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From: Loza, Paul G. [lozapg@westinghouse.com]

Sent: Friday, July 24, 2009 9:48 AM

To: Donnelly, Patrick

Cc: Buckberg, Perry; Butler, Rhonda; Seelman, Robert J.
Subject: Acknowledgement of RAI-SRP18-COLP-22 thru -37
Attachments: ISV RAI 22-37 Table -.doc

Patrick,

| acknowledge receipt for Westinghouse of RAI-SRP18-COLP-22 thru -37.
Thanks,

Paul

From: Donnelly, Patrick [mailto:Patrick.Donnelly@nrc.gov]

Sent: Thursday, July 23, 2009 10:22 AM

To: Loza, Paul G.; Seelman, Robert J.

Cc: Butler, Rhonda; McKenna, Eileen; Pieringer, Paul; Hebbar, Sudha
Subject: AP1000 - New Draft RAIs - RAI-SRP18-COLP-22 thru -37

Bob & Paul,

Attached are 16 new draft RAls on SRP18. Please let me know whether these are accepted or whether a conference call
is desired.

Be advised, these are only the first round of RAl's. As the full review of ISV-320 is completed, more RAl's will likely be
generated.

Regards-

Patrick
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RAI-SRP18-COLP-22 - ISV Implementation Plan versus Programmatic Level Description

The ISV plan did not address all of the commitments for ISV made in the Programmatic Level Description of
the AP1000 Human Factors Verification and Validation Plan (WCAP-15860, Rev 2) dated Oct 2003. In some
cases the ISV Plan takes exceptions to these commitments. Some examples follow:

1. Technical Support Center (TSC): WCAP-15860 calls for the V&V scope to include the TSC, but it is out
of scope per the ISV.

2. Risk Important Human Actions (RIHAs): WCAP-15860, Sec. 4.4 calls for ISV of risk-important tasks.
The RIHAs and tasks are identified in TR-59/WCAP-16555. Section 3.2 identifies 22 post-accident
RIHAs in Table 3.2-2. The ISV includes essentially all of these 22 Rl HAs in scenarios. However, it is
not clear why the HA #19 was excluded.

3. Risk Important Maintenance, Test, and Inspection Human Actions (RIMTIS Has): WCAP-15860,
Section 4.5 calls for risk-important MTIS tasks. Section 3.3 of TR-59/WCAP-16555 is titled Risk
Important Human Actions for MTIS and has two tables that identify many Rl MTIS activities. However,
the ISV plan does not appear address these. It seems like they could all be addressed by one ISV
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scenario where the plant is at a normal full power operating status and the operators validate each of
the RI MTIS interfaces while maintaining a normal operating status.

4. Validation of All EOPs: WCAP-15860, Sec. 4 states that the validation of EOPs is explicitly included in
ISV. The ISV plan does include many EOPs in the scenarios, but it states in Sec. 5.1.2 “Not all EOPs
will be individually exercised in ISV scenarios.” If that is the case, then how will these missing EOPs be
validated?

5. Beyond Design Basis Scenarios: WCAP-15860, Sec. 4.4 states that ISV will include beyond design-
basis-accident scenarios. At least one scenario that goes to core damage should be included, so that
actions leading up to core damage to prevent core damage can be more fully evaluated. Additionally,
the capability to support post-CD actions can be assessed.

6. Reactor Trip Scenario: WCAP-15860 indicates that a reactor trip transient (as opposed to an accident
scenario) event will be included, but the ISV plan does not appear to include one.

7. Validation of HRA Assumptions: WCAP-15860, Sec. 4.6 states that ISV will include validation of key
HRA modeling assumptions for RIHAs. Section 30 of the PRA describes the modeling of RIHAs, which
includes the ‘time window’ ‘estimated actual time’ and ‘slack time.” There is no discussion in the ISV
about how HRA modeling assumptions are addressed. The ISV does appropriately verify that the
RIHAs can be performed within the time window. However, documentation of actual times during the
scenarios and then feeding that information back to the HRA to see that assumptions were correct and
that recovery and HEPs were appropriately treated seems to be missing.

8. Participant Experience: WCAP-15860, Sec. 4.9, Subjects, states that “steps will be taken to identify
and select test subjects from crews with less experience or unexceptional performance.” This does not
appear to be addressed in the ISV.

