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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/11/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 372-2787 REVISION I

SRP SECTION: 14.03.09 - HUMAN FACTOR ENGINEERING
INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE
CRITERIA

APPLICATION SECTION: 14.3.9

DATE OF RAI ISSUE: 5/20/2009

QUESTION NO. 14.03.09-1

HRA
The starting assumptions for the review of Section 2.9 and the ITAACs listed in Table
2.9-1 of Tier 1, were that the implementation plans contained sufficient detail to ensure
the COL applicant can complete the respective HFE element, and that each ITAAC
would explicitly address the completion of each HFE program element within Section 18.

Please provide clarification for the following:

1. After reviewing ITAAC #3, in Table 2.9-1, it is unclear to the staff how this ITAAC
will fulfill the HRA HFE implementation plan given in Chapter 18. Please clarify for the
staff whether the statement given for the design commitment column for ITAAC #3
means that, as the DC applicant, the HRA for the HFE process will be implemented in
accordance with the HRA HFE implementation plan.

2. In NUREG-0800, Section 14.3, it states that the Inspections, Tests, and Analyses
(ITA) column should contain the specific method used to demonstrate that the design
commitment in Column 1 has been met. In the US-APWR DCD ITA column of Table 2.9-
1 it states that "The HRA will be, performed." In terms of the HRA/HFE in the ITA column,
the staff believes that the NUREG-0800 guidance means that an inspection, test,
analysis, or evaluation of what conducting the implementation plan had accomplished,
will take place by the DC applicant or COL applicant. The staff understands that the HRA
is a critical analytical step in the design of the plant controls. However, it should be done
as part of the HRA/HFE implementation plan and not the ITAAC, as the HRA will give
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input on the risk-important human actions to the other elements of the HFE design
process. Please clarify the meaning of "The HRA will be performed" statement for ITAAC
#3 in the ITA column of Table 2.9-1.

3. In NUREG-0800 Section 14.3.9, it states that if an implementation plan, rather
than a completed element, was accepted as part of the design process then the ITAAC
should address the completion of the HFE program element. The Acceptance Criteria
column gives no indication that there will be documentation showing the completion of
the HRA/HFE implementation plan. Therefore, the staff is unclear how the acceptance
criterion for ITAAC #3 addresses completion of the HRA/HFE implementation plan.
Please clarify this issue. In addition, please clarify if a report will be available detailing
the results of completion of the HRA/HFE implementation plan.

Note:

Using similar context to this RAI, the staff would like clarification for ITAAC 4 (FRA/FA)
and ITAAC 6 (Staffing and Qualifications).

ANSWER:

ITAAC #3 for HRA and # 4 for FRA/FA will be deleted. The US-APWR HSI Design
Report, which will be submitted by June 30, 2009 will document the HRA Implementation
Procedure and completion of the HRA program element. That same report will document
the FRA/FA Implementation Procedure and the portion of the FRA/FA program element
that has been completed at this time. The- report will also identify the portion of the
FRA/FA Implementation Procedure that has not been completed, and the additional
information that will be submitted to the Staff to complete this program element during
the DCD review phase. MHI will submit this additional information to complete the
FRA/FA program element by September 2009.

ITAAC #6 for Staffing and Qualifications will be revised as shown below, to ensure this
program element is conducted in accordance with the Staffing and Qualification
Implementation Plan documented in Tier 2, DCD Chapter 18.5, and the overall HFE
Program Implementation Procedure documented in the US-APWR HSI Design Report
(to be submitted by June 30, 2009).

Impact on DCD

ITAAC #3 and #4 of US-APWR DCD Tier 1 Table 2.9-1 will be deleted, and ITAAC #6
will be revised, as shown in Attachment 1 page 2.9-8, 9, 11 respectively.
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Design Commitment

A staffing and qualifications analysis is performed to ensure that personnel are
acceptable to permit realistic response to normal and emergency plant conditions.
The analysis is conducted in accordance with an implementation procedure that
reflects the requirements of the Staffing and Qualifications Implementation Plan.

Acceptance Criteria

A report exists that documents the staffing and qualifications analysis,
demonstrates that the analysis has been performed in compliance with the
Staffing and Qualifications Implementation Plan, and concludes from a human
factors point of view that the staffing and qualifications of plant personnel are
acceptable to Perform safety significant tasks for normal and emergency
operations.

