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Draft ITAAC/DAC

Element A - Human Factors Engineering Program Management

DESIGN COMMITMENT:
Human-system interfaces (HS51) shall be

a structured top-down human faclors systemg
analysis and shall reflecl stale-of the arl
The HS1 shail include el operations;
maintenance, test, and inspection interfaces,
needs of the main control room and remole
shutdown system funclions and equipment

INSPECTION/TEST/ANALYSIS: DESIGN ACCEPTANCE CRITERIA:
To assure the integration of HFE into system 1 The HFE design team shall inciude the
development (1) a HFE Dasign Team shall be  following expertise

established: and (2) a HFE Progran Plan

shall be astabiished 1o assure the proper a Techmcal Project Management
documentation of the human faclors c  Nuciear Engmneenng
engineenng program. d Control and instrumentation Engmneernng
e Architect Engineering
{ Huan Tactors

g Plami Operations

h  Computer Systems Engmneenng
i Plant Procedure Development
} Parsonne! Tramir 3

2. The Human Factors Engineering (HFE)
Program Plan shall establsh

a._Humao System interface (HOH ¢ ga and
- fiod , .
; " | MFE .
ol
.+ The pnmary objectiveg of the HFE Pro
gram shall inciyde. al the mmmum, the
obieclive be 1o develop an HS! which makes
possible sale efficent. and refiable operator
performance

1 REV1 521



£, 2 The goals of #ws the HFE Program wiuch
shail be stated n “operator-centeraed” terms
and whweh-ohall sarve as cntena for tes!

and evaluation activites These “cperator-
centerad” HFE design goais shall include.

_ (i} & The operahng team can accomphsh ail

__{ii} » The system and aflocation of lunctions
will provide acceotabie workioad levels and

__Liil} & The system will support a high degree
of operating crew “situation awareness”

_{iy) 4 Signal detection and even! recognition
muumize the need for operators to mentaily
transform data in order 1o be usable

_l¥] @ The system will mimimize operator
memory load.

_{vi} + The operator interfaces will minmize
the peotential for operator error.

REV svee






L The HFE Design Team-shal-have gying the
authomty and orgamizatonal freedom to
responsibilitgs, e aceomphohad and o
HEU dasgn- The team shall have the authorty
to determine where s inpu! s requwed.  and
1o access work areas. ang design
documentation. The Team shall have the
autherity 1o control further procassing, dei-
very, installation or use of HFE/MS! products
unt¥ the disposition ot a non-conformance,
deficiency or unsatsfactory condiion has

REV.Y 52ve
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4, 2 (Tier 2 criteria onily)

Criteria regarding the composition of the HFE
Design Team are as presented in Altachment |
to the HFE ITAAC/DAC

2. (Tie- 2 criteria only} The HFE Program
Plan shalt establish,

_a_1hai gach HEE issua/ concern that meats
07 excaeds the thrashald gfieets aatablshea
by the HI-E Deswyn Team shall be enterad on
the HFE Issue Tracking System log when first
dentified, and each action taken to elimnate
or reduce the issue/concern shouid be
documented. The final resolution of the
Issus/concern, as accepted by the HFE Design
Team, shall be documented in detail, along
with information regarding HFE Design Team
acceptance (eg.. person accepting, date, eic )

REV1 s2182









roquraments of the HEE asues fraekng
Systemn:

6. 2 (Tier 2 criteria only) The HFE Program
Management Plan shall inciude: -the jollowng:

a 1he pumpose and organization of the plan

b Ihe gverali HFE program goals and
e

¢ The relationship between the HFE
program and the overall plant equipment
procurement and construction program
(organization and scheduie}.

d _DefiniSon of the HFE Design "eam gogd
- Sl inshading:

{i}- Descnption of the HFE Desgn Team
function within the troader scope of the piant
equipment procurement and constructon pro-
gram, including charts to show oroanizational
relationships, and lines of commumcation,

(i} Description of the responsibiiity.
authonty and accountability of the HFE Design
Team orgamzation,

REV 1 s2vee



{m) - Descrption of the process through
which management decisions will be made
regarding HFE,

(v} - Description of the process through
which techmcal decisions will be made by the
HFE Dosign Team

{v)- Dascrnption of the tools and techmques
{e g . review forms, documentation) 1o be
utilized by the HEE Design Teaw . fulliling
it —

{vi}- Description of the the HFE Design Team
staffing, job descriptons of the ndividual
twas) HFE Design Team personnel and thesr
personal quabkfications_and,

i) Definit £ 3 : '

-y | £

e——.

