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1882 MMIS ™™MPI EMENTATION REQUIREMENTS

Section 18E.1 describes a process which is typical of those that will be followed in the implemen-
tation of ABWR Man-Machine Interface Systems (MMIS). As pant of the Table 18E.1.1
discussion of the implementation process, the results of key activities are identified as bei?e}lhc
subject of an NRC conformance review. Tables 18E.2.1 through 18E.2.4 of this section define
the requirements that are 10 be met by the MMIS design implementation activitics that are 1o be
made available for review by the NRC. The MMIS si{\ implementation-related Design
Aeccrunoe Criteria (DAC) which are established through Rule Making, (refer to Sections 3.5 and
3.6 of the Tier | Design Certification matenial for the GE ABWR design), are defined such that
there exists a direct correspondence between the DAC entries and requirements imposed herein on
those design activities whose results are 10 be made available for NRC conformance reviews as
identified in Table 18E.1.1. Those requirements presented in Table 18E.2.1 through 18E.2.4
which carrespond 1o individual Tier 1 DAC acceptance criteria are specifically identified. There-
fore, satisfaction of those specific requirements shall result in full compliance with the Centified
Design Commitment and the corresponding Acceptance Criteria presented in the Tier 1 (Rule
Mating) DA estahlished for the MMIE design irn'amentarion,
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TARLE IR E2.) HUMAN FACTNRS ENGINEERING LESIGN TEAM AND PLANS

I HFE DESIGM TEAM COMPOSTTION

(Satisfaction of the requirements presented herein shall result in the creation of an HFE |
Design Team which is in full compliance with the ltern 1a Acceptance Criteria presanted in |
Table 36 of the Toer ! Design Ceruficaticn Material for the GE AB'VR design). |

1. The composition of the Human Factor Engineering (HFE) Design Team shall include, asa
minimum, the tachnisal gkills presented in Article (4), below,

2. The education and related professional experience of the HFE Design Team personnel shall
satisfy the minimum personal qualification mcl\;inmems specified in Article (4), below, for
each of the areas of ru}u'md skills. In those skill areas where related q_rofcssiond experi-
ence 15 specified, qualifying experience of the individual HFE Design Team personnel shall
include experience in the ABWR main control room and remote shutdown systerm Human
System Interface (HSI) designs and design implementation activities. The required pro-
fessional experience presented in those personal qualifications of Artcle (4) are to be sat-
1sfied by the HFE Design Team as a collective whole. Therefore, satisfaction of the pro-
fessional expericnce requirements associated with a particular skill area may be realized
through the comoination of the profsssional expenience of two or more members of the HFE
Design Team who each, individually, satisfy the other defined credentials of the particular
skill area but who do not possess all of the specified professional experience. Similarly, an
individual member of the HFE Design Team may possess all of the credentials sufficient 1o
satisfv the F'TT Desion Team gnalifization seqrirements far two or more of the defined skall

nrpng
12 SR

1. Alwemanve personal credentials may be accepted as the basis for satisfying the minisnum
personal qualificaton requirements specified in Article (4), below. Acceptance of such
alternative personal credentials shall be evaluated on a case-by-case basis and approved,
documented and Jetained in auditable plant construction files by the COL Applicant. The
fallrwing factors are exnmples of aliemar ve cradentials which are considen:l acceptable

2. A Professional Engineer's license in *hs roquired slill eona may by e-betituted for the

requaived Bachelaor, ‘epree,

| b. Related experience may substitute for education at the rate of six semester emdit houre
{Cr gach vere of experience un 10 a mexinumof 60 homs credit,

¢. Where course work is related to job assignments, post secc -y education mav be
substituted for experience at the rate of two years of educatio..  r one year experience.
Towm! cwdit for post secondary educstian rhal! not excacd twn years experience eredit,

n

REVI w12



TABLE 1R.E 21 HUMAN FACTORS FNGINEERING DESION TEAM AND PLANS

4.

Reguimd S\l Areg

Technical Proiect Management

Systems Enrineering

Nuclear Enpineering

Control and Instrumentation
(C&T) Enginestirg

-

Architeet Enrineering

w

Personal Qualification
a. - Bachelor's degree, and
five years experience in
nuclear power plant
design operations, and
- thre. years manasement
experience

b. - Bachelor's of Science

degree, and
.

expenence in at
three of the following
arcas of systems
engineening; design,
development, integra-
tion, operation, an' test
and evaluation

g - Bachclor's of Science
degree, and
- four years nuclear
design, development,
test Or Operations
exr rience

d. - Bachelor's of Science
degree, and

- four years experience in
design of process
control systems, and

- experience in at least one

the following ar=as of

C&I engineering;
development, power
plant tions, and
test and evaluation

¢ - Bachelor's of Science
degree, and
- four ysars power plant
control room desi n
exnarience

-
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TAPLE 16 E 2.1 HUMAN FACTNRS ENGINFEERING DESIGN TEAM AND PLANS

ReauimgAd Sl Ama

f. Heman Frctors f.
1
!
- @
| £ Plart Orerntions g
\
|
h. Computer Svstern Engincering h.