9. Adequacy of Staffing: WCAP-15860, Sec. 4.3 and 4.4 calls for evaluation of the adequacy of staffing.
It is not clear from the ISV how this will be done.

10. Selection of Crews: Section 4 of the ISV Plan indicates that crews will come from at least three
different utilities. The utilities will assign “typical crews” based on availability and that crews will not be
selected based on individual characteristics. However, no information is provided to address how
utilities will select crews or what instruction Westinghouse will provide to utilities to prevent sample
bias.

Conformance to WCAP-15860 is part of COL item and ITAAC commitments. Please address the general issue
of conformance to WCAP-15860, as well as the specific issues noted above.

RAI-SRP18-COLP-23 - ITAAC closure

DCD Tier | contains V&V ITAAC in Table 3.2-1, #4 and #5. ITAAC #4 states in part: “A report exists and
concludes that the HFE V&V Implementation was developed in accordance with the programmatic level
description ...” WCAP-16769-P provides the Westinghouse logic for closing ITAAC #4. WCAP-16769P does
not state such conclusions, as specified in the ITAAC, although it seems as if that would be the appropriate
place to do so. Please provide the report specified by the ITAAC.

RAI-SRP18-COLP-24 - Simulator verification



The ISV Plan does not address simulator verification beyond software testing identified in Section 2.3. Please
add this information to the ISV Plan.

RAI-SRP18-COLP-25 - Validation crew training

Section 4 of the ISV Plan states that participants will be qualified commercial PWR operators being trained on
AP1000 operations. Their training includes both classroom and hands-on components. However, Section 1.3
of the plan indicates that crew training may be “limited.” WCAP-15860 indicates that one week of training will
be needed, but the ISV Plan does not address this.

Please provide specific information as to how much training the crews will have prior to ISV, and what criteria
will be used to determine whether the crews have had sufficient training to be representative AP1000
operators.

RAI-SRP18-COLP-26 - Validation crew staffing level

WCAP-15860, Sec. 4.9, Subjects, states that “validation crews will consist of currently qualified operating
crews, as adjusted in number to man the AP1000 control room for conditions of minimum and maximum
staffing.” TR-52, AP1000 MCR Staff Roles and Responsibilities, defines the minimal and maximum crews, but
the crew size in the ISV does not fully agree with that of TR-52. TR-52 states the minimal crew size will be 1
RO, 2 SROs, and 2 AOs. Also it notes that the STA role will be filled by one of the available SROs, not by a
dedicated individual. TR-52 also defines two other staffing levels, one with an added unit supervisor and a
maximum staff level. Most of the ISV scenarios (1 to 19) will be done with a staff of 2 ROs, 1 SRO, and 1 STA,
while other scenarios (20 to 29) will be done with 2 ROs and 1 SRO. The ISV does not address at all the
maximum crew as defined in TR-52. Please address the apparent conflicts in staffing levels between the
various Westinghouse documents.

RAI-SRP18-COLP-27 - Number of scenario replications

Per the ISV Plan, a given scenario is run a minimum of two times by two different crews. If acceptable
performance on Pass/Fail criteria is achieved on both of the two trials, then the scenario is not run again. Thus
for example, if the scenario involves a risk-important human action, then it is validated if the action is
completed twice within the PRA-specified time window and no tech specs were violated (typically, risk-
important human actions appear in only one scenario). Section 4.10 of WCAP-15860 specified “a minimum of
3 runs on each scenario in the test set.” The staff concurred with this number and determined it was
reasonable to account for human variability within the context of ISV where the design is mature, the design is
well evaluated and verified prior to ISV, and the crews are well trained. However, the ISV Plan has reduced the
minimum number of crews per scenario to two, provided acceptable performance is obtained.

Some justification for the reduction in replications is provided in the ISV plan; i.e., the number of replications
has been reduced to two because the crew size has been increased from two to three. The plan states:

This number was chosen to ensure that enough different subjects (n=6) would be involved for
each scenario to offer a reasonable tradeoff between the amount of testing and the declining
value of each added replication.

