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{1} 46. HFE documentaton
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HEE DESIGN TEAM COMPOSITION

The composition of the Human Factor Engincering (HEF -Man-Maehine
interface-Sysiems(MMIS) Design Team shall include, as a minimum, the
technical skills presented in Article (4), below.

The education and related professional experience of the HEE MMIS Design
Team personnel shall satisfy the minimum personal qualification
requirements specified in Article (4), below, for each of the arcas of required
skills, In those skill areas where related professional experience is specified,
qualifying experience of the individual JFE MMI$ Design Team personnel
shall include experience in the technologies and techniques, of the particular
skill area, utilized in the ABWR ,main control room and remote shutdown
gstern. Human Sysiem Interface (HSI) MMIS designs and design

implementation activities. The required professional experience presented in
those personal qualifications of Article (4) are to be satisfied by the HFE -MMi8
Design Team as a coilective whole. Therefore, satisfaction of the professional
experience requirernents associated with a particular skiil area may be realized
through the combination of the professional experience of two or more
members of the HFE MMIS Design Team who each, individually, satisfy the
other defined credentials of the particular skill 2rea but who do not possess all of
the specified professional exporience. Similarly, an individual member of the
BEL MMIS Design Team may possess &'l of the credentials sufficient to satisfy
the HLEE MMIS Design Tcam qualification requirements for two or more of the
defined skill areas.

Alternative personal credentials may be accepted as the basis for satisiying the
minimum personal qualification requirements specified in Article (4), below.
Acceprance of such alternative personal credentials shall be evaluated on a case-
by-case basis and approved, 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 Professional Engineer's license in the required ski. area may be
substitute ' for the required Bachelor's degree.

TABLE 18E 2.1 MMIS:en

e



BRAFT
TABLE I8E2.) MMIS DESIGN TEAM (Cont'd)

(B)  Successful completion of gl technical portions of an engineering,
technology or related science gollege degree program may be substituted
for the Bachelor's degree. The courses shall be in appropriate technical
subjects relevant to the required skill areus of the LIEE MMIS Design
Team for which the individual will be responsible, |

ok COMPANYHROBRIETARY Rev- g pedrat

(C)  Related 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. |

(D)  Where course work is related to job assignments, post secondary educa-
tion may be substituted 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 credi’.

(4) Reguired Skill Area Personal Qualification

(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 Engineering (B) - Bachelor's of Science degree,

~nd
- 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 E21 MMISen
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TABLE 18.E 2.1 MMIS DESIGN TEAM (Cont'd)

(C) Nuclear Engineering (C) - Bachelor's of Science degree,
and
- four years nuclear design,
development, test or operations

experience
(D) Control a.:d Instrumentation (D) - Bachelor's of Science degree,
(Cél) Engineering and

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

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

By~ Architect-Engineering B Bacheint s ob Seience degree

TADLE 18E 21 MMISen

L—....._._..____..-_....__... e P R L T T . W © L I T N e = A B R R TR R TR R TR IR ORI RN NN RSN



R GOMBANY FROPREETARY Revg podron
BRAFT
TABLE I8.E.2.1 MMIS DESIGN TEAM (Cont'd)
(¥) Human Factors (F) - Bachelor's degree in human

TABLE 18E 2.1 MMIS:en

factors engineering,
engineering psychology or
related science, and

four years cumulative
experience related to the
human factors aspects of
human<omputer interfaces.
Qualifying experience shall
include experience in at lease
two of the fellowing human
factors related activities; design,
development, and test and
evaluation, and

- four years cumulative

experience related to the
humar factors field of
ergonomics. Again,
qualifving experience shall
include experience in at least
two of the following areas cf
human factors activities;
design, development, and tes.
and evaluation



TABLE 18.E.&.1 MMIS DESIGN TEAM (Cont'd)

(F) Human Factors (F) - Bachelor's degree in human
factors engineering,
engineering psychology or
related scienc=, and

- four years cumulative
experience related to the
human factors aspects of
human<omputer interfaces.
Qualifying experience shall
include experience in at lease
two of the following human
factors related activities; design,
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
two of the following areas of
humar factors activities;
design, development, and test
and evaluation

|
|
i
TABLE I8.F 2.1 MMiSien
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TABLE 18.E.2.1 MMIS DESIGN TEAM (Cont'd)

(G) Plant Operations (G) - Have or have held a Senio:
Reactor Operator license, and
| - two years experience in BWR
| nuclear power plant operations