e Defipition of the HFE issue Tracking

S Lt it -

{) Indwidual HFE Design Team member
responsibiiities regarding HFE ssue
iSestiication, (Saging. Seus el
[SSue gioseoL!,

REV 1 S2182










14

gh Deandign of HFE program milestones
ncluting,

(1) Mentification of HFE milestones at which
evaiuations of the eflaciiveness of the HFE
effort are 10 can be made, and the relahon-
shp _of the milesiones o the ntegrated piant
consiruction sequence of avents:

(#) A program schedue of HFE tasks which
addresses the relabonships between HFE
aioments and activites, the developmant of
HFE reports and the conduct of HFE revews,
a

(i) ldentification of other pian! equpment
procurement and construction activities
whyh are related 1o HFE Design Team
activities but outside the scope of the team
{e.g., CAl equipment manufacture}

b+ Definiion of HFE documentation

(equirements and - identdheaten of
procedures for retention and retrieval, and

REV s21e2
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\ITACHMENT LTO HEE ITAAC/DAC
(TIER 2 CRITERIA ONLY)

HFE DESIGN TEAM COMPOSITION

The composition of the Human Fuctor Engineering (HFE) Design Team shall
include, as a minimum, the technical skills presented in Article (4), below.
The education and related professional experience of the HFE Design Team
personnel shall satisfy the minimum personal qualification requirements
specified in Article (4), below, for cach of the areas of required skills. In those
skill areas where related professinnal experience is specified, qualifying
experience of the individual HFE Design Team personne! shall include
experience in the technologies and techniques, of the particular skill area,
utilized in the ABWR ,main control room and remote shutdown system
Human System Interface (HSI) designs and design implesnentation activities,
The required professior.al experience presented in those personal qualifications
of Article (4) are to be satisfied bv the HFE Design Team as a collective whole.
Therefore, satisfaction of the professional experience requirements associated
with a particular skill area may be realized through the combination of the
professional experience of two or more members cf 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 to satisfy the HFE Design Team qualification
requirements for two or more of the defined skill areas.

Alternative personal <redentials may be accepted as the basis for sat'sfying the
minimum personal qualification requirements specified ir / ticle (4} oclow.
Acceptance of such altenative personal credentials shall be evaluated on a case-
by-case basis and appreved, documented and retained in auditable plant con-
struction files by the COL Applicant. The following factors are examples of
alternative credentials which are considered acceptable.

(A) A Protessional Engineer's license in the required skill ares may be
substituted for the required Bachelor's degree.

TABLE 18E21 MMISen 1 REV.1 5/21/92



(Bi4GyRelated experience may substitute for education at the rate of six semester
credit hours for each year of experience up to a maximum of 60 hours
credit.

(G0 Where course work is related to job assignments, post seconuary educa-
tion may be subsututed for experience at the rate of two years of education
for one year experience. Total credit for post secondary education shall
not exceed two years experience credit.

Reauired Skill A ; | Qualificasi

(A) Technical Project Management (A) - Bachelor's degree, and
- five years experience in
nuclear power plant design or
operations, and
- three years management
experience

(B) Systems Er g cering (B) - Bachelor's of Science degree,

and
- four years cumulative

experience in at least three of
the following areas of systems
engineering; design, develop-
ment, integration, operation,
and test and evaluation

TABLE 18 E.2 1| MMISien 2 REV.1 5/21/92



(C) Nuclear Engincering

(D) Control and Instrumentation
(C&l) Engincering

E) Architect Engineering

TABLE 18.E 21 MMIS:en

(€

(D)

E)

- Bachelor's of Science degree,

and

- four years nuclear design,

developmen , test or operations
experience

- Bachelor's of Science degree,

and

- four years experience in design

of proces. control systems, and

- experience ia at least one of the
following areas of C&l
engineering; development,
power plant operations, and test
and evaluation

- Bachelor's of Science degree,
and

- four years power plant control
room design experience

REV.1 5/21/92



(F) Human Factors

TABLE 18 E.2.1 MMISen

(F) - Bachelor's degree in human

factors engineering,
engineering psychology or
related science, and

- four years cuinulative
experience related to the
human factors aspects of
human-<oinputer interfaces.
Qualifying experience shall
include experience in at lease
two of the following human
factors related activies, d=sign,
development, and test and
evaluation, and

- four years cumulative
experience related to the
human factors field of
ergonomics. Again,
qualifying experience shall
include experience in at least
wo of the fellowing arcas of
human factors activities;
design, deveiopment, and test
and evaluation