This logic is unclear and does not appear to provide a basis for an exception to the WCAP. Crew size not
directly related to the number of times each scenario is replicated. The unit of analysis for key measures is
crews, not individual operators. That is, the Pass/Fail measures used to evaluate the scenario are based on
actions of the crew, e.g., plant measurement involving tech specs and the accomplishment of risk-important
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human actions. Thus for one scenario, the N is two not six. And, contrary to the statement above, there is not
a declining value with each replication, particularly when the numbers are so small to begin with. Instead,
there is increased confidence that the results are valid and generalizable with each added successful scenario
by another crew.

The ISV Plan statement about the number of subjects quoted above is tied to Section 4.9 of the WCAP:

A key question is the number of subjects to be used in each test (that is, sample size = n). Several
authors have examined the mathematical models that underlie descriptive usability evaluations.
Plotting the proportion of usability problems detected as a function of number of test participants, the
relation can be modeled as a simple Poisson process. In essence, each successive test subject tends
to reveal fewer findings. Reference [13] continues in this vein to suggest that five test subjects are
typically enough to detect 70 to 90 percent of major usability problems in a prototype. Thus, a
minimum of n = 6 subjects (3 crews) is proposed as sufficient for validation tests.

This statement equates ISV to a usability test model designed to uncover usability problems. Thus the more
subjects run the fewer new problems are uncovered. While uncovering problems is one possible outcome of
ISV, its main purpose is to “validate the integrated system design (i.e., hardware, software, and personnel
elements) will acceptably supports safe operation of the plant.” Thus the usability model suggested above
(and in the Virzi paper, reference 13 cited above) does not meet the intent of ISV.

Please revise the numbers of replications to match the commitment in WCAP-15860.

RAI-SRP18-COLP-28 - Scenario success criteria

According to the ISV plan, if a failure on Pass/Fail criteria is encountered on one (of the two) replication, then
another (a 3") trial is run “to avoid an ambiguous result.” If the added scenario trial is successful, the final
outcome is not clearly specified in the plan. Is the design considered validated for that scenario? If so, the
design may be validated with two out of three successful trials, e.g., if a risk-important human action can be
accomplished two out of three times, it’'s acceptable. This is an unacceptably weak standard of acceptance.
Please clarify actions when a scenario fails and how that scenario is eventually validated as successful.

RAI-SRP18-COLP-29 - Design modifications during testing

When there is a failure on a trial, an assessment is made using the HED resolution procedure (APP-OCS-
GEH-420). If the evaluation leads to a design change, e.g., to HSIs, procedures, or training, “the impact on the
ISV itself must also be considered.” The ISV plan provides guidelines for adjusting the test plan when failures
are encountered, including the following statement:

3. If the apparent cause of the problem is personnel or training, then testing may continue with
the addition of a third replication for the scenario. Training may be revised during the ISV
without implications.

What exactly does “without implications” mean? Since ISV addresses the integration of the HSI, procedures,
and training, how can training be revised without implications?

If the assessment leads to a change in HSIs or procedures, modifications are made prior to the next
replication. We understand the logic for taking this approach; not to run many additional trials after you know
there is an issue. However, there are some concerns with this approach:

e |f many such changes occur across testing, the design is a moving target and the impact of such
cumulative changes on the results of successful replications run before the changes is unclear. Even if
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the ISV team considers the impacts of changes on the results, we are not confident the team can
anticipate how a series of changes impacts the overall results.

e A trial-by-trial approach to design change may result in resolutions that address narrowly defined issues
and preclude the team from looking at the bigger picture, e.g., where several related issues suggest a
broader deficiency that needs to be addressed. For example, an HED resolution may lead to a change
in the navigation system to address the problem. However, if navigation issues are identified in many
scenarios, it may suggest a problem with the whole approach to navigation.

Please provide justification for the approach in the Plan or modify the approach to address the above
concerns.

RAI-SRP18-COLP-30 - Testbed completeness

Regarding the testbed, Section 2.1 of the ISV plan states that the completeness of the Facility HSI Design
relative to the reference HSI Design may be limited to those items required by the scenario test set. This
statement may be at variance with the Review Criterion 1 in NUREG-0711 Section 11.4.3.2.2, which states:

“Interface Completeness—The testbed should completely represent the integrated system. This
should include HSIs and procedures not specifically [provided for] in the test scenarios. For example,
adjacent controls and displays may affect the ways in which personnel use those that are addressed
by a particular validation scenario)”

Please address this concern by justification or modification of the Plan.