Impact on COLA

There is no impact on the COLA

Impact on PRA

There is no impact on the PRA

14.03.09-1-3



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/11/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 372-2787 REVISION I

SRP SECTION: 14.03.09 - HUMAN FACTOR ENGINEERING -
INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE
CRITERIA

APPLICATION SECTION: 14.3.9

DATE OF RAI ISSUE: 5/20/2009

QUESTION NO. 14.03.09-2

OER
After reviewing ITAAC 2, in Table 2.9-1, it is unclear how this ITAAC will fulfill the HRA
HFE implementation plan given in Chapter 18. Please clarify for the staff whether the
statement given for the design commitment column for ITAAC 2 means that, as the DC
applicant, the OER for the HFE process will be implemented in accordance with the OER
HFE implementation plan. Also in the design commitment column, please clarify what
the term "relevant" means in the context of the second bullet.

ANSWER:

The US-APWR technical report "US-APWR Human System Interface Verification and
Validation (Phase la) MUAP-08014-P Revision 0" which was submitted in December
2008, documented completion of the OER program element. Therefore, ITAAC #2 will be
deleted. MHI's intention to delete this ITAAC was already documented in the response to
RAI 196, question 14.03.04-32, as follows;

"The US-APWR technical report "US-APWR Human System Interface Verification
and Validation (Phase la) MUAP-08014-P Revision 0" has been submitted in
December, 2008 which resolves the design acceptance criteria for the design
commitment items for 1 and 2.

The ITAAC items 1 and 2 of US-APWR DCD Tier 1 Table 2.9-1 will be deleted.",
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Impact on DCD

ITAAC #2 of US-APWR DCD Tier 1 Table 2.9-1 will be deleted as Attachment 1 page
2.9-8.

Impact on COLA

There is no impact on the COLA

Impact on PRA

There is no impact on the PRA

14.03.09-2-2



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/11/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 372-2787 REVISION 1

SRP SECTION: 14.03.09 - HUMAN FACTOR ENGINEERING
INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE
CRITERIA

APPLICATION SECTION: 14.3.9

DATE OF RAI ISSUE: 5120/2009

QUESTION NO. 14.03.09-3

V&V
After reviewing ITAAC 8, the staff is unclear how this ITAAC will fulfill the implementation
plans for verification and validation activities. The design commitment is not clear, in that,
it does not provide a statement that would lead back to the implementation procedures
so that they could be implemented or verified. Please clarify for the staff whether the
statement given for the design commitment column for ITAAC 8 means the V&V
activities for the HFE process will be implemented in accordance with V&V
implementation plan.
Also, in the Acceptance Criteria column, the wording appears to be the same as each of
their respective design commitments. This approach to ITAAC does not seem to be
consistent with the NUREG-0800 Section 14.3 description for acceptance criteria. Where
it states that:
;..In some cases, the acceptance criteria may be more general because the detailed,
supporting information in Tier 2 does not lend itself to concise verification...
NUREG-0800 Section 14.3 goes on to give an example of how, in these types of
situations, the applicant will specify a method (usually a report of some sort) to verify that
the commitments are met. It also states that Tier 2 is where the detailed supporting
information would be provided to validate the report. The acceptance criteria wording
does not provide information that a report will be available. Please clarify if a report that
documents the results of conducting the V&V implementation plan, and the results of the
analyses and inspections for ITAAC 8, will be provided.

14.03.09-3-1



ANSWER:

ITAAC #8 for Verification and Validation will be revised as shown below, to ensure this
.program element is conducted in accordance with the V&V Implementation Plan
documented in Tier 2, DCD Chapter 18.10, and the overall HFE Program
Implementation Procedure documented in the US-APWR HSI Design Report (to be
submitted by June 30, 2009). This revision also eliminates the duplication between the
Design Commitment and the Acceptance Criteria.

Impact on DCD

ITAAC #8 in Table 2.9-1 will be revised as Attachment 1 page 2.9-16.

Design Commitment

The HFE verification and validation (V&V) program ensures the following:

1) HSI task analysis encompasses a representative range of risk important operational
scenarios, events, transients and accidents
2) The inventory and characteristics of the alarms, information, and controls support the
tasks generated by the function-based task analyses and the operational sequence
analyses, and the HSI design is consistent with the HSI design style guide.
3) The integrated HSI system supports the safe operation of the plant.

