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The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH)
responses to the U.S. Nuclear Regulatory Commission (NRC) Request for
Additional Information (RAIs) sent by NRC letter No. 125, dated December 14,
2007 (Reference 1).

RAI 18.7-8 S02 was requested by Reference 1, and was previously responded to
in Reference 2. Reference 5 provided the original response as originally
requested by the NRC in Reference 6.

RAI 18.7-9 S03 was requested via Reference 1, and was previously responded
to in reference 7, as requested in Reference 8. Reference 2 provided the first
supplemental response. Reference 3 requested the first supplemental response
provided in Reference 2. Reference 5 provided our original response to the
NRC's original request (Reference 6).

GEH's responses to RAls 18.7-8 S02 and 18.7-9 S03 are provided in Enclosure
1.
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Also note that these RAI responses correspond to and answer two open items
listed in Reference 4. Please consider these open items to be addressed by this
letter.

Verified DCD and LTR changes associated with this RAI response are identified
in the enclosed DCD or LTR markups by enclosing the text within a black box.
The marked-up pages may contain unverified changes in addition to the verified
changes resulting from this RAI response. Other changes shown in the
markup(s) may not be fully developed and approved for inclusion in DCD
Revision 5 or respective LTR.

If you have any questions or require additional information, please contact me.

Sincerely,

ames C. Kinsey
V•ice President, ESBWR Licensing
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For historical purposes, the original text of RAls 18.7-8 and 18.7-9 and any previous
supplemental text and GE/GEH responses are included preceding each
supplemental response. Any original attachments or DCD mark-ups are not
included to prevent confusion.

RAI Number 18.7-8

NEDO-33267, Section 4, states that, "These analyses will use a variety of importance
measures and HRA sensitivity analyses assumptions to ensure that risk important actions
are not overlooked. "However, the particular importance measures to be used and the
acceptance criteria (or cutoff values), for determining which human actions (HAs) are
risk important, are not given in the report. It is noted that cutoff values, using the risk
achievement worth (RA W) and Fussell- Vesely (FV) importance measures (IMs), are
specified in DCD Tier 2, Section 19.5. 2for important SSCs. Please provide the IMs and
the criteria to be used for determining the risk important HAs.

GE Response (see also RAI 18.7-10 bullet 5)

The PRA takes advantage of the specialized ranking tools that can be used to rank the
inputs to the PRA model relative to their importance. For example, the following three
processes are used within the PRA models to determine the importance of human actions
that are modeled as basic events. These are:

(1) Fussell-Vesely (FV) Importance is the relative contribution to the system failure
probability from a basic event failure at its estimated failure probability,

(2) Risk Achievement Worth (RAW) is the factor increase in the system failure
probability when a basic event (or group of basic events) is assumed to be failed,
and

(3) Risk Reduction Worth (RRW) is the factor decrease in the system failure
probability when a basic event (or group of basic events) is assumed to succeed.

These importance evaluation processes represent simple ways of evaluating the impact of
human errors that are represented in the PRA model on the top event such as system
availability or core damage frequency (CDF). Other forms of importance measures have
been developed. When human action basic events are in cutsets below the top 1000
contributors and the CDF (or large early release frequency (LERF)) is well within the
NRC guidelines in RG 1.174, then the human action basic events are not considered risk
important. Sensitivity analysis is given to human action basic events in the top 100 risk
contributors using any of the importance measures described. This discussion will be
added to Section 4 in the next revision to NEDO-33267.

DCD/LTR Impact

LTR NEDO-33267, Rev. 0 will be revised as described above.

No DCD changes will be made in response to this RAI.
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RAI Number 18.7-8 Supplement 1

Page 3 of 8

The specifics of the RAI were not addressed The specific importance measures (IMs) to be used were not given. Cutoff values were

not provided. Further, the answer proposes a new method for eliminating the need to consider R-I HAs, based on counting the number
of cutsets, that has not been reviewed by the NRC and, upon initial consideration, appears inappropriate. The discussion of sensitivity

analysis in the response is not clear.

GEH Response

Chapter 18 Roadmap Document

- NRC Dc;meRAI, NO SEC N Resolved Plan Section Resolution Description

RAINO_ •:__• Supplemental Question-

18.7-8 7 8 N LTR From GE 33267 3.2 Para change per RAI
NEDO- response
33267

18.7-8 7 8 Y Use of From GE 33267 3.2.1 Addressed in last paragraph of 3.2.1
Risk response
Measures
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RAI Number 18.7-8 Supplement 2

NEDO-33267, Section 4, states that, "These analyses will use a variety of importance
measures and HRA sensitivity analyses assumptions to ensure that risk important actions
are not overlooked." However, the particular importance measures to be used and the
acceptance criteria (or cutoff values), for determining which human actions (HAs) are
risk important, are not given in the report. It is noted that cutoff values, using the risk
achievement worth (RA W) and Fussell- Vesely (FV) importance measures (IMs), are
specified in DCD Tier 2, Section 19.5.2for important SSCs. Please provide the IMs and
the criteria to be used for determining the risk important HAs. Rev. 2 of the Plan (33267)
cites a RA W value of> 2.0 and a FV of> 0. 1 in Section 3.2. ]. Clarify that these are the
criteriafbr selection of the R-I HAs that will be addressed in the HFE Program.