Personal Qualification

- Bachelor's degree in
human factors engi-
neering, engineenng
p:yc@n or related
science, and

- four years cumulative
experience related to the
human factors aspects of
hu ter inter-
faces. Qualifying
experience shsll include
expenience in at least
two of the following
human factors related
activites; design, devel-
opment, end test 7 ad
evalnanon, and
four years cumulative
cxperience related 10 the
kuman facters field of
ergonomics. Again,
qualiiying experience
shall include experience
in at least two of the
following areas of
human factors activi-
ties; design, develop-
ren!, and test and
evnluation

- Have or have held a
Senior React r Operator
tw‘&{um experience in
BWR nuclear power

plan. operanions

- Bachelor's degree in
Electrical Engineering or
Computer Science, or
graduate degree in other
engineering discipline
(¢.g.. Mechanic;
Engineering or Chemical
Eng'neering), and

- four years experience in
the design of digital
computer systems and
real ime sysiems
applications
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TARLE 18¥ 21 HUMAN FACTORS ENGINYZPRING DESIGN TEAM AND PLANS
¢. The HFE Design Team as being resnongikle for:
(1) tha develonment of HFE plans and procedures;

{11) the oversight and reviaw of HFE dagian, development, tert, and eveluation
antivities;

(1)) the initiation, recommendation, and provision of solutions through designated
chranels for mrableny idartified ir the implementation of the HF: activitiag;

(iv) verification of implementation of wwam recommendations,
(v) assurance thet all HFE activities comyply to the HFE plans and procedures, and
(+1) schedulinn of activities and milestones,

f. The HFE Design Team having the authority and organizational freedom to accomplish
its responsibilitics. The team shall have the authonty to determine where its input is
required and to access work areas, and design documentation, The Team shall have the
authority 10 control further processing delivery, installation or use of HFE/MS!
products until the disposition of a nor-~or formanse d- “oiency of uraatisfastory
conditior, has baen achicved,

g An HFE issue tracking systein which monitors the identification and closure of human
factors issues. The issue tracking system shall document and track human factors
engineering issues and concerns, from identification vnti! elimination or reduction 1

1

lcwal accentable 1o the YIFE Design Team

h. The Design Contol procedures through which the results of the iterative design
development activities are documented and processed 10 maintain integration of design
activines and assure that the design, design analyses and documentation are consiste 1
and aporos.aately reflect the details of dosion implementation decisinn:

2. The HFE Program Plan sha!! also establish:

a. That each HFE issue/concern shall be entered on the HFE Issue Tracking System lop
when first identified, and each action taken o eliminate or reduce the issue/concern
should be documented. The final resolution of the issue/concern, as accepted by the

@ HFE DesignTeam, shall be aocumented in detail. along with information m“ ng
HFE Design Team acce (e.g., person accepting, date, etc.) the individual
responsibilities of the Design Team members an HFE issue/concern is
identified, including definition of who should log the item, who is responsible for
tracking the resoluron offorts, who is responsible for acceptance of a resolution, and
who sheill enter the necessary closeowt date, and

""[" b. That the HFE Issue Tracking System shall address human factors issues that are
identified throughout the development and evaluations of the Main Control Room and
Remote Shutdo oa System HESI Design implementation.

N —

3. The ITFE Progrmm Masagement Plan documont shall include:

a. The purpose and organization of the plan

e |
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TARLEIRED] HUMAN FACTORS ENGINEERING DESIGN TEAM AND PLANS

b. The overa' HFE crog-am goals and obinctives

¢. The relationship between the HFE program and the overal! plant u‘nipmem
procuremeant pod construction progrem (nrganization and schadule),

d. M=fnition of the HFE Design Team and their activities including:

(i) Description of the HFE Design Team function within the broader scope of the plant
equipment procurement and construction program, including charts 10 show
organizational and functional relotionships, reporting relationships, and linas of

COImuniration,

(i) Description Gf the responsibility, avthority and accourtability of the HFE Design
Team orgar zation,

(1i1) Description of the process through which management decisions will be made

reganting ML

(iv) Description of the process throuph which trchnical decisions will be niade by the

HYE _esies Team

(v) Description of the tools and techniques (e.g., review forms, documentation) to be
utilized by s HIFE Design Team in [ 'filling their responrili :'e2

1) Description of the the HFe Design Team staffing, job descriptions of the
indiv il el T Decign Tear perconne! and their personal qualifications, and,

() Definition of the procedires that wil! govern the intemal managemant of the HIT

Pesim Team
e, Definiton of the HFF Trsue Trocking Svatem and its implementation including:

() Individual HFE Design Team member responsibilities regarding HFFE jseue
id=ntification, jopging, issue resolution, ar issue closeout;

(1) Procedures and documentation requirements regarding HFE issue identification.
These shall include description of the HFE issue,effects of the igsue if no design
change action is taken and an assessment of the criticality and likelihood of the
identifed HIFE dssve manifesting 11521f into unacceptable HS1 perfermance, and;

