCS Temperature
40c-C4mtrol-PRZR-Pressure
44,-Gontrol-SC+ Levels

41---Verify-AG-Bu=; Energired-By-Offsi:0 Power
43r---ChecMf-DGrrehould Re Senpped
p. o. .. .ablish-C_oc o . .'.ir.,' T. ^ o.r.o '.. . . . - .

IS -Restart-RCPs
46i---ChecMf-Swrce Range Deteetors-Shoukt-Be-Energized
! '' Shut IM"/ i-Unnecewary Plant Equip:"e:>t
ISr-Maintain-Stable-Plant-Comlithms

ar-RCS-Pressure
h. RCS Temperature
cr--PRZR-Level
di---SG-Level

49r--Go-To4ppropria: P! -: Procedure
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Table 43AE-8

A P" ES !.2 POST !,0CA COO! DO" *.ND DEPRESSUR!Z A.T!ON

-1. Verify AC E== Energial-Ry-Offstehwer
-A--GmtroLCharging Mn > To Maintam-C4*T-Level
3. Contn44ntac44G-Levels
A Initiate RCS C=!&>wn-At-Maximum-Plandpee Pate
5. Place-All4RZR44 eater &4n-OFF-lhition

-6.-Deprewurke-RCS Te Refill-Pre %uriier
-L--Check CCS Cadmg--To-RCPs
4r--4hooki-An-RC4LBe4taned

ar--4f4k+4ube4x4mgrC*+-T+4tep-40
5. If Me Preworker44veirRetur: Te Step 6

-4,-Depresurire RCS Ta44inimire RCS Sute*4ing
40c--Verify-ADS-Ac49ation%444ecewary
44M4ect-Shuklown44argin
12. Should Aconnulake. Be !:o!a:ed
43r-4houki-DC; Be Sinpped
14r--Shouki-Source-Rrage-Detec-tore-Re4nergired
4S-Sky 4Jamwemary-Equipment
46r--4noukkRGPir41e-Stopped

--Nonnal-RGPoperating-Limits
17r--Shouki-RiiR-Be-Placed In Se. wise

!f-NotrGo To Step 18
434RGS-At444-Shuklown

!fM>trRetun44tep-2
49 Evahmte4eng-Te.~n Smtur.
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d. !=! :: Faulted-SG
5. C4eck Sr"!"/ater4upply

-0. Check See:wularj Radiatke
-%---G46wrof4eacernw4ee4*x!rj C:r!=:
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1 !dentify-Reptured4G
c2. Isolate h' From Ruptured 4G

?. Maintain-Ruptured SG L ve! ^.Mv U Tubes
-4r--Gmin40*wging P^ Te M:dneun C'"' Level
5. Check-If4Gs-Are-Notfaulted

-4r.--Contro! 'nt.ct SG Level
? "crify ^.C Pe re= Energired-By-Offr.ite Pe.vu

4r--Check-Cooldown-Rate 4hould B: Maximized But Net E::ceed Plant Spec Limit
ar--Reptured SG Pressure 4)ee4 easing I

l>r-4ws RCS Subcooling
.. cn. .r. r. T_. . .., m_ _, ..... : .,,

... . . .

-9r--4nitin:e RCS C^c!desvn Teeld4tmulown
lor--Depressurire RCS To-Refdi-Pressuriier
44r---Verify ADS Actuat:en Not-Necessary
4L--Chect CC"! Gooling-Te-RGPs
4&-Sixelden RCP E: Stuted

'T Ne Subcoeling, Ge To S: p 'i-

g 4 e u. ~., D. _, . ..; .. i., . ..i, D. . .. . r,
C. . i. n. ._ . . . . . . . . . . . . . . . . -

44r-Deprmaire Ro..c 'r^ c.*. ,. ". -in.' ' 'r'', .c '~,....'. ,> n.,r- d..-
c'-

-. . , .. . . .

45r-Gmtrn.,l. D. ~P.C., .A.n. A. D.uptura. .CN. D.,ac c . ... _ .. T.n. k. .A.m' u' m' z.a D. .,:~m..me,u--Tn, .C, _o mw.u._l c. ,u _I ant. n a.. . . 4 m . . , . .