The V&V activities are conducted in accordance with an implementation procedure that
reflects the requirements of the V&V Implementation Plan.

Acceptance Criteria

The- - built V&V program ncue the following actiVities:

1) HSI tadk support Verification for risk impJortant operational .scenaFios, eents, transients

2) HSI design vertifiation demonstrates that the alarma, information, and cnrols eatch
the display anRd coentrol requir~ements Renerated by the funnctfionp- btasd tarsk a nalycoc and
the operational sequence analyses, and the HSI design is consistent with the HSI design
6tyeguide.
3) Integrated system validation doneFQRRtratecF th-at the- HS- system supports the safe
operation of the plant.
A report exists that documents the V&V activities, demonstrates that the V&V has been
performed in compliance with the V&V Implementation Plan, and concludes that the HSI
has been adequately verified and validated.

Impact on COLA

There is no impact on the COLA
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Impact on PRA

There is no impact on the PRA

14.03.09-3-3



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/11/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 372-2787 REVISION I

SRP SECTION: 14.03.09 - HUMAN FACTOR ENGINEERING -
INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE
CRITERIA

APPLICATION SECTION: 14.3.9

DATE OF RAI ISSUE: 5/20/2009

QUESTION NO. 14.03.09-4

DESIGN IMPLEMENTATION
Please clarify how the design implementation ITAAC will be conducted in accordance
with its associated implementation plan. The current wording in ITAAC #9 design
commitment column does not clearly connect the two.
NUREG-0800, Section 14.3 guidance gives this example for acceptance criteria:
In general, the acceptance criteria should be objective and unambiguous. In some cases,
the acceptance criteria may be more general because the detailed supporting
information in Tier 2 does not lend itself to concise verification. For example, the
acceptance criteria for the design integrity of piping and structures may be that a report
"exists" that concludes the design commitments are met. In these cases, Tier 2 provides
the detailed supporting information on multiple interdependent parameters that should
be provided in order to demonstrate that a satisfactory report exists.
The ITAAC 9 acceptance criteria wording is unclear in 1) ensuring that the design
implementation process is conducted by the implementation plan and 2) describing that
the output of conducting the design implementation procedure will yield results that are
consistent with the implementation plan.
In the acceptance criteria column of ITAAC 9, the staff notes that two of the three criteria
from section 12.4.6 are included, but the third criteria (#2, in section 12.4.6) has not
been included. Please clarify why this acceptance criterion has omitted the need to verify
that the final HSIs, procedures and training match the design that is a result of the HFE
process and V&V activities. Also, please clarify the reason for including the second bullet
point in the design implementation ITAAC acceptance criteria column that deals with
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assigning a risk significance level to HAs.

ANSWER:

The ITAAC #9 acceptance criterion is modified for clarification of;

1) ensuring that the design implementation process is in accordance with the Design
Implementation Plan, documented in Tier 2, DCD Chapter 18.11, and the overall
HFE Program Implementation Procedure documented in the US-APWR HSI Design
Report (to be submitted by June 30, 2009)

2) ensuring that the design that is implemented (i.e., the "as-built" design) accurately
reflects the verified and validated design.

The current second bullet regarding assigning a risk significance level to HAs will be
deleted.

Impact on DCD

ITAAC #9 of Tier 1 Table 2.9-1 will be revised as Attachment 1 page 2.9-18.

Design Commitment

The design that is implemented (i.e., the "as-built" HSI design, including
procedures) accurately reflects the verified and validated design, with appropriate
modifications. Conformance to the verified and validated design is confirmed in
accordance with an implementation procedure that reflects the requirements of the
Design Implementation Plan. Modifications from the verified and validated design,
such as resolution of outstanding HFE-related issues from the verification and
validation program, changes from the verified and validated design or other design
features that were not included in the simulator verification and validation, are
evaluated using an appropriate V&V method.