(H) Computer Syste.n Engincering (H) - Bachelor's degree in Electrical
Enginecring »r Computer
| Science, or graduate degree in
other engineering discipline
‘v Mechanical Engineering
or Chemical Engineering),
and
- four years experience in the
design of digital computer
systems and real time systems
applications
1) Plant Procedure Development
() - Bachelor's degree, and
- four years experience in
developirg nuclear power plant |
operating procedures |

(J) Personnel Training () - Bachelor's degree, and

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

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

TABLE 18.E.2.1 MMIS:en
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GENERAL ELECTRIC COMPANY PROPRIETARY

DRAFT

Reacription

Codsa'Stancards

Liem
¥ TFxed-position hargware mmic displays which

schematically represent plant systems and components
and their relationships utilizing pictonal eiements, labe's
and ingicator lights.

m §octnons

o
i
gl
(DM

B | Fxed-Position aarm t1es which use ight 10 indicate the

alamm state.

3. | Lgn Emitting 1iodes TCEDs) which are muiticolot and

.n incerporated in both text and graphic Jisplay
glements.

UREG-0700, Sectons |
651633634

™70 TAn Audio Signal system which 1§ coordinated 1o the

alarm tiles in #8, above, and utilizes prioritization and
alarm reduction 0gic and pre-defined set points io alen
operators 10 plant status changes.

1

eyboards which are comp of alphanumenc and/or
assignable function keys and functicn as computer input
devices.

NU

. eCloNn
631,632

NUREG-G 755. Secton
6714

ESD-TR-83-122, Section 1

(12, "Pn‘ntors and Pnntor Plotters used 10 provioe hard copy

output in the form of plots, logs and text,

NUREG-0700, Section
s, /'l 3

—-—-—-1‘

hist of Codes and Standacds
1. NUREG-0700, “Guidelines For Control Roum Design Reviews”, USNRC, September,

1981

2. ESD-TR-83-122, “Design Guidelines For Computer-Based Information Systems®, United
States Air Force, March , 1983
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Element C - System Functional Requirements Analysis

DESIGN COMMITMENT:

System requwements shall be analyzed 10
identify those functions which must be
performed ic satisty the objectives of each
tunctional area. System function analysis
shall: (1) determine the objective,
performance requirements, and constraints of
the design; and (2} establish the functions
which must be accomplished 1o meet the
objectives and required performance.

INSPECTION/TEST/ANALYSIS:

- A System Functional Requirements Analysis
i.iplementation Plan shall be developed 1o
assure that the analysis s conducted according
to accepted HFE princples.

- An analysis of gystem functional
requirements shall be conducted in accordance
with the Cysiem Funclional Requirements
Analysis iogiementation Plan and the findings
will be dacumented in System Functional
Regquircmenls an Analysis Results Report.

- The analyses gf the syslem functional
requiremncils shalt be reviewed by the HFE
Design Team and shali be documentad n
System Functional Requirements Analysis an
Evaluauon Report.

DESIGN ACCEPTANCE CRITERIA:

b4 Cntical funcltions shali be defined {te
those functions required 1o achieve mapr
system performance requirements; of those
tunchions which, if failed, could degrade
Systom oF opapenont pedianaance of pote a4
safety hazard to piant personnei or fo the
general public).
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~-Analysis

Q.- Anglysis methods which define an
the ntegration Of sublunchons that w2
closely related gubfunclions so that they can
be weated as a unit

&. - Angiysis melhods which divide
according 1o whether;

(i} - Common achievement gf
the sublynction is an essential condition for
the accomplishment of a higher
level tunction,_or

{i.) — The syblunclion is an
alternative supporting functiuns to a higher
level function or tag sublunclion's whose
accomplishment is not necessarily a requisite
for g higher level function,

. Bequirgments 19 iidentify Jor each
integrated subfunction:

{1} - The bagis for beewal
requiresnents for accomphshment  why
accomphishment of the subfunction
is requiredj,

{11) — The contiol actions
necessary or accomplishment of the

{iii} — The paramelers
necessary for the subfunction control acdons,

{ivi] - The criteria for
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¢ -~ identification of any deviations

som the System Funcliona' Requiremenis
Analysis implementation Plan
d - Presentation and discussion of the
results and-Diseussion of the System
. [ e
) dan sorived § : ;
: o Sclical hat o "o
design may have on safe plant operations.
e - Conclusions regarding the conduc]
of the analyses and the gnalysis resuits
. s A
“Sl Des’g f
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Draft ‘TARC/DAC

Flemeni A - Human Factors Engineering Program Management

DESIGN COMMITMENT:

Human system interfaces (H51) shall be
ceveloped, designed, and evaluated tased
upon a structured top-down system
analysis using zccepted human factors
engineering (HFE) principles  The HSI
shall include all operations, maintenance,
test, and inspection interfaces, procedures,
and training needs of the main control room
and remote shuldown system functions and

equipmenl.