46r-Should-DGr, Be etcpped
47r--Check 4f-Pez.r v: Cen: inment Cecling Shauld-Be4 topped
43r-444nimize Secondary Syrtem Cone =ination
49. Opern:e Pressuriier41:ater. To Saturn:c orer.r.uriier
2^ Check 4huklown44argin
2!. S'ould Asannulauws-Be4solated
2L--Shoul44ource-Range-Detec4orr Be Energized
24r.-4 top 4Janecewy-Equipment
24r--Depressurire RCS And-Ruptured SG

m. ,,g:.,_ D_c.c, i_t,: e. .,wmal-Sprayr-Aunih'a' ry4pra,", ^, ^... .^.D_c " " . ^ '. '. *. . *. ^.-der-. . . ... . -_ . . ....

l>r--Depressurire up u ed SG Using-Either-Backfill,-Blowdo"/n, Or S:: :ning
25,--41aintain-Ruptured SG Leve!-rWve Top Of U Tubes
26c-Should-RCPde4 topped

ar-Mwmal RCP Operating 4Amits

o%mvev4\1809n R04 080795 OTRf1
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___

7., ht.m. e o n, o i n, w..m_m..o m,,r m, ). - sch . .
,

l

ADLnn I* 1 CTU..A.1L M. P r.M, r.D. . A.T. AD. . T. T TD. .D. D.I TDT. I TD.C.... . . . . . . - . . .

i

27. Sh u!d R44R-Be44=-d !n Service '

ar--if N^t, Oc ToStep-9
24r-4dCS A: Celd Shutdown

, e u. ..m, o. . _ . . ._. rm_.c.. p-9.. ., . . . . .

29 ""d=t: Leng Tenn44atus

,

l
I

:
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1

1
1

Table 48M-11
|

A. D. inn .re.4. n a 1.A._CC, n r. A. .i. f. . 4.P D. nu. re.n. Cnf.T.D.erc
~ . - - . . - . .~

1 i.t ;r,u .D.a m.<.e.., T. r+'p. . . _ .

2. Ye-ify Twbine-Trip
3. Ve-ifyPRHR-In-Service

-4,--Cheek 4f-S! Sh=ld Be Actuated
.C . U. nei.r,o D.c,.c,12 nt.e.e J.. . , . .

-6r-T4y-Tores:cm AC Perr
--7r--ChecA4f M:en S:e=n Li:'e !s^htien .^.nd Eyp= Va!= Shouk! Ee C!c=d

um.,ify-SG4kavi'~ ..'.'. ". .".d. ". .. ", '.~._Ae -

.. .

en.,.t tr cc TuMdu-Ryuredn

!0. Check-4f-ADS 4s-Required
4 i. cu.m.o., nc _D ...1 m,. Js._ - .. _.

12. Det=nine4f-RCS C=!dewn-Is-Required
| 41 co..m,.o .e t. .c. i. . .. t c e ,s.e.. . ,, . . .

. .~- --

!A Ve'ify-ColMaini".00: h0!athM)
!5. Ve-ify-Gontainment-Ventilation beladca
46,--C4mbif-PassiveGwaamment-Gading h Required
i, c,,i, _,.o ca... .: . ,. . o mhallen

-

.. ..... -m . . . . . . . . .-

4o r'k.m,.Ir. d.r .A.c, Dn.n. .a., o. .n.e.e n.,aA. . . . -. . .

ar-4f-Neh-Ret = Tc S:ep 3
49-Stabili7e-SG-Pressures
2A-Lead-Necess rj Equipment On AC Basses
247-Detennine-Appropriate-Rec: ve y Guideline

. 3 . n.r oggggs,., n, c o ~,,m.. A ,,,o c,.~ei.o s....o t..r.e.t..c,; m.m.t.r,.,g g g g u,., - . -. m. v.

.. J r.~c n 1. , o. .n.e..,a n., T. fi e6pOr6se1 M. . , . r. ' - v

'

ir .e.t. .c,' gin,ia. fu,~s,,I,. . a . ~ . mu. .i -

| o%arrev4M 809a.R04080795 Draft
W Westingh0USB 18.9-115 August 10,1995 .
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| .A. D. Lnn P.r_* A. 1. 1 i. , A_ r_.t. n.. f..fT. C i. n.. e. e_n MT. A. I. MA f. r A- T.. . _ .> ..

| Mif-TG-Ed8GlifMDd-IM6fds
i SMWMMf4Ndr-4fr-IM4ated

f ar-W44-ludatedcht-Making 4kwe4kwated Water f*C4wging N:np
j 4. Cm Te E 1, Leor React ~ ~ se=n&p*4aat
,

l

I
,

I

| 1

i
I |

|

|
:

|

|
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18. Human Factors Engineering

RW --

IGINe-4M.4-lh

A. D. f nn P('.A. i.1 I T C. ,(_' AM.T. .D. A T. I. . C. . h.. h.. P.D. .D. C._C C f f D. R 'F. 4. '.t'I. A M A P. 4. I. . i. ..~ . - . . . . . . . . -