Acceptance Criteria

The as built HSI design rlefiltS the erified and Validated• design. For anY changes from
that design, an HSI design ".implementation pFroces is perfo.rmed and doumented as

*Aspects of the HS I desig0n that were not ad-dressred- in the HSI deSign V&V aIre
evaluated using an appropriate V&V method. Aspects of the design addressed by this
citerion may include design characteristics, such as new or modified displays, for plant
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rpecific design features and features, that canno~t be ealaeinasmatrsuhs
ctr. l room lighting and noise

-The potential impact on HAs is assessed and a risk significancet- le-Vel is assge
according to the potential impact an plant safet* fulnctions

* In add•i•en, all issues docu.imnte•d- in the HFE issue tracking systen are VeFrified to
be adequately adde66•Qd. A report exists that documents the as-built HSI design,
demonstrates that the HSI design has been implemented in accordance with the Design
Implementation Plan, and concludes that the as-built HSI design is the same as the
design verified and validated in the simulator, or that any changes from the simulator
design have been confirmed using adequate supplemental V&V methods.

Impact on COLA

There is no impact on the COLA

Impact on PRA

There is no impact on the PRA

14.03.09-4-3



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/11/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 372-2787 REVISION I

SRP SECTION: 14.03.09 - HUMAN FACTOR ENGINEERING
INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE
CRITERIA

APPLICATION SECTION: 14.3.9

DATE OF RAI ISSUE: 5/20/2009

QUESTION NO. 14.03.09-5

HSI/PROCEDURESiTRAINING
The starting assumptions for the review of Section 2.9 and the ITAACs listed in Table
2.9-1 of Tier 1, were that the implementation plans contained sufficient detail to ensure
the COL applicant can complete the respective HFE element, and that each ITAAC
would explicitly address the completion of each HFE program element within Section 18.

Please provide clarification for the following:

1. The design commitment for ITAAC #7 in Table 2.9-1 states:

The scope of HSI design, procedures and training, which are developed and/or
evaluated by the HFE program, includes operations, accident management,
maintenance, tests, inspections and surveillances that are important to safety.

After reviewing ITAAC #7, in conjunction with section 2.9.1.3 of the US-APWR DCD, the
staff is unclear how this ITAAC will fulfill the implementation plans for HSI design,
procedure development and training development. The design commitment does not
relate to how the HSI design (or procedures and training) has been developed in
accordance with approved implementation plans; the commitment is merely limited to
describing the "scope" of the HSI design, etc., which is only part of an overall HSI design
methodology.

Please clarify for the staff whether the statement given for the design commitment
column for ITAAC #7 means the HSI design, procedures development, and training
development for the HFE process will be implemented in accordance with their
respective implementation plans.

14.3.9-5-1



As well, it is suggested that, for clarity and conformity, the current single ITAAC
commitment should be separated into three statements, HSI design, procedures, and
training, as these are three distinct HFE elements.

2. The acceptance criteria for 7a states:

The design documentation exists to verify that panels and associated instrumentation,
within the scope of the HFE program, comply with General Design Criteria I in Appendix
A to 10 CFR 70 for quality standards and records.

Please clarify why 10 CFR 70 was referenced and not 10 CFR 50.

3. ITAAC #7 provides fourteen design commitments, or parts (a through n), that
include HSI design, procedures, and training. In the Acceptance Criteria column, the
wording appears to be the same as each of their respective design commitments. This
approach to ITAAC does not seem to be consistent with the NUREG-0800 Section 14.3
description for acceptance criteria. Where it states that:

... In some cases, the acceptance criteria may be more general because the detailed
supporting information in Tier 2 does not lend itself to concise verification...

NUREG-0800 Section 14.3 goes on to give an example of how, in these types of
situations, the applicant will specify a method (usually a report of some sort) to verify that
the commitments are met. It also states that Tier 2 is where the detailed supporting
information would be provided to validate the report. The acceptance criteria wording
does not indicate that a report will be available. Please clarify if a report will be provided
that documents the results of conducting the HSI implementation plan (and for
procedures and training), and the results of the analyses and inspections for ITAAC 7.

ANSWER:

1. The current ITAAC #7 will be divided into "7. HSI Design", "8. Procedure
Development", and "9. Training Program Development". The current 7m and 7n is
moved and renamed as "8a" and "9a" of "8. Procedure Development" and "9. Training
Program Development", respectively. In addition, each ITAAC will be revised to clearly
commit to an HFE process for the HSI design (or procedures or training) that is in
accordance with approved implementation plans.

2. "10 CFR 70" in the acceptance criteria for 7a should have been stated "10 CFR 50".
That was an editorial error so that MHI will make editorial change of "10 CFR 70" to "10
CFR 50" in the acceptance criteria for 7a.