REV.1 5/21/92



(G) Plant Operations

(H) Computer System Engineering

I) Plant Procedure Development

(J) Personnel Training

TABLE |8.E.2.]1 MMIS:en

(G) - Have or have held a Senior
Reactor Operator license, and
- two years experience in BWR
nuclear power plant operaticns

(r1) - Bachelor's degiee in Electrical
Engineering or Computer
Science, or graduate degree in
other engineering discipline
(eg., Mechanical Engineering
or Chemical Engineering),
and

- four years experience in the
design of digital computer
systems and real ume systems
applications

() - bachelor's degree, and
- four years experience in
developing nuclear power plant
operating procedures

(0 - Bachelor's degree, and

- four years experience in the
development of personnel
training programs for power
plants, and

- experience in the application of
systematic training develop-
ment methods

REV.1 5/21/92
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ITAAC/DAC

Element C - System Functional Requirements Analysis

DESIGN COMMITMENT:

System requirements shall be analyzed to
identify those functions which must be
performed to satisty the objectives of each
functional area. Syster™ function analysis
shall: (1) determine tne objective,
performance requirements, and constraints of
the design; and (2) establish the tunctions
which must be accomplished to meet the
objectives and required performance.

INSPECTION/) EST/ANALYSIS:

- A System Functional Requwements Analysis
implementation Plan shall be developed to
assure that the anah 3is is conducted according
to accepted HFE prnciples.

- An analysis of syslem funchional
requirements shail be conducted in accordance
with the System Functional Reguirements
will be documented in System Functional
Pequirements Analysis Resuits Report.

- The analyses of th? system functional
requirements shall be reviewed by the HFE
Design Team and shall be documeniad in
System Funclionai Requirements Analysis
Evaiuation Report.

DESIGN ACCEPTANCE CRITERIA:

b.2 That system requirements shail define
the system functions and those system
functions shall provide the basis for
performance requiremenis.

LB that critical functions shail be defined
{i.e, those lunctions required 1o achieve
major system performance requiremen®s; or
those functions which, i falled. could pose 2
safety hazard to piant personnel or 10 the
general public),

Rav 1 5210
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{control process and performance measures
required to achieve the function), functionat
opergtions (inciuding detecting signails, meas-
unng nformation, comparing one measure-
and acting upon decisions 10 produce a desired
condition or result such as a system or com-
ponent operation actuation of inp) outputs,
feedback (how 1o determine correct discharge
of function), anc intertace requirements from
the lop down sc thal subfunctions are recoa-
mzed as part of larger funclicnal elements

2.5. The system functicnal requirements
analyses shall be conducted in accordance with
the requirements of the Human Factors
Engineering Program Plan and the System
Functional Requirements Analysis

Rev 1 50102
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d. Analysis methods which define the
integration of cinsely related subfunctions so
that they can be treated as a unit

e. Analysis methods which dvide identified
subfunctions into two groups according 1o
whether:

{i} Common achievement of the subfunction
is an essential condition for the
accomplishment of a higher
level function, or

(i) The sublunction is an alternative sup-
porting functions to a higher leve! function or
the subfunction’s accemplishinent is nol nace-
ssarily a requisite for a higher level funcucn.

f. Requirements to identify for each
integrated sublunction:

(i} The basis for why accomplishment of the
subfunction
IS requirec,

(if) The control actions recessary for
accomplishment of the sublunctions,

(i) The parameters necessary for the

(v} The criter'a for evaluating the result
of the subfunction contro! actions,

Rev 1 L7182



{v) The parameters necessary for evaluation '
of the subfunction

{vi) The gvalpgtion criteriato bt :=od 10
evaluate *he subfunction, and N

(vit) The criteria for selecling ~iermnative
funclion assignments ! the evaluation criteria
is not satisfied.

5.3 (Tier 2 criteria only) The resulis of the
system functional requirements analyses shall
be documented in a report that includes the
following:

a. Objectives of the sysiem functional
requirements analyses

= sescription of the methods employed in the
duct of system Tunctional requirements
analyses

c. ldentification of any deviations from the :.
System Functional Requirements Anaiysis
implementation Plan -

Rev 152142
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ITAAC/DAC
Element D - Allocation of Function

HF G Design Team Evaivatien Repeil

6. 4 (Tier 2 critenia only) The results of the HFE
Dasign Team's evaluation of the conduct and resuflts of
the function allocation analyses shall be documented
in a reports thal includes the following:

a The methods and procedures used by the HFE
Design Team in their review of the funchion allocation
analyses.

b The HFE Tesign Team's evaluation of the
completed function aliocation analyses including an
evaluation of the compliance with the Allocation of
Function implementation Plan.