C.r. .c. 4. u. P. U. ME. .D..A.'rA D C. . .~

-Tr-Gak Secm*ry-Prewme Be= dry
-3r---Determine 4 f-4kulr4G41*mid-Be-4adated
-3r-GetroffeedSk+w-To444nimi= RCS C=!down
-4r--GmbSecesulary-Madiatam-Normal

ar-14%4rG>-Te E 3, S:::= Generator-Tube-Ruixure
4r.-Gmtad4harging Re > To44aintahr441T-And-PR7ALevel
-6r--Gabif-ADS 41*mid-Be-Ac4uated

GaMfSawiveemtaimnentex4ing41muk! Be Stopped''

Jr-&wb4f-Accannulaim Should Be !solawl
-W- f4*eebRGS4k44eg-Temperatures 4ta!>k4r-Deceeanng
43r -Gieck-Narrow-Range Le > ! ? ^.11 SGs Len "":= 50%

,

| 44r--GmtadStewuriier Presure
43r-Verify-AG " ~ ~ r gired-ByelT44 dower
43r-Gieck CCV' Gooling Te PCPs
44r--ChecMf-An-RCP-Sl*m!d E: S::=wl
4&r-Gheck-if4ource R=; Detector *41xmid444nergired A
46c--Q>ectif-DG41amk14e-Su+pped
17r-Shu:-Down4hmecesary-Plant 4quipment
4Kr.-44aintainSlantentitions4tal4e
40r--Verify-ADS-Ac4uation#4-Necesary
23r.-Q>echif4cc.umulaton.4houkNsolated
21r-Check-if-RG&4kn4eg-Temperatures-Lew-ThawRHR Cu: - Temperature
32r---Gak-if-RCS-Pre %ure-Lew--Than-RHR Cu' "rewure
23r--Checklf-RHR4m Be P!=ed !n4ervice
24r--Gmtinue-G*>kk+wn-T*G4d41mkk+wn
257--Gak-RC4-Temperature &Lew-Than&>kl41xadown
26r --Twaluate4eng-Tenn-P4 ant 4tatus

o%arrev4il809n R%080795 Draft
| W W85tingh00S8 18.9-117 August 10,1995



r

ii -- Ei
i
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Table 4&M-14

A.n. ztan en1 C I ?.D. P_ .D. f T. I. P_.A.1. .T. T. V.. . _ . _ .

-h-Go-7WR-SJ-On4tED-Padi-1A
a-Pc;;c Pa=ge Lee Sw: 5" NO

-1--G: To R S.! On-ORANGE Pad >44
Pc;; : R=ge !m,-T:= 5F- YES-

he--intermedate Paige SUR Z re Or Negdce NO
-ar-Go-Te R S.2 On-YELLO"' P 114

a. Pc "e- Paetge4++-T:= 5"- YES
be-4ntermediate-Range SUR Zere Or Negative--YES
e,--4ource-Range-Energized--NO
de-4ntermediate-R=ge SUR More-Negative-T4w>-M-DPM NO

4r-GREEN-Path 44
a. Pc cer Range-Lerz 'n= 57- YES
h,--4*termediate4tange-SUR,2eroor-Negative--YES
t,---Source-Range 4snergized NO
dr--4alernwhate-Range-SUR-More-Negative-Timi--M-DPM-VM

% Go-T*R S.2 0:: YELLO"' Path 44
ar--Power-Ra::ge Le'z '":= 57 YES
br-4ntermediate-Range SUR Zere Or Negadve-YES
sr--kurce Pa=ge E:nergiml-YES
de-Source-Range-SUR-Zere Or Negative-NO

-6c-GREEN-Pad 64B
. Pe;;er Range Lere: Smn ." YES
be-lutermediate Pamge SUR Zero-Or-Negative-VES
er--4ource-Range 4snergial----YES
dr--Source-Range-SUR,2ere Or Negative-.YES

,

Draft .w newum..utwa=795
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'Y.'.,A. f. 19 O. .O. 1. C.

AP" F a.2 CORF COOLINC

-4r--G4e rR C.! On-RED-Path 4h
ar--Gwo-Exit-TCh42FF NO

-Gr---G4oTR-G2-On ORANGE-Pwh44
c. Core Exit-TG-Lev,-Than-4WX#F--YES

orede:ennined Value NOS RCS Sukw4ing-Bawl 4)n-Gwe Exi: TCs Gren:er nan
e. Cc-e Eni: 'E's Lesz Ban-Predetennined Value NO

4r--G.As . o. e.2 n. v. ri.60u. r o., m.. iir.r
-.. . .

ar-Gwe-hi:-TC. Le:e P:= !WXTF VES
br-RCS4ubemling-B=.-d On Care-Exi: TCs Greater--Than-Predetennined Value NO
ci--Gwe&it-TCn Let.: n= o:ede:ennined Value YM