RAI-SRP18-COLP-31 - Level of detail in Plan

The ISV Plan contains considerable detail in some areas, but not others. As noted in the ISV Plan itself,
Section 3.4 indicates that detailed procedure development and scenario development must be completed
before validation testing can begin. Such detail also must be completed before the staff can conduct a
complete Implementation Plan Review. Additional examples of areas where additional detail is needed are
given in the other RAls in this Table. Please provide the added detail.

RAI-SRP18-COLP-32 - Performance measures — range of measures

The plan distinguished between measures used for pass/fail (P/F) criteria and those used for diagnostic
purposes. P/F measures are measures reflecting tech spec performance and risk-important human actions
(RIHAs) as defined in the PRA. This seems to provide a limited perspective on overall crew performance.
Section 4.4 of the WCAP discusses “Risk important tasks” as including potential task identified in the OSA and
EOPs as well as those identified in the PRA. The EOP tasks are likely captured in the scenarios. Are there
any added important tasks from the task analysis?

RAI-SRP18-COLP-33 - Performance measures — RIHAs

The ISV Plan indicates that risk-important actions will be measured. In addition, operator task performance will
also be measured using observer guides for each scenario. An example is provided in Appendix F. However,
the ISV plan does not address how these behaviors are selected for assessment. Please discuss.



In addition, Appendix F provides an example only. The task behaviors to be assessed for each scenario are
needed for the implementation plan review. Please provide.

RAI-SRP18-COLP-34 - Performance measures — scenario specific measures

The plan generally indicates that plant measures will be obtained, but the specific measures for each scenario
are not identified. For example, the plant measures section in the scenarios is generic and repeated for all 29
scenarios. This should be made scenario specific and identify parameters of particular interest. Since the ISV
Plan is using the tech specs (TS) as key criteria, the scenario description should identify which TS are
expected to automatically be violated as a result of the scenario imposed failures. Then all the remaining TS
should be required to be met; otherwise the scenario should fail to meet the acceptance criteria. The scenario
should identify those TS particularly important and at risk during the scenario. Please provide this added
information.

RAI-SRP18-COLP-35 - Performance measures — measurement characteristics

The ISV Plan does not address measurement characteristics. It is recognized that most of the measurement
characteristics identified in Review Criterion 1 in NUREG-0711, Section 11.4.3.2.5.1 will not be applicable to
many of the measures, but the plan should at least address the characteristics indentified in Section
11.4.3.2.5.1 that are applicable. For example, the plan can explain how the questionnaire in Appendix D
measures those variables listed on page 6-1 (workload, situation awareness, teamwork, usability, and goal
achievement) and why their approach to measuring these variable in this way is a good one. The plan also
indicates that the questionnaire will be filled out by both participating operators and observers. But, it is not
clear how observers can answer many of the questions presented, e.g., “Was there anything about the PMS,
PDSP, or SDSP surprising, misleading, or unclear?” Please update the Plan to address these issues.

RAI-SRP18-COLP-36 - Acceptance criteria

Acceptance criteria for Pass/Fail measures are generally discussed in Section 6.2. Each scenario has
“Scenario Criteria,” but it is not clear which criteria are mandatory and would result in scenario failure if not
satisfied. The criteria are applied on a trial-by-trial basis. The general acceptance criteria are (1) no violation of
safety limits (e.g., Tech Specs) due to operator error, and (2) completion of all RIHAs within available time
windows of PRA. The acceptance criteria for diagnostic measures determine whether an HED is defined.
These criteria are only briefly discussed. For example, sustained unawareness of the situation leading to error
and extreme workload leading to error are diagnostic criteria. How either is determined is not identified. Also,
the necessity of linking these measures to error seems unnecessarily liberal. Sustained unawareness of the
situation and extreme workload would seem to be worthy of HED assessment in their own right. The specific
measures and acceptance criteria to be used for each scenario are not given. Please update the Plan to
address these issues.