¢ Presentation and discussion of the HFE Design

Team's review Lindings.

REV.! 5/21/92
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Task Analysis

SPECTION/TEST/ANALYSIS £ ACCEPTANCE CRITER

impiemn.entat
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plant nsk in PRA sensitivity analyses shall also

be considered “critical = Where ctitical funetions

d. e Task analysis shall begin with the

development of detailed narrative descriptions of
the personnel activities required for successful
complation of the tas«  Task analyses shali dafine
the input, process, and output redquired by and of
personnel.

g, -4 The task analysis shall be in detail guf-
ficient enough to identify informat-on and control
requiremants 16 anable spaedeatinof detated
such thal requirements for aiarms, displays, data

processing, and controls for human task accom-
plishment may be specified

{. e The task analysis results shall be made
avaiable as provide input 10 the personnel

training programs.

REV. 1 52142



LS LA

o™



m..".!ﬂ!!?' P.”__ ‘
4. 2. (lier 2 coteria onlyl The Task Analysis
impiementation Plan shall jncluge address

a The methods and data sources to be used in .
the conduct of the task analysis

b. The methods for conducting the initial (high :
lavel) task analysis including:

(i) cenverting functions 1o tasks,
(i) developing narrative task descriptions,

{in) Deveioping the basic statement of the task
functions,

(iv) Decomposition of tasks to individual
activities, and

{v) developmeni of pperational sequence
diagrams

4 REV 1 5724m2
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(vi personnel workload {1e , both cognitive and
physical workicad and the estimation of the level
of difficulty associated with a particuiar
workioad condition,

(vii) any associated task support requirements
{.e., special/protective clothing, job ads or raf-
erence materals required. any tools and SquUID-
ment required or any computer processing
suppert aids)

(vii} workplace factors (ie. the workspace
envelope required by the action taken, workspace
envronmental conditions, location that the work

15 10 be performed, the physical/mental atti-
butes of the work),

{vit) staffing and communication requiremeants
(e, the number of persornel, their technical
specially, and specific skills, the form and con-
tent of communications and other personnel inler-
mbnremmamnnmm“pwsonis
involved), and

{ix) the identification of any hazards involved
In execution of the task

REV 1 s2ia2






Aneiysiy Results Report

5.9 (Twr 2 crteria only) The results of the
task analyses shall be documented in a report that
includes the following.

a  Objectives of the lask analyses,

b. Description of the methods employed in the
conduct of the task analyses,

c. lgentiication of any deviations from the Task
Analyses Implementation Plan

d. Presentation and discussion of the rasuits of
the task anaiyses, including discussion of any
design change recommendations dernved from
these analyses and/or any negatlive implications
that the current design may have on safe plant
operations, ang

e. Conclusions regarding the conduct of the
ana’‘yses and the analyses resuils

8 REV. 1 572192



£. 4 (Ter 2 critaria only) The resulis of the
WEDos-gnlm‘sevahwmdﬂncmw
rosMso'ﬂw!ashm‘ymshalbodocumd
inalopontha!hdudosﬂniolo‘éng;

a The methods and procedures used by the HF E
DosgnTmhMrmn‘uo’tﬁacWhﬂ
analyses,

b. lhal#EDos-gnl’oam‘swak:;?nnolh
compieted task analyses including in evaiuation of
the compliance with the Task Analysis
Implementaion Plan and

c. meionmddiscussionolnnﬂFEDeagn
Team's review findings
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1. The test and evaluaiion methods for resolving
HFEMSI design issues.  These test and evaluation
methods shall include the criteria to be used in
selecting HYE/HSI design and evaluation tools
which:

(i) may incorporate the use of stanc
maockups and models {pr gvalualing access and
workspace related HFE issuves, and

{ii) shall require dynamic simulations and
HSI prototypes for conducting evaluations of the
human performance associated with the activities
in the critical tasks identified in the task analysis.