3. The Acceptance Criteria will be revised to clearly state that reports will be available for
ITAAC #7, and for new ITAAC #8 and #9 (procedures and training, respectively).

14.3.9-5-2



Impact on DCD

1. The current ITAAC #7 will be divided into "7. HSI Design", "8. Procedure
Development", and "9. Training Program Development". The current 7m and 7n is
moved and renamed as "8a" and "9a" of "8. Procedure Development" and "9: Training
Program Development", respectively. In addition, each ITAAC will be revised to clearly
commit to an HFE process for the HSI design (or procedures or training) that is in
accordance with approved implementation plans and with clarification of statement that
reports will be available, as the Attachment 1 page 2.9-11, 2.9-15 to 2.9-19 including
editorial changes (Section number renaming).

ITAAC #7 (HSI Design)

Design Commitment

The scope of HSI design, procedures and training, which are-is developed -and/or
evaluated by the HFE program, includes operations, accident management,
maintenance, tests, inspections and surveillances that are important to safety. The HSI
design process is conducted in accordance with an implementation procedure that
reflects the requirements of the HSI Design Implementation Plan.

Inspection, Test, Analysis

An aialysis inspection will be performed of the HSI design, procedures, and training for
operations, accident management, maintenance, tests, inspections and surveillances.

Acceptance Criteria

The HSI desigR, procedures, and training A report exists that documents the HSI design
for operations, accident management, maintenance, tests, inspections and surveillances
that are important to safety, and demonstrates that the design process has been
conducted in compliance with the HSI Design Implementation Plan. have-beeR
developed aRd•l /r evaluated by the HFE pror•am.

ITAAC #8 (Procedures)

Design Commitment

The scope of procedures, which is developed and/or evaluated by the HFE program,
includes operations, accident management, maintenance, tests, inspections and
surveillances that are important to safety. The procedures guide and support human
interactions with plant systems and control plant-related events and activities. The
procedure development is conducted in accordance with an implementation procedure
that reflects the requirements of the Procedure Development Implementation Plan.

Inspection, Test, Analysis

An inspection of the as-built procedures will be performed for operations, accident
management, maintenance, tests, inspections and surveillances.
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Acceptance Criteria

A report exists that documents the procedures for accident management, maintenance,
tests, inspections and surveillances that are important to safety. The report
demonstrates that the procedure development process has been conducted in
compliance with the Procedure Development Implementation Plan.

ITAAC #9 (Training)

Design Commitment

The scope of training, which is developed and/or evaluated by the HFE program,
includes operations, accident management, maintenance, tests, inspections and
surveillances that are important to safety. The training provided to operations and
maintenance personnel is acceptable to maintain plant safety and respond to abnormal
plant conditions. The training program has been development in accordance with an
implementation procedure that reflects the requirements of the Training Program
Development Implementation Plan.

Inspection, Test, Analysis

An inspection of the as-built training program will be performed for operations, accident
management, maintenance, tests, inspections and surveillances.

Acceptance Criteria

A report exists that documents the training program for accident management,
maintenance, tests, inspections and surveillances that are important to safety. The report
demonstrates that the training program has been developed in compliance with the
Training Program Development Implementation Plan.

2. "10 CFR 70" in the acceptance criteria for 7a will be revised "10 CFR 50" as the
Attachment 1 page 2.9-11

Impact on COLA

There is no impact on the COLA

Impact on PRA

There is no impact on the PRA

This completes MHI's responses to the NRC's questions.

14.3.9-5-4
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2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 14-2 of 7-8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. HFE-pregram is implemented 1. ARanalysis will be performed 1. HF-E-pregram isiplemented
by a qualifid HFE design of the exp. .ien.e and traini• g by a qualified HFE design
team-.Deleted. recordc of HFE dsi teamDeleted

teamDeleted _
2. Operating experience review 2. An analysis of the GER 2. The QER evaluation is

(GER) implements the following PreOG866W1il1 be per1Fored, and a cae
pfeseese perFomed,.Deleted. Fssuesean

EXtracting and scre8RnRg have been nteFred into the
HFE related issues to HFE issues tracking
identify those relevant-e system-Deleted.
HSlsystem.

~i§Evalatig flsMn'isues-

Conducting lIFF- issues r~esolutionG
proces -- eleted.