RAI-SRP18-COLP-37 - Training of test personnel

The ISV Plan indicates that the test staff will be “trained in their respective roles.” No information is provided
concerning what the training will address. Please provide.
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RAIls based on the Initial Review of
Westinghouse Document APP-OCS-GEH-320,
AP1000 Human Factors Engineering Integrated System Validation Plan (ISV)

July 23, 2009

The purpose of this initial review was to determine whether Westinghouse’s ISV plan is sufficiently detailed to support the staff’'s
implementation plan level review. The initial review identified a number of RAIs listed here. The overall conclusion is the ISV Plan
can support such an implementation plan level review, but considerable additional detail will be required. This review is preliminary
and does not constitute a complete ISV Plan evaluation. The full review of the ISV Plan will likely raise more issues/RAls.

Summary:

Open: RAI-SRP18-COLP-22 to 37

Confirmatory:

Closed:

RAI Reviewer |Question Full Text

Number Summary

RAI-SRP18-COLP- | Pieringer ISV The ISV plan did not address all of the commitments for ISV made in the
22 ' Implementation Programmatic Level Description of the AP1000 Human Factors Verification and

Plan versus Validation Plan (WCAP-15860, Rev 2) dated Oct 2003. In some cases the ISV
Programmatic Plan takes exceptions to these commitments. Some examples follow:
Level 1. Technical Support Center (TSC): WCAP-15860 calls for the V&V scope
Description to include the TSC, but it is out of scope per the ISV.

2. Risk Important Human Actions (RIHAs): WCAP-15860, Sec. 4.4 calls for
ISV of risk-important tasks. The RIHAs and tasks are identified in TR-
59/WCAP-16555. Section 3.2 identifies 22 post-accident RIHAs in Table
3.2-2. The ISV includes essentially all of these 22 Rl HAs in scenarios.
However, it is not clear why the HA #19 was excluded.

3. Risk Important Maintenance, Test, and Inspection Human Actions
(RIMTIS Has): WCAP-15860, Section 4.5 calls for risk-important MTIS
tasks. Section 3.3 of TR-59/WCAP-16555 is titled Risk Important Human




RAI
Number

Reviewer

Question
Summary

Full Text

Actions for MTIS and has two tables that identify many RI MTIS activities.
However, the ISV plan does not appear address these. It seems like they
could all be addressed by one ISV scenario where the plant is at a normal
full power operating status and the operators validate each of the Rl
MTIS interfaces while maintaining a normal operating status.

. Validation of All EOPs: WCAP-15860, Sec. 4 states that the validation of

EOPs is explicitly included in ISV. The ISV plan does include many
EOPs in the scenarios, but it states in Sec. 5.1.2 “Not all EOPs will be
individually exercised in ISV scenarios.” If that is the case, then how will
these missing EOPs be validated?

Beyond Design Basis Scenarios: WCAP-15860, Sec. 4.4 states that ISV
will include beyond design-basis-accident scenarios. At least one
scenario that goes to core damage should be included, so that actions
leading up to core damage to prevent core damage can be more fully
evaluated. Additionally, the capability to support post-CD actions can be
assessed.

Reactor Trip Scenario: WCAP-15860 indicates that a reactor trip
transient (as opposed to an accident scenario) event will be included, but
the ISV plan does not appear to include one.

. Validation of HRA Assumptions: WCAP-15860, Sec. 4.6 states that ISV

will include validation of key HRA modeling assumptions for RIHAs.
Section 30 of the PRA describes the modeling of RIHAs, which includes
the ‘time window’ ‘estimated actual time’ and ‘slack time.” There is no
discussion in the ISV about how HRA modeling assumptions are
addressed. The ISV does appropriately verify that the RIHAs can be
performed within the time window. However, documentation of actual
times during the scenarios and then feeding that information back to the




RAI Reviewer [Question Full Text

Number Summary
HRA to see that assumptions were correct and that recovery and HEPs
were appropriately treated seems to be missing.

8. Participant Experience: WCAP-15860, Sec. 4.9, Subjects, states that
“steps will be taken to identify and select test subjects from crews with
less experience or unexceptional performance.” This does not appear to
be addressed in the ISV.

9. Adequacy of Staffing: WCAP-15860, Sec. 4.3 and 4.4 calls for evaluation
of the adequacy of staffing. It is not clear from the ISV how this will be
done.

10. Selection of Crews: Section 4 of the ISV Plan indicates that crews will
come from at least three different utilities. The utilities will assign “typical
crews” based on availability and that crews will not be selected based on
individual characteristics. However, no information is provided to address
how utilities will select crews or what instruction Westinghouse will
provide to utilities to prevent sample bias.