(117) Procedures and documentation msuifemu regarding HFE issue resolution.
These procedures shall include evaluation and documentation of
| solutions, implemented solutions, evaluated residual effects of the implemented
solution and the evaluated criticality and likelihood of the implemented resolution of
the HFE issue manifesting itsel{ into uraceeptable HS1 performence.
f. Tentification and description of the following implementation plans to be developed;
(i} System Functianal Requirements Development,
(i) Allncation of Function,

it Task Analysis,

8 REVA 14w






TABLE 18 E21 HUMAN FACTORS ¥ENGINFERING DESIGN TEAM AND PLANS |

¢. [EEE S« 1023-1988, [EEE Guide 1o the Ap?lsudon of Human Factors
En;inuﬁn’ 10 Systems, Equipment and Fac'lities of Nuclear Power Generating
Swations, 1088, (IETE)

f  MIL-H-46855B, Human Engineering Requirements for Military Svstems,
Equipment #nd Facilities, 1979, (Den. of Defense)

¢. NUREG-0700, Guidelines fur Control Room Design Reviews, 1081, (1) S,
Nutlear Regulatory Commission)

h. NUREG/CR-3331, A Methodology for Allocating Nuclear Power Plant Control
Funstions 'o Homan and Avtomated Control, 1922, (U. §. NRC)

B . |

Note that within the set of documents listed above, differences may exist regarding the
specific methods and criteria applicable 1o the conduct of system functional
requirements analysis. In situations that such differences exist, all of th methods and
criteria presented within those documents are considered to be equally appropriate and
valid and, therefore, any of the above listed documents may ha eslscied as the haeic Jor
the svsiem functionn! requirements analveie,

b. that system requirements shall define the system functions and those system functions
ehall nrovida the baeie for determining the associated HET performance requirements.

c. that critical functions shall be defined (i.e., those functions required to achieve major
system performance requirements; or those functions which, if failed, could pose a
saloty bazard 19 plan® personnel or 10 the genere! public),

d. that safety functions shall be identified along with any functiona! interre!ationship these
sefoty functions may have with non-safety systoms.

e. that functions shall be defined as the most general, yet differentiable means whereby the
system requirements are met, discharged, or satisfied. Functions shall be arranged in a
logical sequence s0 that any specifie! operational usage of the system can be trnced in

¢ end-to-end nath,

f. that functions shall be described initially in gnfphic form. Function diagramming shall
be done starting at a “top level”, where major functions are described, and continving 10
decompose major functions to lower levels until a specific critical end-item
requiremant cmarges, ¢.2., 8 piece of equipment, software, or an operator.

g that dewiled nasrative descriptions shall be developed for each of the identified
functions and for the overall system configuration design itself, Each function shall be
wlentified and described in terms of inputs (observable parameters which will indicate
system status) functional processing(control process and performance measures
required to achieve the functon), functi mal operations (including detecting signals,
measuring information, comparing one measurement with another, processin
information, and acting upon decisions to produce a desired condition or result such as
a system or component operation actuation or trip) outputs, feedback (how 1o
determine correct discharge of function), and interface requirements from the top down
0 that suMur~tions are reenrrized as pen of larper functional ¢lements.
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© 71t 4Jp N FACTORS ENGINTERING DESIGN TEAM AND PLANS

", e Functic as! Reqwerements Anslysis Implementation Plan shall include:

The methods for identification of systam lavel functions based upon rvstem
rorformance renuirements

The methods for developing graphic function descriptions (e ¢, Functional Flow
ek Diagrams and Time Line Diagrams)

The method for daveloning detailed finction narrative descriptions which encompaes:
(i) observable parameters that indicate system status,
(1) eontrol pocess and data required 1o achieve the function, and

141y how 10 determine the manner in which prorer discharge of functing is to ba

detumited

Analysis methads which define the integration of closely related subfunctions o that
they can be treaied as a vait

Analvsis methots which divide identif22 subfurctions ir o tvo prouns aceording o
y fron

L Y '}' ~3

11+ Common achievement of the subfunction is an essential condition for the
accmmlighennnt of 5 hisker leve! “cvion, of

(11'The subfunction is an alternative supporting functions o a higher level function or
the subfunctinn’'s accomplichmen: ¢« not nercesanly & requisite for o higher leve!
funstion.

Requirments o identify for each integrated subfunction:

(i} The basis fyr why recomnlishmen: of the rubfunction is required,

(1) The control sctions necessary for o-complishment of the subfunctions,

(+1) The mararoo-«rs necessary for the su* function contra! actinng,

(iv) The criterin for evi!nating the resultaf the subfunction control actions,

(v) Tle paramet-rs necessary for evaluation of the subfunction

(+1) The ¢riteria 1o be used to cvaluate the subfunction, and

{+11) The criteria for sc'«ctinp alternative funcnon assiznments if the evaluation criteria
15 not satix” od,

IV,  ALLOCATION OF FUNCTION IMPLENTENTATION PLAN

1. (Sarisfaction of the requirements presented herein shall result in the crearion of an Allocation
of Function Implementation Plan which is in full compliance with the ltem 3.a Acceptance
Criteria presentad in Tabile 3 6 of the Tier | Design Certification material for the i ATVR
desinn), The Allncetion of Functinn Implamentation Plan Shall ecteblish:

