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291 Design Description

The human factors engineering (HFE) program ensures that each human-system
interface (HSI) reflects the latest human factors principles and satisfies the applicable
regulatory requirements. Most of the human-system interface system (HSIS) is fully
computerized, although there are some portions that utilize conventional switches and
indicators.

2911 General HFE Program and Scope

The goals of the US-APWR HFE Program are to ensure that an adequate HFE program
is developed and the program is implemented. The general objectives of the HFE
program are stated in human-centered terms, which, as the HFE program develops, are
defined and used as a basis for HFE test and evaluation activities.

The HFE program addresses the HSIS in the following areasfacilities:
¢ Main control room (MCR)
« Remote shutdown room (RSR)
e Technical support center (TSC)

e Local control stations (LCSs) - consideration of HFE activities for LCSs are
limited to those LCSs that support:

- On-line testing, radiological protection activities, and required chemical
monitoring supporting technical specifications

- Maintenance required by technical specifications
- Emergency and abnormal conditions response
« Emergency operations facilities (EOFs) (communications and information
requirements only)
2.9.1.2 HFE Program Elements

The completion of following elements of the HFE technical program, including the
analyses, design, evaluation and implementation, is performed in accordance with the
overall HFE process and the methodologies proposed in the individual implementation
plans. The results and outcomes of the activities are summarized in individual results
summary reports.

1. Deleted.
2. Deleted.
3. Deleted.
4. Deleted.
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5. Task Analysis is performed in accordance with the US-APWR Task Analysis
Implementation Plan.

6. A staffing and qualifications analysis is performed in accordance with the
requirements of the Staffing and Qualifications Implementation Plan.

7. The HSI design process is conducted in accordance with the requirements of the HSI
Design Implementation Plan.

8. Procedure development is conducted in accordance with an implementation
procedure that reflects the requirements of the Procedure Development
Implementation Plan.

9. Training program development is conducted in accordance with the requirements of
the Training Program Development Implementation Plan.

10. The Verification and Validation (V&V) program is conducted in accordance with the
requirements of the V&V Program Implementation Plan.

11. Design Implementation is conducted in accordance with the requirements of the

Design Implementation Plan.

4-12. Human performance issues are identified as HEDs and are tracked and

dispositioned in accordance with the Human Performance Monitoring (HPM)
Implementation Plan.
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2.9.2 Inspection, Tests, Analyses, and Acceptance Criteria

Table 2.9-1 describes the ITAAC for HFE.
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

1. Deleted. 1. Deleted 1. Deleted
2. Deleted. 2. Deleted. 2. Deleted.
3. Deleted. 3. Deleted. 3. Deleted.
4. Deleted. 4. Deleted. 4. Deleted.
5. Task analysis is performed in 5. An inspection is performed 5. A results summary report exists
accordance with the US-APWR on the Task Analysis results that concludes that the Task
task analysis implementation summary report(s). Fhe-task Analysis activity was conducted in
plan.;and-includes-the analysis will be performed. accordance with the
following functions: implementation plan.The-function-
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

6. A staffing and qualifications
analysis is performed te-ensure
that personnel are acceptable
normal-and-emergency plant

tions. T L
in accordance with
. .
thatreflects-the requirements of
the Staffing and Qualifications
Implementation Plan.

6. An inspection of Fthe staffing
and qualifications analysis
results summary report will
be performed.

6. A report exists and concludes that
deeuments-the staffing and
qualifications analysis;

has been performed in compliance
with the Staffing and Qualifications
Implementation Plan;—and

7. Fhe-scope-of HShdesign,-which| 7. An inspection will be 7. Aresults summary report exists
ledoslosodandiorcunlooiad performed of the HSI design that-deeuments-and concludes
by-the-HEE-program--includes results summary report.for that the HSI design fer-eperations;
to-safety-The HSI design demonstratesthatthe-design
process is conducted in process-has been conducted in
accordance with an compliance with the HSI Design
implementation-procedure-that Implementation Plan.
reflects-the requirements of the
HSI Design Implementation
Plan.