Conformance to WCAP-15860 is part of COL item and ITAAC commitments.
Please address the general issue of conformance to WCAP-15860, as well as
the specific issues noted above.

RAI-SRP18-COLP- - DCD Tier | contains V&V ITAAC in Table 3.2-1, #4 and #5. ITAAC #4 states in

P.P ITAAC cl ’
23 eringer closure part: “A report exists and concludes that the HFE V&V Implementation was

developed in accordance with the programmatic level description ...” WCAP-
16769-P provides the Westinghouse logic for closing ITAAC #4. WCAP-16769P
does not state such conclusions, as specified in the ITAAC, although it seems as
if that would be the appropriate place to do so. Please provide the report
specified by the ITAAC.

RAI-SRPIS-COLP- | b, Pieringer | Simulator The ISV Plan does not address simulator verification beyond software testing




RAI Reviewer |Question Full Text
Number Summary
24 verification identified in Section 2.3. Please add this information to the ISV Plan.

RAI-SRP18-COLP-
25

P. Pieringer

Validation crew
training

Section 4 of the ISV Plan states that participants will be qualified commercial
PWR operators being trained on AP1000 operations. Their training includes both
classroom and hands-on components. However, Section 1.3 of the plan
indicates that crew training may be “limited.” WCAP-15860 indicates that one
week of training will be needed, but the ISV Plan does not address this.

Please provide specific information as to how much training the crews will have
prior to ISV, and what criteria will be used to determine whether the crews have
had sufficient training to be representative AP1000 operators.

RAI-SRP18-COLP-
26

P. Pieringer

Validation crew
staffing level

WCAP-15860, Sec. 4.9, Subjects, states that “validation crews will consist of
currently qualified operating crews, as adjusted in number to man the AP1000
control room for conditions of minimum and maximum staffing.” TR-52, AP1000
MCR Staff Roles and Responsibilities, defines the minimal and maximum crews,
but the crew size in the ISV does not fully agree with that of TR-52. TR-52 states
the minimal crew size will be 1 RO, 2 SROs, and 2 AOs. Also it notes that the
STA role will be filled by one of the available SROs, not by a dedicated
individual. TR-52 also defines two other staffing levels, one with an added unit
supervisor and a maximum staff level. Most of the ISV scenarios (1 to 19) will be
done with a staff of 2 ROs, 1 SRO, and 1 STA, while other scenarios (20 to 29)
will be done with 2 ROs and 1 SRO. The ISV does not address at all the
maximum crew as defined in TR-52. Please address the apparent conflicts in
staffing levels between the various Westinghouse documents.

RAI-SRP18-COLP-
27

P. Pieringer

Number of
scenario
replications

Per the ISV Plan, a given scenario is run a minimum of two times by two different
crews. If acceptable performance on Pass/Fail criteria is achieved on both of the
two trials, then the scenario is not run again. Thus for example, if the scenario
involves a risk-important human action, then it is validated if the action is
completed twice within the PRA-specified time window and no tech specs were
violated (typically, risk-important human actions appear in only one scenario).
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Number

Reviewer
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Summary

Full Text

Section 4.10 of WCAP-15860 specified “a minimum of 3 runs on each scenario in
the test set.” The staff concurred with this number and determined it was
reasonable to account for human variability within the context of ISV where the
design is mature, the design is well evaluated and verified prior to ISV, and the
crews are well trained. However, the ISV Plan has reduced the minimum number
of crews per scenario to two, provided acceptable performance is obtained.

Some justification for the reduction in replications is provided in the ISV plan; i.e.,
the number of replications has been reduced to two because the crew size has
been increased from two to three. The plan states:

This number was chosen to ensure that enough different subjects (n=6)
would be involved for each scenario to offer a reasonable tradeoff
between the amount of testing and the declining value of each added
replication.

This logic is unclear and does not appear to provide a basis for an exception to
the WCAP. Crew size not directly related to the number of times each scenario
is replicated. The unit of analysis for key measures is crews, not individual
operators. That is, the Pass/Fail measures used to evaluate the scenario are
based on actions of the crew, e.g., plant measurement involving tech specs and
the accomplishment of risk-important human actions. Thus for one scenario, the
N is two not six. And, contrary to the statement above, there is not a declining
value with each replication, particularly when the numbers are so small to begin
with. Instead, there is increased confidence that the results are valid and
generalizable with each added successful scenario by another crew.