GEH Response

GEH will add a new Subsection 3.2.1.1 of NEDO 33267 to describe the IM goals.

GEH will add a new section 3.2.1.2 of NEDO 33267 to describe the identification of

potential risk important human interactions (His).

GEH will add a new section 4.1.1 into NEDO 33267 to describe the details of the
identification process and criteria for evaluating potentially risk important HIs, and
section 4.1.2 to provide criteria for evaluating the HI failure probability being lower than
the screening value.

DCD/LTR Impact

No DCD changes will be made in response to this RAI.

LTR NEDO-33267, Rev 2 will be revised as noted above and shown in the attached
markup (see Attachment).
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RAI Number 18.7-9

The ESB WR PRA, as submitted, includes both Level ] and Level 2 analyses and both
internal and external events analyses. Clarify why NEDO-33267 does not specifically
commit to use all of these analyses in determining the risk important HAs.

GE Response

Because this is a first time application of PRA/HRA to support HFE during the design
phase we identify possible methodologies that will match the top down approach in levels
1 and 2 internal and external events PRAs to the bottom up approach used in task
analysis. This match up is expected to result in refinements to the proposed methods in
NEDO-33267. The development of the importance listing will consider the inputs from
levels 1 and 2 of the internal and external events PRA models. The next revision of
NEDO-33267 will clarify commitments by making the following changes to the Section
1.2 bullets.

First bullet, new will reference the text provided in RAI 18.7-6 to address the
multidisciplinary team:

"Using a multidisciplinary team as described in Section 3 to analyze human actions
within the context of the PRA."

Second bullet, current 1 st bullet modified:
"Developing a process for using PRA/HRA (e.g., level 1, level 2, internal and external
events) to support the design of the ESBWR HSI. An initial working process is shown in
Figure 2."

Third bullet, current 2nd bullet unchanged.
Fourth bullet, new:
"Clarifying the role of operators, through obtaining design information related to factors
that affect human performance."

Fifth bullet, current 3rd bullet unchanged.

Sixth bullet, current 4th bullet modified to insert the word "probabilistic":

"Iterating with the probabilistic risk assessment,. ..............
The final three bullets remain unchanged.

DCD/LTR Impact

LTR NEDO-33267, Rev 0 will be revised as described above.

No DCD changes will be made in response to this RAI.
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RAI Number 18.7-9 Supplement 1

Page 6 of 8

The answer still does not clearly commit to the use of both Level 1 and Level 2 analyses and both internal and external events analysis

to determine the R-I HAs. Please provide this commitment.

GEH Response

Excerpt from Roadmap Document transmitted to NRC via MFN 07-334, Ref. 2

Chapter 18 Roadmap Document

RANOlSECn#aNRC DocName/NO Resolved Plan Section Resolution Description
_______ ____Supplemental Question________

18.7-8 7 8 N LTR From GE 33267 3.2 Para change per RAI
NEDO- response
33267

18.7-8 7 8 Y Use of From GE 33267 3.2.1 Addressed in last paragraph of 3.2.1
Risk response
Measures
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NRC RAI 18.7-9 Supplement 2

The RAI response does not clearly commit to the use of both level 1 and level 2 analyses
and both Internal and external events analysis to determine the risk important HAs.
Please provide this commitment in NEDO-33267.

GEH Response

GEH clarifies its commitments to the use of both ESBWR PRA level 1 and level 2
analyses and both internal and external events analysis to determine the risk important
HAs in the changes to NEDO-33267 listed in bold.

In section 1.2 Scope the following changes are made to the second paragraph.

The scope of this plan includes the following commitments:

Bullets 2 to 4 (add bullet 2)

* Using both the ESBWR PRA level 1 and level 2 analyses and both

internal and external events analysis to determine the risk important

HAs. The approach for determining risk importance of human

actions is described in section 3.2.1.

* Developing a process for using PRA/HRA results (e.g., level 1, level 2,

internal and external events) to support the design of the ESBWR HSI.

An initial working process is shown in Figure 3.

" Identifying and selecting risk-important actions for evaluation of the

HSI design features on the quantitative risk estimates.

Section 3.1, bullet 1-second paragraph

The PRA, consisting of both level 1 and level 2 analyses and internal and

external analysis, includes ...

DCD/LTR Impact

No DCD changes will be made in response to this RAI.