11 REVD sAvm




TAPLE 1R R 21 HUMAN FACTORS ENGINEERING DESIGN TEAM AND PLANS

a. The methods and criteria for the execution of function allocation which are consistent
with ¢ HFE practices and principles. Within the context of function allocat on,
accepted HFE pracaces and principles are presenied in the following documenis:

0. AD/A223 168, Sysiem Engineering Management Guide 1990, (Dept. of Defense -
Defense Systems Management College, K ckler, F., et al)

b. AR 602.1, Human Factors Engineering Program, 1983, (Dept. of Defense)

¢. EPRINP.3659, Human Factors Guide for Nuclear Power Plant Control Room
Developrent, 1084 (Electric Power Pesearch Institute)

d. [EC 964, Design for Control Rooms of Nuclear Power Piants, 19%9, (Rureau
Centra! de 12 Commission Elactrotechnique Intemationale)

¢. NUREG-0700, Guidelines for Control Room Design Reviews, 1081, (17§,
Huglaar Regulatory Comemiesion)

f. NUREG/CR-3331, A Methodology for Allocating Nuclear Power Plant Control
Funcior: te Humean and Aatomated Control, 1983, (U, §. YRC)

Note that within the set of documents lizted above, differences may exist regarding the
specific methods and criteria applicable to the conduct and analysis of function
allocation. In situations that such differences exist, all of the methods and critena
presented within those documents are considered 10 be equally a ate and valid
and, therefore, any of the above listed documents may 12 selecied as the basis for
coaducting the fonetior allocation and analysis.

b. That all aspects of system and functions definition shall be analyzed in terms of
resulting human performance requir-ments based on the expested user population.

¢. That the allocation of functions 1o pereonrel, svetem elements. and persnnne! system

combinations shall efiect
(1) sensitivity, precision, time, and safety requirements,
(i) renuired reliahitity of system perf rmance, and

{ii1) the number and the necessary skills of the personne) reouired 10 onerate and
main‘zin the system

d. The allocation criteria, rational, analyses, and procedures shal! be documented.
¢. Analyses shall confirm that the personnel elements can correctly perform tasks allocated

i them while maintaining operator situation awareness, accentahle parsanna! worklo o,
and facilitating porsonncl vigilance.

12 REV3 142






TANLE 18 721 HUMAN FACTORS ENGINEERING DESION TEAM AND PLANS
f. MIL-H-46855B, Human En&imuing Requirements for Military Sveiems,

B R

| 38 ]

Equipment end Facilities, 1979, (Mept. of Defense)

p. MIL.STD. 1478, Task Performance Analysis, 1991, (Dept. of Defense)

b NUREG-0700, Guidelines for Control Room Desipr Reviews, 1981, (U 3,
Nuzlear Reeulatory Comemission)

i. NUREG/CR-3331, A Methodology for Allocating Nuclear Power Plant Contro!
Functions 1o Human and Automa'sd Contro', 1982, (U, §. NRO)

j. NUREG/CR-3371, Task Analysis of Nuc'ear Power Plant Control Room Orews
(Vol, 1), 1983, (U. §. NRC)

Note that within the set of documents listed shovs Aifferences may exist regarding .
specific methods and criteria applicable .o the conduct u! HFE task analysis. In
situations that such differences exist, 7.1 of the methods and . *aria presented wichin
those documents are considered 1o bv equally appropriate and vaud 4 thee_ore, any
of the ehove Yoted documents may |e sclected as the basis for the task analysis

- The scope of the task analysis whicl shall include all operations performed at the

operator interface in the main control *oom and at the remote shutdown system. The
unalyses shall be directed to the full ran= of plant operating modes, including start.in,
nnal operations, abnormal opsrations, . nsient conditions, low power an
shuidown conditions. The analyses shall also ~ddress operator interface operations

during periods of maintenarnce tast and inspecnio, of plant systems and equipment nod
of the 13T enuinment

That the analvsis shall hink the identified and descril ed tasks in operational sequence
diagrams. The task descriptions and operational seq sence diagrams shall be used to
identifly which tasks are “critical” in terms of nce for function achievement,
potential for human error, and impact of task failure  Human actions which are found
10 affeer plant rick in PRA sensitivity an. lyses shall alzo be considered “eritical”,

- Task analysis shall begin with the development of ietailed narrative Aescriptions of the

personnel activities required for successful compl tion of the sk, Tack ana'yses shall
dfine the innut, process, and output requized by nd of rursonnel.

- The task analysis shall be in detail sufficient enough to identify information and control

requirements such that requirements for alarms displays, data processing, and contrals
for human task accomplishment may be ¢, ecified,

The task analvsis results shall be made available as input 10 the personnel training
pragrams.