Ta =mleoncloansancoeiaiad 7a.Deleted—An-analysis 7a. Deleted—Fhe-design

‘ with be-perfe ed.e the docHmentatio e;a'sts to-verity-that
seepel © t.l &H E. program | paneisa ¢ a.ssee.ate. ¢ Paneis-ai ¢ a.sse’ eia te.d
and-recordsDeleted. scope-of-the-HEE-program. of-the-HEE program-—comply-with

3! ene aI_Eezsg ;;ltheEI 35; :
7b.DeletedFhe MCR-includesa 7b.DeletedAn-inspection-of-the | 7b.DeletedFhe-as-builtMCR-includes
: 1 MCR . :
i k] j - i 3
e ;sta. toR;-a-hor sa e’ty will-be-perlormed we ;sta.te ale |s.ale,ty '
workstation-for-safety-related workstation-fer-safety-related
7c.DeletedA-MCR-exists-to 7c.DeletedAn-inspection-willbe | 7c¢.DeletedThe-as-built MCR-exists-to
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

7d. Deleted——HSlresources

7d. Deleted——An-inspection

7d. Deleted———The-as-built HS!
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paramete sa dl d.e Hitying ion. o 'FFG tlepla tpa.a ete. S-and
coopmbisa,
7e.DeletedMeans-are-provided-in | 7e. Deleted——An-inspection | 7e. Deleted——The-capability-for
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e functi initiation functi . o .
7f. Deleted.Spatially-dedicated 7f. Deleted——An-inspection | 7f._Deleted.——TFhe-following
- - ; i SDCV LSt — .
eleglt. HOUSTY ¥ s.b € (Sﬁ;\;é); : i1t MOR wi . y ,' fve Ite ¥ SEE“
Byp.ass. ed‘e Roperable-statue ——hmooocclorinoocpnble ool
TFype-A-andB-PAM-variables Panel for each safety system or
) .. f orit : —Namenc—mdmafeeps—fer—eaeh—'liype.
iunegens—and—pe#emmneee# Safety VDUs
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functions-on-Operator Console:
79.Deleted.Class+E-HSHs 79. Deleted.An-inspection-of the | 7g._Deleted.The-as-builtMCR
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

7h. Deleted. Fhe-MCR-includes

7h. Deleted.———An-inspection

7h.Deleted. Fhe-as-buit-MCR

Helercogmane ey Stheoe-but ol trelndocaliomae e lerthe
€0 d't? 5 "GFHG“ I|g§ edunda _ely[a; ;'dEd u_elsty fo owing d:egladedl S
—Loss of safety and non safety ’ )
HSl-due-to-CCE —Loss-of-safety-and-non-safety-HS}
. . oo CO=
- Single-HSHailures
_ Single HSHfail
7i. Deleted.———A-remote 7i. Deleted.———An-inspection | 7i. Deleted.———To-achieve-safe
shutdown-in the event of Operator workstation(s) from
operators-could-perform-remote functions-as-the-MCR-operator
shutdown-
7j._ Deleted.——Manual-control 7). Deleted.———An-inspection | 7j. Deleted.——Fhe-as-built LCSs
@ 1e-oRito gee;pgabll ty-is torina.f ) ;
© Ie“.' g e.helns . . Bullt LGSs-will-be-performed S e tESt.g.. ad’ clogiear
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he t_e g Sup.'?_e't.' 8 SF 1e.t provided-in-t e MGR
technical specifications ——Emergency-and-abrermal
— Emergency-and-abnrormal Fespeﬂse—fepeven%s—wheite—MGR
response HSl-cannot-becredited-
7k. Deleted. ——ATFSCand-EOF | 7k. Deleted.——An-inspection | 7k. Deleted.——An-as-built FSC
command-control-can-be and-effective-command-control
: . . i
emergency- emergency-
71. Deleted.——Provisions-exist | 7|. Deleted.———An-inspection | 71. Deleted.————The-as-built
and-ocal-emergency plantand-thestate-and-local
t;I Ferapp; P at.e “;S !eg.e a aE d.t € ap;pﬁrep a;te ”“.S
Cones
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

8. Fhe-scope-ofproeedures;
s

activities—The-pProcedure

development is conducted in
accordance with an

Lrslosonie e e endua el
reflects-the requirements of the
Procedure Development
Implementation Plan.

8. An inspection of the as-built
procedures development
results summary report will
be performedwil-be
performed-for-operations;
accident management,

. .
SH Vei a ees.

8. A results summary report exists

cesidonirnnosoannk
and-surveillances that-are
impertantto-safety—Fhe-report
demeonstrates-and concludes that
the procedure development
process has been conducted in
compliance with the Procedure
Development Implementation
Plan.

8a.hocreensrnodoalosmon! 8a. Deleted.——An-inspection | 8a._Deleted.—Fhe-as-built
. .
process-enstres that of the-as-buitprocedy es f eee_dule_s existio-support
related-eventsand Fhese-procedures-conform-to
activities-Deleted. the-Preeedure-Writer's-Guide-

9. The-scope-oftraining—whichis | g Ap inspection of the as-built 9. A results summary report exists
developed-andforevaluated-by training program and concludes that decuments-the
the—HF—EpFegwcam—meIHdes development results #amng—pmg;am—fepaee@em
operations;-accident summary report will be : ; ; . g ;
maﬂagement—mamvenanee performed for operations, mspeehens—and—suwe#anees—that
copeoiloneco ot ors s arant maintenance_tests- ' demeonstrates-thatthe training
to-safety—The-trainingprovided mspeehens—and ' program has been developed in
to-operations-and-maintenance surveillances. compliance with the Training
comernckoresnniable e Program Development
maintain-plantsafety-and Implementation Plan.
respond-to-abnormal-plant
conditions—The-tTraining
program has-been
development is conducted in
accordance with an
B N e e
reflects-the requirements of the
Training Program Development
Implementation Plan.
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

9a.ro—minineeslesant
o

process ensures that training
prov ded-toope ations a d
@ tella ce-porsenie Is

plant-conditions-Deleted.