The ISV Plan statement about the number of subjects quoted above is tied to
Section 4.9 of the WCAP:

A key question is the number of subjects to be used in each test (that is,
sample size = n). Several authors have examined the mathematical models
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Full Text

that underlie descriptive usability evaluations. Plotting the proportion of
usability problems detected as a function of number of test participants, the
relation can be modeled as a simple Poisson process. In essence, each
successive test subject tends to reveal fewer findings. Reference [13]
continues in this vein to suggest that five test subjects are typically enough to
detect 70 to 90 percent of major usability problems in a prototype. Thus, a
minimum of n = 6 subjects (3 crews) is proposed as sufficient for validation
tests.

This statement equates ISV to a usability test model designed to uncover
usability problems. Thus the more subjects run the fewer new problems are
uncovered. While uncovering problems is one possible outcome of ISV, its main
purpose is to “validate the integrated system design (i.e., hardware, software,
and personnel elements) will acceptably supports safe operation of the plant.”
Thus the usability model suggested above (and in the Virzi paper, reference 13
cited above) does not meet the intent of ISV.

Please revise the numbers of replications to match the commitment in WCAP-
15860.

RAI-SRP18-COLP-
28

P. Pieringer

Scenario
success criteria

According to the ISV plan, if a failure on Pass/Fail criteria is encountered on one
(of the two) replication, then another (a 3™) trial is run “to avoid an ambiguous
result.” If the added scenario trial is successful, the final outcome is not clearly
specified in the plan. Is the design considered validated for that scenario? If so,
the design may be validated with two out of three successful trials, e.g., if a risk-
important human action can be accomplished two out of three times, it's
acceptable. This is an unacceptably weak standard of acceptance. Please
clarify actions when a scenario fails and how that scenario is eventually
validated as successful.

RAI-SRP18-COLP-
29

P. Pieringer

Design
modifications
during testing

When there is a failure on a trial, an assessment is made using the HED
resolution procedure (APP-OCS-GEH-420). If the evaluation leads to a design
change, e.g., to HSIs, procedures, or training, “the impact on the ISV itself must
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also be considered.” The ISV plan provides guidelines for adjusting the test plan
when failures are encountered, including the following statement:

3. If the apparent cause of the problem is personnel or training, then
testing may continue with the addition of a third replication for the
scenario. Training may be revised during the ISV without implications.

What exactly does “without implications” mean? Since ISV addresses the
integration of the HSI, procedures, and training, how can training be revised
without implications?

If the assessment leads to a change in HSIs or procedures, modifications are
made prior to the next replication. We understand the logic for taking this
approach; not to run many additional trials after you know there is an issue.
However, there are some concerns with this approach:

¢ If many such changes occur across testing, the design is a moving target
and the impact of such cumulative changes on the results of successful
replications run before the changes is unclear. Even if the ISV team
considers the impacts of changes on the results, we are not confident the
team can anticipate how a series of changes impacts the overall results.

o A trial-by-trial approach to design change may result in resolutions that
address narrowly defined issues and preclude the team from looking at
the bigger picture, e.g., where several related issues suggest a broader
deficiency that needs to be addressed. For example, an HED resolution
may lead to a change in the navigation system to address the problem.
However, if navigation issues are identified in many scenarios, it may
suggest a problem with the whole approach to navigation.

Please provide justification for the approach in the Plan or modify the approach
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to address the above concerns.
RAI-SRP18-COLP- | o Pieringer | Testbed Regarding the testbed, Section 2.1 of the ISV plan states that the completeness
30 complet of the Facility HSI Design relative to the reference HSI Design may be limited to
pleteness . : ) : :
those items required by the scenario test set. This statement may be at variance
with the Review Criterion 1 in NUREG-0711 Section 11.4.3.2.2, which states:
“Interface Completeness—The testbed should completely represent the
integrated system. This should include HSIs and procedures not
specifically [provided for] in the test scenarios. For example, adjacent
controls and displays may affect the ways in which personnel use those
that are addressed by a particular validation scenario)”
Please address this concern by justification or modification of the Plan.