The Tazk Analysis Implementation Plan sha!l inclode:

The methods and dats sources 10 be used in the conduct of the task anzslysis

The methode for conducting the initia) thigh level) task analveis incleding:

14 REV2 anvar



TARLE 12 %21 HUMAN FACTORS BNGINEERING DESIGN TEAM ANTY PLANS

(i) converting functions 10 tacks,
(11) developing narmative task descriptions,
(i) developing the basic statement of the task functions,
(iv) decompocition of tasks to indivicual activities, and
(v) development of operational sequence diagrams
¢. The methods for developing detailed task descrintions that addross;

fi) information requirements (i e, infarmation required to execute a tesk, including

cues for ek initintion)

(i1) decision-making requirements (i.¢., decisions that are probable based on the
evaluations, descrintion of the decisions 16 be made and the evaluations tu be

perfnrmed),

(iii) response requirements (i.¢., actions 1o be taken, frequency of action, speed/time
lin?;quinmou. any tolerance/ requirements associated with the action,
consideration of any operational limits of personnel performance or of equipment
body movements required by an action taken, and ary ovorlap of task requirements

such ag serix! ve pacalle! tase elomenty)

(iv) feedback maniremente (i o fer'hask reguired to indicate sdequary of n~'ions
# Yeaand

£

(v) personnel workload (i.e., both cognitive and physical workload and the estimatinn

of the Yeve! of AifTealty associat ¢ with a particulnr wort )04 condition,

& (vii) any associated task support requirements (i.e., special/protective clothing, job aids
’ or reference materials required. 21+ 100ls and squinent iecvired or any computes

procassing sunpoett aids)

(vii) workplace factors (i.e., the workspace envelope required by the action taken,
workspace énvironmental eonditjong, location that tha.werk is to be perfrrmed, the

" physical/mental attridutes of the work),

(vii) staffing and communication wimmm (i.e., the number of personnel, their
¢ skills, the form and content of communications
and other nersanne! interaction required when more than one person is invalved),

technical specialty, and specifi
aﬁf
(ix) the identification of any hazards involved in execution of the task. .

d. The methods for identification of critical tasks. The identified critical tasks shall

include at the minimum, those operator actions which have significant impnot on the

PRA results as presentsd in Section 19107 of the SSAR

1§ REVY 912
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TARLE 18 E2.1 HUMAN FACTORS ENGINEERING DESIGN TEAM AND PLANS

f. The methods for conducting alarm, disnlay, processing, and control requirements
analvsis

g. The methods through which the application of task analysis results are assernbled and
drcamented to provide input to the development of personnel training programs

h. the methads to be used 10 eveluate the meults of the tack analveie,
HS!I DESICN IMPL EMENTATION PLAN

(Satisfaction of the requirements presented herein shall result in the creation of an HSI
Design Implementation Plan which is in full compliance with the ltem 5.a Acceptance
Criteria presented in Table 3.6 of the Tier | Desiin Certification material for the GE APWR
desinn), The HST Design Implementation Plan shall estabtish:

a. The methods and criteria for Hsmuipmem design and evaluation of HSI human
performance, oig'gmem design and associated work place factors; which are consistent
with accepted HFE practices and “'inciplea. Within the context of performing these
1151 design evaluations, accepted HT' methods and cri~ria are preectad in the

{u" nwine docuvanis,

2. ADJ/A223 168, System Engineering Management Guide 1990, (Dent. of Defence -
Defense Svsteme Manssemant Collops, Kockle, F, et al)

b ANSI HFS-100, American National Standard for Human Factors Engineering of
Visiel Dirplay Terming! Worketarions, 1988, (Am, Natl. Standswds Institute)

¢. EPRI NP-3659, Human Factors Guide for Nuclear Power Plant Control Room
Devalopmicat, 1984, (Elecrric Powser Research Institute)

i

EPRI NP-3701, Computer-Generated Display System Guidalines, 1984, (Flectric
Poveer Resesrch Inctitiute)

¢. ESD-TR-86-278, Guidelines for Desioning User Int=rface Software, 1000,
(Departmant of De'ense)

f. IEC 964, Design for Control Rooms of Nuclear Power Plants, 1989, (Rureau
Centre] de i» Commission Tlectratechnique Irterrancaale)

g. MIL-H-46855B, Human Engineering Requirements for ! *ilitary Svstems,
Equipment and Facitities, 1979, (Dept. of Defense)

h. MIL-HDBK-759A, Humrn Factors Enginsering Design for Army Material, 1081,

(Dent. of Delunse)

i DOD-HDBK-761A, Human Engineering Guidelines for Management Information
Systems, 1990, (Mept. of Defense)

j. MIL-STD-1472D, Human Enginccn'ng Design Criteria for Military Svstems,
Eaquipment and Faciiitier, 1989, (Dent. of Delense)

k. NUREG-0696, Functional Criteria for Emergency Response Facilities, 1080,
(L. 8. Nuclear Regulmory Comimission)
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TABLE 1K£ 2.1 HUMAN FACTORS ENGINFEPING DESIGN TEAM AND PLANS

1. NUREG-0700, Guidelines for Contro! Room Design Reviews, 1981, (11§
Nuelesr Regulatory Comemission)

m. NUREG-0800, Standard Paview Plan, Rev, 1, 1084 (U, §. Nuclear Reoulatory
Commissicn)

n. NUREG-0899, Guidelines for the Preparation of Emergency Opereting
Prosedures, 1082 (U, S, Nuclerr Perulntory Commiseion)

o. NUREG/CR-5228, Techniques for ngnﬂn;‘ﬂowchm Format Fmergency
Operating Procedures (Vole, 1 & 20, 1989, U, £ 1RC)

p. NUREG/CR-4227, Human Enfineerin Guidelines for the Evaluation and
Assessment of Video Dieplay Unire, 1985, (U 8. Noclear Regu!atory
Commission)