2. The Human System interface (HSI) Design
Analyses shall be conducted in accordance with
the requirements of the Human Factors

Engine wring Program Plan and the HSI Design
Implementation Plan

REV 1 s2v®



3 (Ter 2 crieria only) The HSI Design
Implementation Pian shall establish the methods
and criteria for avaluation of the HSI equipment
design and performance. Those HFE methods and
criteria shall be consistent with accepted HS!
design evaluation practices. Within the context of
performing HSI design evaluations, accepted HFE
mathods and critena are presented in the
following documents:

a, (from BNL later)
b. (from BNL latar)

x. {from BNL later)

Note that within the set of documents lhisted
above, differences may exist regarding the
specific methods and criteria applicable to the
conduct ol HSI design evaluations. In situations
that such differences exist. all of the methods and
critaria presented within those documents are
considerec 1o be equally appropriate and valid
and, therefore, any of the above iisted documents
may be selected as the basis for the HSI design

evaluations.
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¢, ¢ Definition that the standard design features,
presented in Section 18 4.2 of the Standard
Safety Analysis Report (SSAR), and the Standard
HSI equipment technoiogie-. presentad in Section
18 4.3 of the SSAR, sha. e incorporated as
requirements on the HSI design,

_g. e Definition of the design/evaluation tools
{e.g... prototypes) which are 1o be used in the
conduct of the HS! design analyses, the speciiic
scope of evaluations for which those tools are to
be apphed and the ratonale for the selection of
those specific tools and their associated scops of
appii~ation.

REV 1 S2182



Aneiysis- Hesuits Report

5 (Twr 2 criteria only) The results of the
human gystem jnterface (HSH) design analyses
shali be documented in a report that inciudas the
following-

a. Objectives of the HS! design analyses,

b Description of the methods employed in the
conduct of the HSI design analyses,

c.ldentification of any deviations from the M3l

d. Presentation and discussion of the resufts of
the HSI design analyses, including discussion of
any design change recommendations durived from
these analyses and/or negative implications that
the current design may have on safe plant
operations_angd.

6. Conclusions regarding the conduct of the
analyses and the analysis results.
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HEE Design Team_Evelvetion- Heport

6. (Tier 2 criteria only) The results of the HFE
Design Team's evaluation of the conduct and
results of the HSI design analyses shall be
documented in a report that includes the
following:

a ThoM‘aoﬁsandprmesmdbymoHFE
DostgnToamhMmb-looHS!dosign
analyses,

B The HFE Design Team's evaiuation of the
m‘%lwwms,quan
svaluatior olthoconphrcomhmeHSlDosngn
Implemenation Plan, anv

. Presertation and discussion of the HFE Desian
Team's review findings,
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d. That a Writer's Guide shail be deveioped which
establishes the process for developing the
technical procedures for normal p'ant and system
operation, abnormal plant operattons, emergency
plant operations and for responding to plant alarm
conditions. The Writer's Guide shall contain
objective criteria which will raequire that the
operations technical procedures devsloped ara
consistent in organization, style, content and
usage of lerms.

2 Thae development of the plant operations
technical procedures shall be conducted in
accordance with the requirements of the Human
Factors Engineering Program Plan and the Plant

and Emergency Operating Procedure Development
Implementation Plan.

3. (Tier 2 criteria only) The methods and criteria
established in the Planmt and Emergency Operating
Procedure Development Implementation Plan for
the development of the plant and emergency
operating technical procedures shall be consistent
with accepted HFE methods and criteria.  Within
the context of operatinc procedure development,
accepted HFE methods and criteria are presented
in the following documents:
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g The methods to confirm that HFL issues
wantified and documented in the Human Factors
Issue Tracking System have been rescived n the
integrated HSI design, and

h. The methods and criteria 10 be used o con-
firm that criical human actions, as defined by the
task analysis, have Lsen addrassed in the inte-
grated HS! design in a manner consistent with

1. The methods and criteria 10 be used 1o conbrm
coerrect and can be executed within the reaim ol
accepled human performance capatilibes

2. & The human facto s yeriication and yaada-
ton {(V&V) of the human gystem nterface (HSI)
design shali he conductad in accordance will the
requirements of the Human Factors Engineenng
Program Plan and the Human Factors V&V
Implementaton Plan

3. 2 (Twer 2 citeria omy}
The human factors yerificetion and yzlidation
(V&V] shall be performed using methods ar.J
critena which ara consistent with accepiad HFE
prachces and principles. Within the contex! of
performing human factors VBV, acceptod HEE
methods and criteria are presented in the
foliowing documents:
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a. (From BNL iater)

b (From BNL later}

x. {From BNL later)

Note th: wathin the set of documents listed
above, differences may exist regarding the
specific methods and cntena apphcable 1o 1he
conduct of human factors VA&V In situators that
such differences eust, all of the methods and
considered to be equally appropnate and vand
and, therelora, any of the above listed documents
may be salected as the basis for human f[aciors
Vav.

impiementstion Pien

4, 3 (her 2 criteria only) The Human Factors

Verficaton and Validation implementation 7z
shall include
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