.- 4umaReiabiity-anlysirs
(HRA) is conducted as an
integrated activity to supped
bot"I' e- E-design process
and-P-rbabilstic-R4sk
Assessment (PRA) activities.
Deleted.

el The dRA wil -be
Deleted.

--An--4RA- enetexists-whioiG
contains the fol!ewi aeb'.

A-4;--- 
fUA

'n - Q

extracted from the PPRA results

which concludes oe-4h
-An.e... •,, ,a•.the of theseg HAn

folrarnim .nrrerJm ,

seme n- terror

- The assumptions in thePRA
are-qet correct. The HIFE issue

issubes-aeiuheuvanuaten

items (seeIlTAAC.9),

Prov4des reeuiremqntýo
subseguen..NHFE.proaram

melitrints.tten.esure.hese

feR..the14F...design..pre ess

elements and the eptimizatien
of the H S design, Deleted.

Tier I 2.9-8 Revision 42
Tier I 2.9-8 Revision -421



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 242- of 7•8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

4. A4unctienal-alk.,ation-a4d 4. The FAJFRA, wib be 4 •-A-FNFRA-repoA-exsts4n-whioP
functioal roguiromontS per-forned-.Qe1eted. the saeyf~to a!9ain
a{aaysis-{FAiFgRA)4&se4rom4ed are-eyaluate-aecer4• •Ae
teensure..h at safety .unrftions h.uman..faotr.operspective.usin
are assigned prpoprdy as past_________________ G-.

humnan actios (HAs) or to _________________

automated-systemeý,-Deleted. eencGude one of the foe2wincý:

automatedsems: -
The safety f pnrca

assignc@d. The HFE isu

issfs~ tber~evalua•io

itm s.. L-see .A.AO.#ýL9.J he
safety functions is properly
assiged as the HtAe-•s orl teo
aujtGoated-systempsý-Deletd

Tier I 2.9-9 Revision 42
Tier I 2.9-9 Revision 4-•2



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 442 of 78)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6. A staffing and qualifications 6. The staffing and qualifications 6. A report exists that documents
analysis is performed to ensure analysis will be performed. the staffing and qualifications
that personnel are acceptable analysis, demonstrates that the
to permit realistic response to analysis has been performed in
normal and emergency plant compliance with the Staffing
conditions. The analysis is and Qualifications
conducted in accordance with Implementation Plan, and
an implementation procedure concludes from a human
that reflects the requirements of factors point of view that the
the Staffing and Qualifications staffing and qualifications of
Implementation Plan. plant personnel are acceptable

to perform safety significant
tasks for normal and
emergency operations.A
staffing.•reportexistsswhioh-
GGncludes from a human
factors Point -f. view~ thnt- the

plan..persen-ne•tae..ac-ceptab,

tasks for normal and

staffing..and.qualifications.of
plant personnel are accoptablc
for normal and emergency

7. The scope of HSI design- 7. An analysisinspection will be 7. T-he 1S4, design, procedures,
.PrOcdur.s and training, which performed of the HSI designT a,4ra-r'ng"A report exists that
isare developed and/or e sn i for documents the HSI design for
evaluated by the HFE program, operations, accident operations, accident
includes operations, accident management, maintenance, management, maintenance,
management, maintenance, tests, inspections and tests, inspections and
tests, inspections and surveillances, surveillances that are important
surveillances that are important to safety, and demonstrates
to safety. The HSI design that the design process has
process is conducted in been conducted in compliance
accordance with an with the HSI Design
implementation procedure that Implementation Plan.-have
reflects the requirements of the beon dcvl9oed and,,,
HSI Design Implementation evaluated by, he••• .program.
Plan.

7a. HSI panels and associated 7a.An analysis will be performed 7a.The design documentation
instrumentation, within the of the panels and associated exists to verify that panels and
scope of the HFE program, instrumentation within the associated instrumentation,
comply with quality standards scope of the HFE program. within the scope of the HFE
and records. program, comply with General

Design Criteria 1 in Appendix A
to 40-GF-R-7010CFR 50 for
quality standards and records.