Note that within the set of documents listed above, differences mzy exist regarding the
specific methods anc criteria applicable 10 the conduct of HSI design evaluations. [n
situations that such differences exist, all of the methods and criteria presented within
those documents are considered 10 be equally appropriate and valid and, theretore, any
of the above lizic! docurnents may be s2lected g the basis for the HEI desipn

1 $iane
Cvanginags,

That the HSI dcsign shall implement the infarmation and control requirements
developed through the task analyses, including the displays, controls and alarms
necesss = for the mvan rinng nf hage <ol Identified in the tarle aalvee s g bein g eritial

_ The methods which will assure that the HSI human performance equipment, dcsirn and

associated workplace factors »+e conciotoit with thase randeled and evelaated 4 the
chonpiatad w2l napteais,

That the HSI design shall not incorporaie any equipment (i.e., hardware or software
fonetion) which has not beer specificr’’> evalnated in the task analysis.,

The HSI design criteria and guidance for control room operations during periods of
maintenance, test and inspection of control room HS1 ¢ uipricnt an! of other plam
enuiprient which has control room porsonnel interface,

The test and evaluation methods for resolving HFE/HST design issues. These est and
evaluation methods shall include the critcria to be used in selecting TFEMET Jesign
and evaloatian 10ols which!

(i may incorporate the use of static mockups and maoviels for evaluating aecess and
waorksnace related HFE insues, and

(1) shall require dynamic simulations and HSI prototypes for conducting evaluations of

the human performance associared with the activities in the critical tasks identifiod in
the tagk analysie
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2.

Vi,

The Homan Svstar 'atarface Design Implamentation Plan shall include:

a. ldentification of the specific HFE standards and guidelines documents which
substantate that the selected HSI Design Evaluanon Methods and Criteria are based
unon accepted HTE practices and principles.

b, Definition of standardized HFE design cenventions.

¢. Definition that the standard design feat +  presented in Section 18.4.2 of the Stancia-d
Safety Analysis Report (SSAR), and th. - andard HSI equipment technologies,
presented in Seciion 194 3 of the SSAR, shal! he incomnrated o8 requirements an the
;”" l":r;l“"“

d Definition of the design/evaluation 100ls (e.g., prototypes) which are 10 be used in the
conduct of the HS! design analyses, the specific scope of evaluations for which those
tools are 10 be applied and the rationale far the e lection of thoee srecific wo's und 1ot
neenainted scone of anntization,

PLANT AND EMERGENCY OPERAT™NG PROCEDURE DEVELOPMENT

VO RMENTATION PUAN

(Satisfaction of the requiremants g:vwmcd herein shall result in the creation of a Plant and!
Emergency Operating Procedure Development Implementation Plan which is in full
compliance with the Item 6.2 Acceptance Criteria presented in Table 3.6 of the Tier |
Design Cernfication material for the GE ABWR dui’n). The Plant and Emerpency
Ovisranine Prvvedies Development Implementation Pan shall establish

a. That operator actions identified in the task analveis ghall he pead ag the hasie for
yrecifin  the nrosedyr2s for opersticas

#. ANSI-N18.7-1976, Administrative Controls and Quality Assurance for the
Oreration Phase of Nuclear Power Plants, 1976, (Am. Natl. Suds. Instit)

I EPRINP-3659, Human Factors Guide for Nuclear Power Mlant Control Room
Deavclopment, 1984, Elecrrie Povar Rasearch Institite

¢. IEC 964, Design for Control Rooms of Nuclear Power Plants, 1929, (Bureau
Crntral de I Commission Rleerriechaique Internationale)

d. MIL-H-46855B, Human Engineering Requirements for Military Systems,
Equipment and Facilities, 1979, (Mept. of Defense)

¢. NUREG-0899, Guidelines for the Preparation of Emergency Operating
Procedures, 1982, (U, §. Nuclesr Repulatory Commissivn)

{. NUREG-1358, Lessons Learned from the SPccm Inspection Program for
Crrzrgency Operating Procedures, 1989 (17, S Nucl, Regul. Conimiesion)
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g. NUREG/CR-5228, Techniques for Preparing Flowchan Format Fimergency
Onerating Procedures (Vols. 1 & 2), 1989, (U. §. MRC)

b, MIL-M - 63035 (TM), Military Specifications Manuals, Trchnical: Front Find
Analysig, 1277, Mep. of Defense)

Note that within the set of documents listed above, differences may exist regarding (he
specific methods and criteria applicable 1o the development of operating technical
procedures. In situations that such differences exist, all of the methods ead criteria
presented within those documents are considered to be equally ate and valid
and, therefore, any of the above listed documents may ba selected as the hasis for the
cperating tecknical procedure development,

b. That the procedures to be devel shall address normal, abnormal, and emergency
plant operations including consideration of plant operations during periods when plant
systems/equipment and primary operator interface (.., main contre! roam) ecuiprae
ie undergring, ter!, maintenance ar inesaction,