RAI-SRP18-COLP- . .| The ISV Plan contains considerable detail in some areas, but not others. As

31 P. Pieringer ;‘f;’r?' of detail in noted in the ISV Plan itself, Section 3.4 indicates that detailed procedure
development and scenario development must be completed before validation
testing can begin. Such detail also must be completed before the staff can
conduct a complete Implementation Plan Review. Additional examples of areas
where additional detail is needed are given in the other RAIs in this Table.
Please provide the added detail.

RAI-SRP3128-COLP- P. Pieringer| Performance The plan distinggished petween measures used for pass/fail (P/F) criterig and
measures — those used for diagnostic purposes. P/F measures are measures reflecting tech
range of spec performance and risk-important human actions (RIHAs) as defined in the
measures PRA. This seems to provide a limited perspective on overall crew performance.

Section 4.4 of the WCAP discusses “Risk important tasks” as including potential
task identified in the OSA and EOPs as well as those identified in the PRA. The
EOP tasks are likely captured in the scenarios. Are there any added important
tasks from the task analysis?

RAI-SRP18-COLP- P. Pierin Performance The ISV Plan indicates that risk-important actions will be measured. In addition,

33 . ger ° _ . .

measures operator task performance will also be measured using observer guides for each




RAI Reviewer |Question Full Text
Number Summary
RIHAs scenario. An example is provided in Appendix F. However, the ISV plan does
not address how these behaviors are selected for assessment. Please discuss.
In addition, Appendix F provides an example only. The task behaviors to be
assessed for each scenario are needed for the implementation plan review.
Please provide.
RAI-SRP18-COLP- |5 o Performance The plan generally indicates that plant measures will be obtained, but the specific
. ger . . oo
34 measures — measures for each scenario are not identified. For example, the plant measures
scenario section in the scenarios is generic and repeated for all 29 scenarios. This should
specific be made scenario specific and identify parameters of particular interest. Since
measures the ISV Plan is using the tech specs (TS) as key criteria, the scenario description
should identify which TS are expected to automatically be violated as a result of
the scenario imposed failures. Then all the remaining TS should be required to
be met; otherwise the scenario should fail to meet the acceptance criteria. The
scenario should identify those TS particularly important and at risk during the
scenario. Please provide this added information.
RAI-SRP18-COLP- |5 Pieringer Performance The ISV Plan does not address measurement characteristics. It is recognized
35 measures — that most of the measurement characteristics identified in Review Criterion 1 in
measurement |NUREG-0711, Section 11.4.3.2.5.1 will not be applicable to many of the

characteristics

measures, but the plan should at least address the characteristics indentified in
Section 11.4.3.2.5.1 that are applicable. For example, the plan can explain how
the questionnaire in Appendix D measures those variables listed on page 6-1
(workload, situation awareness, teamwork, usability, and goal achievement) and
why their approach to measuring these variable in this way is a good one. The
plan also indicates that the questionnaire will be filled out by both participating
operators and observers. But, it is not clear how observers can answer many of
the questions presented, e.g., “Was there anything about the PMS, PDSP, or
SDSP surprising, misleading, or unclear?” Please update the Plan to address
these issues.
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RAI-SRP18-COLP-
36

P. Pieringer

Acceptance
criteria

Acceptance criteria for Pass/Fail measures are generally discussed in Section
6.2. Each scenario has “Scenario Criteria,” but it is not clear which criteria are
mandatory and would result in scenario failure if not satisfied. The criteria are
applied on a trial-by-trial basis. The general acceptance criteria are (1) no
violation of safety limits (e.g., Tech Specs) due to operator error, and (2)
completion of all RIHAs within available time windows of PRA. The acceptance
criteria for diagnostic measures determine whether an HED is defined. These
criteria are only briefly discussed. For example, sustained unawareness of the
situation leading to error and extreme workload leading to error are diagnostic
criteria. How either is determined is not identified. Also, the necessity of linking
these measures to error seems unnecessarily liberal. Sustained unawareness of
the situation and extreme workload would seem to be worthy of HED
assessment in their own right. The specific measures and acceptance criteria to
be used for each scenario are not given. Please update the Plan to address
these issues.

RAI-SRP18-COLP-
37

P. Pieringer

Training of test
personnel

The ISV Plan indicates that the test staff will be “trained in their respective roles.”
No information is provided concerning what the training will address. Please
provide.

10





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