Tier I 2.9-11 Revision 42
Tier I 2.9-11 Revision 412



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 8-12 of 7,8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

8. The scope of procedures, 8. An inspection of the as-built 8. A report exists that documents
which is developed and/or procedures will be performed for the procedures for accident
evaluated by the HFE program, operations, accident management, maintenance,
includes operations, accident management, maintenance, tests, tests, inspections and
management, maintenance, inspections and surveillances, surveillances that are important
tests, inspections and to safety. The report
surveillances that are important demonstrates that the
to safety. The procedures guide procedure development
and support human interactions process has been conducted in
with plant systems and control compliance with the Procedure
plant-related events and Development Implementation
activities. The procedure Plan.
development is conducted in
accordance with an
implementation procedure that
reflects the requirements of the
Procedure Development
Implementation Plan.

8a7Tm. The procedures 8aTrn. An inspection of the as- 8aa7.m. The as-built procedures
development process ensures built procedures development exist to support functions
that procedures guide and process will be performed. important to ensuring plant
support human interactions safety during normal and
with plant systems and control abnormal operating
plant-related events and conditions. These
activities. procedures conform to the

Procedure Writer's Guide.
9. The scope of training, which is 9. An inspection of the as-built 9. A report exists that documents

developed and/or evaluated by training program will be the training program for
the HFE program, includes performed for operations, accident management,
operations, accident accident management, maintenance, tests, inspections
management, maintenance, maintenance, tests, inspections and surveillances that are
tests, inspections and and surveillances, important to safety. The report
surveillances that are important demonstrates that the training
to safety. The training provided program has been developed in
to operations and maintenance compliance with the Training
personnel is acceptable to Program Development
maintain plant safety and Implementation Plan.
respond to abnormal plant
conditions. The training
program has been
development in accordance
with an implementation
procedure that reflects the
requirements of the Training
Program Development
Implementation Plan,

Tier I 2.9-15 Revision 1-2
Tier I 2.9A15

Revision 4-2 1



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 94-2 of 78)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9a7-_ . The training development 9W-R. An inspection of the as- 9a7___. The as-built training
process ensures that training built training development program includes plant
provided to operations and process will be performed. operations and maintenance
maintenance personnel is activities-which are important to
acceptable to maintain plant maintain plant safety and
safety and respond to abnormal respond to abnormal plant
plant conditions, conditions. The training

material conforms the Training
Developer's Guide. exists t
&suppio#func a4rnpmtant-to
ensurg plant safety-&ring

ondai-apins
G onMdit -nS7

108. The HFE verification and
validation (V&V) program
ensures the following:

1) HSI task analysis encompasses
a representative range of risk
important operational
scenarios, events, transients
and accidents

2) The inventory and
characteristics of the alarms,
information, and controls
support the tasks generated by
the function-based task
analyses and the operational
sequence analyses, and the
HSI design is consistent with
the HSI design style guide.

3) The integrated HSI system
supports the safe operation of
the plant.
The V&V activities are
conducted in accordance with
an implementation procedure
that reflects the requirements of
the V&V Implementation Plan.

108. An inspection of the as-buiOt
HFE V&V activities will be
performed.

108. Th F---V&V
erog4-am.includes, the-following

aotivitis+
1) HS! task support- werfication

includes Plant operaion-an
maintenance astivities-..whih

safety a,•-F••esponid to abnormal

Plant Gondition&-Te-training
material conforms the Training
Deo.elpers Guide. for risk
imporant operational

.3s, events.,fansai-nts

and.acbidents-.
2) HSI deaign Veoification

do9nsnsteatS IthIt the alarmig,
infArorateis tatdocsmets
the display and ct ontres
requidements genorated by tha
funcon obaseod task analysce
andwthe operationalsequence
analysen and the on destgh i
Onsistent ith the b e S dasigna

style guide.
3}-I-nteqrated syste m -validation

demsnstrat~s44tat he-,S1
system supports the safe
operaionwof~hipari
A report exists that documents
the V&V activities,.
demonstrates that the V&V has
been perfore ncmlac
with the V&V Implementation
Plan, and concludes that the
HSI has been adequately
verified and validated.