¢. Methods and criteria for development of the operating technical procedures which are
consistent with accepted HFE practices and principles. Within the context of opernii«
procedure development, acer pted HIF roather' and eriteria are precent=d in the
fohowing dasuments:

d. That & Writer's Guide shall be developed which establishes the process for developing
the technical procedures for normal plant and system operation, abnarmal plant
rations, emergency plant operations and for responding to plant alarm conditions,
‘The Writer's Guide shall contain objective criteria which will require that the operations
technical proce dures develoned are corsisisnt in organization, style, content and us: e

of 1
2. The P:lam and Bmerrency Onerating Procedurs Developmeat Implementation Plan shall
a. ldentification of the task analyses' definition of required human actinns as the data
eroires 10 be used as G hasis for procedure development,
b, Dequirstments for the davelopment and nse of a Technical Procedure Writer's Guide,
- ¢ Definition of the methods through which specific operator skills and training needs, as

m? be considered necessary for reliable execution of the procedures, will be identificd
end documented as part of the echnizal procedures development activities, and

d. Pequirsment that the dosumented technical procedures developed shall include:
(i) Title of the procedure
(i1) Suiement of the rrocedure's goal and applicability

(1) Identificatinn of any mference material necessary to support execution of the
procudure
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TANLE 18 £.2.1 HUMAN FACTORS ENGINEERING DESIGN TEAM AND PLANS

{iv) Identification of any prerequisites conditions which must he satisfied prior to
erecytion of the nrecedure

(v) 1dentification of any precautions ( i.e., wamings, rautions, and notes) that muet ke
cenrideres in the evscution of the procedure

(vi) Identification of any operational limits
tvii) Dafinition of the specific human actions steps required, and

(viii) ldentification of the lrciﬂc criteria that the operator may use 10 judge that the
gonals of the procedure have been achieved

VIl HUMAN FACTORS VERIFICATION AND VALIDATION IMPLEMENTATION PLAN

I (Satisfaction of the requirements presented herein shall result in the creation of 8 Human
Factors V= "% ation and Validation Implementation Plan which is in full compliance with
the ltem ' .scceptance Criteria presented in Table 3.6 of the Tier | Dcsi’n vification
material for the GE ABWR design). The Human Factors Verification and Validaton
(VA V) Imnlemertaiion Plan shall establish:

a. Human factors V&V methads and criteria which are consisient with accepted HFF
practices n';grpﬁnciples. Within the context of performing human factors V&V,
accented 1IFT riethods and eriterin are rresente in the following documenty:

‘ a. ADJA223 168, Sysiem Engineering Management Guide 1990, (Dept. of Defarce -
Difense Sosiems Manapsment Cullege, Kockler, 17, et al)

L. DOD-HDBK-763, Human Enginecdn&?rocedums Guide, Chapters §-7 and
Anpendices A and 1, 1901, (Dept. o Defense)

¢ DODI 50002, Defense Acauisition Management Policies and Procedures, 1991,
Dept. of Defense)

.

EPRI NP-3701, Computer-Gencrsted Disnlay Systemn Guidelines, 1984, (Flectric

Power Reeenrch Institute) A

c. [EC 964, Design for Control Rooms of Nuclear Power Plants, 1989, (Tlurean
Central de '2 Commission Tlectrtechaique Intermniionale)

f. IEEE Std. 845-1988, IEEE Guide to Evaluation of Man-Machine Performance in
Nuclear Power Geoerating Station Control Rooms and Orher Pericheries, 1988
(TEZF)

g MIL-H-468558, Human Engineering Requirements for Military Systems,
Eauipment and Facilities, 1979, (Dapr. of Defense)

h. DOD-HDBK-761A, Human Engineering Guidelines for Management Informanon
Systame, 1990, (Dept. of Defense)

’ 1. NUREG-0700, Guidelines for Control Room Desian Reviews, 1981, (11, §,
Nuclear Repulatory Commistion)
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j. NUREG 0899 Guidelines for the Preparation of Emergency Operating
Precedae, 1082 (U, S, Muclesr Perulatnry Commission)

I TOP 1.2.610, Tex:  perating Procedure - Pant 1, 1990, (Dent. of Defence)

1. NSAC-19, Verification and Validation for Safety Parameter Disnlay Systems,
1681, (Blectric Power Research Inetitute)

m. NUREG/CR-4227, Human Engineering Guidelines for the Evaluation and
Assessment of Video Dieplay Unite, 1985, (U 8. Nuclear Regulatory
RO [ Commission)

Note that within the set of documents lisied above, differences may exist uvrch‘n;
the specific methods and criteria applicable to the conduct of human factors V&V,
In situations that such differences exist, all of the methods and criteria , -esented
within those documents are considered to »e equally appropriate and valid and,
therefore, any of 12 ahave listed dosuments mey be sclected ar the basis for Juman
fuerors V&Y,
b. The methods and evaluation criteria for confirming that the performance of the
inteerated HE), meets the HFE design poals as eatablizhed in ihe HFY Program Plan

¢. The scope of the evaluations of the inwegrated HSI shall include:

(1) The Human-System Interface (including both the interface of the opera’. r with the
HS1 equipment hardware and the interface of the operator with the HS]
equimant's software driven functions)

(i) The plant and emergency operating technical procedures, and
{1#1) The over=!! HSI work environment

d. That static and/or “part-task” mode evaluations of the HSI equipment shall be
conducted to confirm that the controls, displays, and data processing functions
identified in the sk analyses are provided and that those controls, displays and data
proceszing functinne ar: desinned ir arcordance with accepted HEF pragticrs and

Cprincipies, e .