1,. GREEi4 Path 44
ar-Cm&it-TC+Ler.r ?:= !24XEP-VES
h. RCS Suhm44ng-Bawt4)n-Gve-Exi: TCs G: enter n= orede:ennined-Value--YM

o%arrev4\1809n.R04440795 Ord
W Westingh00SB 18.9-119 August 10,1995
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=

Table 4SA816 (Shee: ' ef-2)

A!4e- r , us r sixx-

-11-Gi-T+4R404-On PSD Pat !f;

a,--Narrow-Range 42re! In At42::r: One SG Gren:er nan.On Sp= NO
br---Tota! Txd Be T^ SGs Gr=:er S= PredelenninedWalue-NO
er-PRHR4: low-Greater-Than-Predetermined Value NO

2. Ge TofR403-On-YEbbOW-Path 4fi
ar--One Of Se Fe!k> wing +

4. Na e Pange L ve! ? ^: Leas: O= SG Greater-Than-On-Sp= YES;Or
1----Total-Fee 4 Tie.v Tc SGs Greater--T1w>-Predetennined Va!= YES; O'
2. PRUR Re > Greater San-Predetennine4Walue--YES

br-Presure4n-A114Cw-Lew-Tiw>44ighet.' S:Sety-Valve-Setpoint---NO
L Go-T+FR444-On--YELLOW-Path 4h

a.----One Of The-Following;
4,---Narne-Range Leve! ! ^.: leastene-SG-Greater-Than>' 'p= YES; O'
L--Total TxJ B" Tc SGs Greater-Than-Predetermhal-b. . -YES; Or
3. PRl4R Rn Greater-Than-PredetennineJ#alue---YES

b,--44ewure4n-A1! SGs Le= '"= 14ighe44afety Valve Se: point YES
er--Narrow-Range 44 vel 4n4!! SGs Le= Tiwi-Top-Of-Span-NO

1. Go-ToFR403-On-YELLO %LPath44
ar---Oneof-TheSollowing;

4. Narrow-Range 14 vel 4n-A: Ler: One-SG-Greater n= On Sp= YES; Or
A----TotaffeedT4ow-To4Gs-Greater n= Wedetennined Value YES;Or
3. PRHR-Fim-Greater-Than-Predenennined-Value-YES

h. Re:/.are4n-Alf-S Ga4*w.-Than44ighest4afety-Valve 4etpoin' YES
er--Narnow-Range 4mvel-h>-All4Gs-Lew-Than-Top-Of4pa- YES
de-Prewure4n-All sos 12e Than Lc=s: S:Jety Va!ve Se: point-NO

5 Go-To4R44r2-On--YELLOW-Path 4h
ar-One Of-Thefollownig;

4. Narre. R=ge !# vel 4c ^ t lens: One SG Greater-Th= On Sp= YT4-Or
2. Tota! ExJ Re To SG+4reater-Than-Predetennined-Value YES; Or
? "RHR--Flow-Grea:er F-' aredetennined V:du H.S

b. - Weaure4n-All4GS4ew-Than44ighest4afety Valve Se:ps * YES
er-Nanow-Rangt44 vel 4n-All4Gs L = 3an-Teg>Of Spa. YES
dr--Presure4n-All SGs 12= Than4.ewest4afety ":dve Se:pdn: YES
er--Narn*w-Range 44 vel 4n-Al! SGs G:=:er Han-On4put-NO

1

1

1

1

|

|
|
|
|

1

1

|
1

|
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.m.. (b._. (T/ h. .. Un11a,..a n...o .. -. . .

1 Af_a ,,n. D. ._a n. - - f_.. . 1 in Ao Y _n,e. th. . . .C. f,'" /_".,.m.e,, n.._n. (b.. -,a._n n. V. E._C ., /_%.C
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1. . PR.trD. rin,... r.". . -- + -, n. . n.. D,._A me_. . : n. .A i.f.n.t. .. v. r.~C., .. .-. . .. .._ ..

k. .
D, ,..... I.n A.11 .C. /*_,.. f_ , e. 'T.h n. LF. : L -e.e. .C mf.e..,11_al .,. C. oew n e. V. C T.~

. ...-.. .. . . . - , . . . . , , . .

o. A,f_u ,,, o > D. _n n..a .. 1_. . ,.1. i. n .A.l.l .C./~*a I_.< , h..o.n. "T*.m (if C.non V.ES. ... .. . . . , , . . . . , . _ .

V.rC-

f e... , ., e. C. _n f e ,, i.f.a.l.. ,., C. .e.nn: n.Qg., c... ..... I. n A.}t. .C.t.' e f_., e "F"L. o n. e
-. ~ . . . .. .. . . e.

.. . . . ... .. . - . _ . .
WC.

A_f_m _ nu. D. _a.n..o.-
f . ..t

i. n A. ll C, /_* , (* ,- ,. . Tk.n.. A.. .C, ,o,m.a. . .._

,
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