9a. Deleted.——An-inspection
: . o
development process will be
performed-

9a. Deleted.———Fhe-as-built-training
. | .
safety and respond to-abnormal
pra te.e dteﬁ S—he t'Ia HRg

10.The Verification and Validation

10.An inspection of the V&V

(V&V) program is conducted in

program results summary

accordance with the

requirements of the V&V

Program Implementation

Plan.Fhe-HFEE verification-and
Hdation (\V&\.

SLoallemclopnn s o 2leas

report will be performed.An

inspection-of the HFE V&V
i1 : _

10.A results summary report exists
and concludes that decuments-the
v 8‘“ aetlilt.es, del lel Stlates t at
the V&V program has been
performed in compliance with the
V&V Implementation Plan;-and
concludes-thatthe HSl-has-been

tfiod ard val _

10a.HED-resolution-during-V&\-is
: . el

throughoutal- V&V
activities:Deleted.

10a. Deleted.——An-inspection
; HED i .
the HFE V&V process will be
performed-

10a. Deleted.——HEDs-are-identified
= . ,
and-addressed-iterat “e.l? .
througheutall V& a_et d t. es-and
there-are lg IsEaEety_ Sigh F_ea t
design-

10b. Deleted.—HSHnr-the-MGR

10b. Deleted.—Tests-will-be

10b. Deleted.—Festresulis

permits-execution-oHasks-by cosermodeanonendiog B e T
b ¢ h HS sk ions.
; X " ;
R e
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 7 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

10c. Deleted.——HSlat-the RSC
— X f tacks !
operators to establish-and

10c. Deleted.—Tests-will-be

performed-on the execution
of tasks for the as-built RSC.

10c. Deleted.——TFestresults
demonstrate that actual operators
st o Id
shutdown-from-the-as-built RSC-

11.Design Implementation is
conducted in accordance with
the requirements of the Design

11.An inspection of the as-built
HSI dDesign Implementation

11.A results summary report exists
and concludes that decuments-the

results summary report will

Implementation Plan.The

design-thatis-implemented

be performed.

thatthe HSI design has been
implemented in accordance with
the Design Implementation Plan,
and-coneludes-that the as-built
HSI design is the same as the
design verified and validated in
the simulator, er-and that any
changes from the simulator design
V&V have been confirmed using

adegquate-supplemental V&V
methods.
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Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 8 of 8)

Design Commitment

Inspections, Tests, Analysesl

Acceptance Criteria

12.Human performance issues are
identified as HEDs and are
tracked and dispositioned by
the strategy and process
developed in accordance with
the Human Performance
Monitoring (HPM)
Implementation Plan.Human
Performance-issues-are
accordance-with-the site

ifio. O .

12.An inspection of the as-built
human performance
monitoring preeess-results

summary report will be
performed.

12. A results summary report exists
and concludes that the human
performance monitoring strateqy
is developed and documented in
accordance with the HPM
Implementation Plan.—A-human

perfermance-monitoring-strategy
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Plant Design
Standards and Design Principles
NUREG-0700 Revision 2 ¥
EPRI Documents
_>| HFE Program
v
7 | Operating Experience Review |
¥

Functional Requirements Analysis and
Function Allocation

A

Staffing and Qualification
]

Task Analysis ki
Human Factors Verification and

. Verification of Functional Assignment
Validation - Human Error Probability, Workload

No
Verified >

Yes
Validation of Functional Assignment
- Static Test using Mockup
<.

Human Performance Monitoring

v

Valid? > >

Yes

Validated Functional Control
Room System integration

v

Procedure Development |

v

: Human System Interface Design <

: Human Factors Verification and — + 7777777777777777777777
! \alidation Verification of Control Room Integration
i - Human Error Probability, Work Load

¥ No
Training Program
Development Verified
Yes

Validation of Control Room Integration
- Dynamic Test using Full Scope Simulator
1

v

Human Performance Monitoring

v

Valid?__"°

es

Validated control room system
integration

v

Symbols Design Implementation

v

| Design activity |

| Qutcome or input information
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