. The integration of HSI equipment with each other, with the operating personnel and
with the Operations Technical Procedures shall be evaluated gh the conduct of
dynamic task performance testing. The dynamic task ‘ﬁﬁormmce mﬁn&md
evaluations shall be performed over the full scope of irueflted HS!1 design using
dynamic HS! prototypes (i.e., prototypical HSI equipment which is dynamically drven
by real time plant simulation computer models), other evaluation tools and/or past
dynamic task performance test and evaluation results. The methods for defining the
scope and application of the dynamic HS! prototype, past test results and other
evaluation tools shall be documented in the implementation plan. The dynamic task
performance teste and cvaluations shull have as their objectives:

ealpry fie oriene and rririrg) fun=n

(i) Confirmation that the integrated HSI design facilitates achicvement of the identified
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(1) Confirmation that the allocation of function and the structure of tasks assipned 10
personne! i+ consisient with accepted HFE principles,

(ii1) Confirmation of established main control room staffing and the H5I design and
configuration provided to support that staff in accomplishing their assigned tasks,

(iv) Confirmatinn that Operations Techrical Procedures are complete and accurate,

(v) Confirmation that the dynamic asnects of the HST are sufficient for task
accomplishment, and

(vi) Confirmation that the imegrated 1151 design is condusive 1o eliminating the
Pﬂ!‘.‘hﬁ!ﬁ foor emermtor ervore

f. That dynamic task performance iest evaluations shall be conducted over the full mnpe
of onperationa! condit ons and upsets, including:

(1) Normal plant operations, such as plant startp, shitdown, full power
opasntions, and plant maintanance sctivities,

(i) Plant sysiem and equipment failorer
(111 HE L equirnuent fuilures;

(iv) Plant transients, ard;

(v) Postulated nlunt ucciduats conditians,

g. The HFE performance measurcs o be used ay the bas s for evaluating the dynamic task
performmice test rest!'c These perforraoce measur - ngll inzlude:

(i) Operating crew primary tack perfonnance char-eristics, such as task times and
procedure olations,

(i1} oparating crew errors and/or error rates,

fili) opemting cTew sithation awarenges,

(iv) operating erew workload,

(v) cperating crew communications and coordination,
(vi) anthropometry evaluations,

(vii) physical pasitioning and interections, and

(viii) HS1equipment performance measires

b The methods to confirm that HFE issues identified and documeated in the Human
Fastors Tsene Trackine System have been resolved in the integrated HSI design, and
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i, The methods and criteria o be used to confirm that critical human actions, as defined
by the task mm.ummmumummnm degign in & manner
consisient with fecepred HIT neactices and principles.

) mmmmmmmwuuuwmmuummmmms
are cormoct and can be exacuted withis the realm of secented human parfomaice
¢.mahi'ides,

r The Fuman Pactor: Verification and Yz 1ation Implement: ion Plan shel! inclurde

8. D=finidon of Teat Obicctives

b. Definition of Test methods and procedures

¢. ldentification of the participants in the dynamic task performance testing which sha!l

inchude fioenaad oneruions as st suhiocu
4 Definition of dynamic tesk parformence test continong which shall inclod.:
Y plart stamy operations
(i) plant power operstions
('1t) plant shuidown operations
fiv) plant refusling and meintenane oyerations
(v individual plant system and equipment faileres
() individus! 1181 enuinment failure (e.¢., loss of VDU functions)
(vii) design ba's reansionts (2.g,, terbine trip, Joss of feedwator)
{viif) desipn busis prcidens (2.p., 1 NCAs)
(iv) execation, of synytom baeed emergency procedurss

ix) execution of tagk scenaring which contain crities! racks as identified in the wmrk

1 .
anelsses

e. Methods for defining scope #=! confipnration of the prototypical RE1 mquired to

FupaOn testing

. Methods for A=fining criterin and pa~formance measvres to he used in evaluating tect
msull

g. Method for conducting analysis of test dua

h. Peguirement that the HST desipn shal! be revisved and confirmed:
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(1) whavctnommudmﬂnmmdmcw.&lgla and alarms ted in
Tables 18F.12.1, 2 and 1 of the ARWR Siandand Safety Analycis Peport (SSAP),

andd

(111 that the implemented design is consistent with the stanCard design features and
wechnologic: as presented in Sections 18.4.2 and 18.4.3, respectively, of the SSAR

i, requirements for (e d=velopment of documented test & evaluation plans and

v e s iyy e
1 - e 3

-

j. mequirements for documenting test results.
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