Tier I 2.9-16 Revision 42
Tier1I 2.9-16 Revision -42 1



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 101-2 of 7_8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

108a. HED resolution during 108a. An inspection of the as- 108a. HEDs are identified and
V&V is performed iteratively built imple, , entati on. oef HED addressed iteratively
throughout all V&V activities, resolution during the HFEas- throughout all V&V activities

buift V&V process will be and there are no safety
performed. significant unresolved HEDs in

the final design.The as buil
HEDs is identified and

addressed in the fin-l design.
1_08b. HSI in the MCR permits 108b. Tests will be performed 10_8b. Test results demonstrate

execution of tasks by operators on the execution of that the as-built MCR HSI can
to establish operations, representative tasks by the establish operations, accident
accident management, actual MCR operators. management, maintenance,
maintenance, test, inspection test, inspection and
and surveillances for those surveillances for those systems
systems that are important to that are important to safety.
safety.

108c.HSI at the RSC permits 108c.Tests will be performed on I08c.Test results demonstrate that
execution of tasks by operators the execution of tasks for the actual operators can establish
to establish and maintain cold as-built RSC. and maintain cold shutdown
shutdown. from the as-built RSC.

Tier I 2.9-17 Revision 42
Tier I 2.9-17 Revision 4-21



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 114-2 of 7-8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

119. The H-SI design that is
implemented (i.e., the "as-built"
design, including procedures)
accurately reflects the verified
and validated 149Idesign, wth
appropriate modifications.
Conformance to the verified
and validated design is
confirmed in accordance with
an implementation procedure
that reflects the requirements of
the Design Implementation
Plan. Modifications from the
verified and validated design,
such as resolution of
outstanding HFE-related issues
from the verification and
validation program, changes
from the verified and validated
design or other design features
that were not included in the
simulator verification and
validation, are evaluated using
an appropriate V&V method..

11-9. An inspection of the as-built
HF-E-HSI design
SmplemeIo" prswill be
performed.

119-8 The as b,-ilt HS 21designq
refect te vrifedAnd validated

desi••. For anY changes from that
design, an.HSt-A HFE design
implementatidno process is
perform~ed and documrenteda
des6ribe9"belew.

implemzentati9n methodology
in~des4he4e4ewkn-.ritefa1

--- As. ntr ef the HS2 design that
were not addressed in the HSI
design V&V are evaluated

sn~-aapp Fpiate V&\_
method- Aspects -of the design
addressed by this critcricn may
includc design characteristics
sueh-as-moew-ored-fi~
displays foG plant-specific
design features and features
that cGannot be evaluated in a
simlatgr,-usuh-as-centrl-•eem

lighting and noise
-The potentia! im;post on HAs is

assessedi And a; risk
significance level is assigned
a4cording-te-the-petehtial

functionsin accordance with the
GrFtera in Referee 18.1 1-

....An addition,Aall HFE-related
issues documented in the HFE
issue tracking system are
verifid to be adequately

A report exists that documents
the as-built HSI design,
demonstrates that the HSI design
has been implemented in
accordance with the Design
Implementation Plan, and
concludes that the as-built HSI
desian is the same as the desian
verified and validated in the
simulator, or that any changes
from the simulator design have
been confirmed using adequate
supplemental V&V methods.

Tier I 
2.9-18 Revision 42

Tier I 2.9-18 Revision -1-2 1



2.9 HUMAN FACTORS ENGINEERING US-APWR Design Control Document

Table 2.9-1 Human Factors Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 124-2 of 78)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

124-0. Human Performance
issues are identified as HEDs
and are tracked and
dispositioned in accordance
with the site specific QA
program..

1240. An inspection of the as-
built human performance
monitoring process will be
performed.

1240•. A human performance
monitoring strategy is
developed and documented.
The US-APWR HFE procedure
guides the human performance
monitoring for the life of the
plant and the process to
identify and disposition human
performance issues. This
human performance monitoring
procedure is applicable after
the completion of integrated
HSI validation and operator
training.
This process evaluates the
impact of facility design and
operating changes and
addresses the following topics:.

" Human performance
monitoring includes
confirmation of the following
criteria:

Effectiveness of HSIs
- Personnel performance

impacts of HSI,
procedure, and
training changes

- Operator actions meet
time and performance
criteria

- Human performance
criteria established
during integrated
system validation are
maintained

" Human Performance
Trending includes the
following:
- Performance

degradation
- Failures
- Detection sensitivity
- Safety Importance

* Human performance
evaluation criteria includes
the following:
- Specific cause

determination
- Safety Importance
- Feedback of information
- Corrective actions

Tier I 2.9-19 Revision 42
Tier I 2.9-19 Revision 42 1