INSPECTION/TEST/ANALYSIS:

To assure the integration of HFE into
system cavelopment: (1) a HFE Design
Team shall be established; and (2) a HFE
P-.gram Plan shall be established ‘o
assure the proper development, execul: ™,
oversight, and documentation of he human
factors engineering program.

DESICN ACCEPTANCE CRITERIA:
{Move *hig section 1o HFE Program Plan}
1. The primary objective of the HEE
Program shall be o develop an HS! which
makes possible safe, efficient, and rohable
op<ator performance .
2 The goais of this program shail be
stated in “operator-centered” terms
which, - s.:all serve as criteria for test and
evaluation activities. Th. - operalor-
centered” HFE design goals shall include:

a.The operating team can

accompish all assigned tasks

within system de’ ned time and

performance citeria.

b.The system and allocation

of luncuons will provide

acceptabie workload levels

and facilitate operator

vigilance.

c.Tr2 system will suppoit a high

degree of operating crew “situatior

awareness.”

d.Signal detection and event



recognition reguirements
wil' be kept withiv the
operators’ information
proressing limits and will
mi.nimize the need for
operators o mentally
transform data in order tv
be usable.

e.The system will minimize
operator memory load.

f. The oj:eator interfaces will
minimize the potentiai for
operator error.

HEE Design Team
{Dyplication - Mgve to HFE Program
Plan) The HFE Design Team shall be
responsible for 1) the development of ail
HFE plans and procedures,; (2) the
oversight and review of all HFE design,
development, test, and evaluatior

k' ey -
R —



activities; (3) the initiation,
recommendation, and provision of
solutions through designated channels for
problems identitied in the iniplemeniation
of the HFE activities; (4) verification of
implementation of learm recommendations,
(5) assurance that all HFE activities
comply to the HFE plans and procedures,
and {7) scheduling of activities and
milestones.

{Duplication - Move 1o HFE Program
Plan) The scope of the Team’s
responsibility for the main control room
and remote shutdown system shail include:

a. all operations, maintenance,
test, .. inspection interfaces

b. procedures

c. Wraining reouirements
cevelopment.

(Duplication - Move to HFE Program
Plan) The YFE Design Team shall have the
authonits and organizational freedom to
ensure that ail its areas of responsibility
are accompliched and to identify problems
in the implementation of It HSU duesign.




The team sh.ad have the authority 1o
determine where its input is requued,
Tir2 Team shal! have the authority to
control further processing, delivery,
instaliation or use of HFE-iSI products
until the dispositon of a non-
conformance, deficiency or unsatistactory

Plan) The HFE Design Team shall report
1o a level of management such that
requwed authodty and o.ganizational
sreedom are provided, including sufficient
independence from cost and schedule
considerations.

1. The HFE design team shall ncluce the
following expertise:

a. Technical Project Management
b. Systems Engineering

c. Nuclear Engmneering

d. Control and instrum-entation
e. Engineering






(Tier 2 criteria “nly}) Each issue/-
concem thal mee ; or exceeds the
threshold effects established by the HFE
Design Team shall be entered on the log
when first identified, and each action taken
10 eliminate or reduce the issue/concem
should be documented. The final resolution
of the issue/concern, as accapted by the
14 E Design Team, shail be dccumented in
detail, aiong with information regarding
HFE Design Team acceptance {eg.. person
accepting, date, etc.)

{Tier 2 criteria only)The HFE issues
tracking system procedures shall specify
the individual responsibiliiies ci the HFE
Design Team members when an
issue/concern is identiied, inciuding
definiticn of whe should log the item, who
is resp.sible for tracking the resolution
efforts, who is responsible for acceptance
of a resolution, and who shall enter the
necessary closeort data.

P ————



H Pr
1. An HFE Program plan shall be deveioped
o describe how the human factors
program shall be accomplished, i.e., the
plan shall describe the HFE Design Team's
organization and composiiion, define the
scope of the work 1o be undertaken by the
HFE Design Team and provides a the
iechnical approach, schedule, and
management control structure and
technical interfaces required 1o achieve
the HFE program objectives. The HFE
Program Plan Generally, it shall
establish:

a. The process through which the
HFE Design Team executeg is
responsibilities.

b.The processes through which
findings of the HFE Design Team are
resolved including how equipment design
changes that may be necessary for
resolution of HFE issues are incorporated.
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