LTR NEDO-33267, Rev 2 will be revised as described above.
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NRC RAI 18.7-9 Supplement 3

The ESBWR PRA, as submitted, includes both Level ] and Level 2 analyses and both
internal and external events analyses. Clarify why NEDO-33267 does not specifically
commit to use all of these analyses in determining the risk important HAs. The RAI
response dated 10/1/2007 states that the following bullet will be added to Section 1.2,
Scope of NEDO-33267 "Using both the ESBWR PRA level ] and level 2 analyses and
both internal and external events analysis to determine the risk important HAs. The
approach for determining risk importance of human actions is described in section
3.2.1. " Also, the DCD, Chapter 18. 7.2 states that the process for determining the risk-
important HAs includes the use of level 1, level 2, internal and external events, and the
low power and shutdown PRA. This is acceptable, but. the Plan should be revisedper the
RAI and should be clear on how all of these portions of the PRA will be used to compute
the actual list of R-I HAs.

GE Response

To clarify how the PRA models are used to address the risk importance of human actions
and GEH commitment to using them, GEH will add a commitment statement and
description to the new section 3.2.1.1.

DCD Impact

No DCD changes will be made in response to this RAI.

LTR NEDO- 33267, Rev. 3 will be revised as noted above and shown in the attached
markup (see Attachment).
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Attachment 1

Markups and Added Text

For RAIs

18.7-8 S02 and 18.7-9 S03

Verified DC(D changes associated with this RAI response are identified in the
enclosed DCD markups by enclosing the text within a black box. The marked-up
pages may contain unverified changes in addition to the verified changes
resulting from this RAI response. Other changes shown in the markup(s) may not
be fully developed and approved for inclusion in DCD Revision 5.



Attachment for RAI

18.7-8 S02

Note: Verified DCD changes associated with this RAI response are identified in the
enclosed DCD markups by enclosing the text within a black box. The marked-up pages
may contain unverified changes in addition to the verified changes resulting from this RAI
response. Other changes shown in the markup(s) may not be fully developed and approved
for inclusion in DCD Revision 5.
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" The HRA is conducted to screen for important human actions and evaluate their
potential for, and mechanisms of, human errors that impact the frequency of key
accident scenarios for the PRA.

Thus, HRA is an essential tool for identifying, screening and evaluating specific
human actions based on the impact of potential errors on plant safety.

" The HRA supports the HFE design goal of minimizing personnel errors, detecting

errors when they do occur, and recovering from errors and hardware failures through
careful design of the HSI.

HRA is expected to provide valuable insight into desirable characteristics of the HSI
design as the design evolves. Consequently, the HFE design effort gives special
attention to those plant scenarios with risk- important human actions, and the HSIs
that have been identified by PRA/HRA as being important to plant safety and
reliability.

" The HRA task interacts with the HFE verification and validation program to provide
test scenarios and updating quantitative evaluations based on data from the validation
process.

" The HRA model establishes a listing of key tasks for future human performance

monitoring, and helps prioritize corrective actions.

3.2 General Approach

The requirements for a PRA call for, and support the use of, a systematic process for
HRA evaluations. RG 1.174 provides a map of absolute risk regions for deciding when

to take actions to reduce risk through design upgrades for currently operating plants.
This risk informed approach supports the use of resources to address the highest risk
items first. This concept is used for the ESBWR even though the initial PRA results
show that the over all risk measures are far below the NRC risk regions in RG 1.174.
This is due to the passive design features and the use of automation.

3.2.1 Risk Importance Measures for Human Interactions

PRAs take advantage of the specialized ranking tools that can be systematically used to
rank basis event inputs to the PRA model relative to their risk importance. The following
two risk importance measures (IM) are used quantitatively within the PRA models to
rank the importance of human interaction tasks that are modeled as basic events. The
two selected ranking processes are:

Human Reliability Analysis Implementation Plan 29
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For example, the foallowing three precesses are used w ithin the PRA models to determfine
the importanee of human inter-action task, that are. modeled as basic events. Three of
the ranking processes ae:.

* The Fussell-Vesely (FV) Importance evaluation is the relative contribution to the
system failure probability, core damage frequency (CDF), large early release
frequency (LERF), large release fraction (LRF) or conditional core damage
probability (CCDP) from a basic event failure at its estimated failure probability, and

* The Risk Achievement Worth (RAW) evaluation is the factor increase in the system
failure probability, CDF, LERF, LRF or CCDP when a basic event (or group of basic
events) is assumed to be failed._-a+,d-

DT-he Risk Reduction Worth (RRW) evaluiation is the faetor- decrease in the system
fatilure probability, CDF, LERF, Or CCDP When a basic event (or- group of basic

vnts) is assum.ed to succeed.

These importance evaluation processes provide the keys for determining the risk impact
of human errors that are represented in the PRA model as basic events. For example,
NUREG-1764 provides a process for ranking HIs by their importance to various
measures within the operating plant PRA models such as system failure probability,
CDF, LERF, LRF or CCDP. This process maps the FV and RAW importance measures
to the risk regions in RG 1.174 so that human actions can be treated with the same risk
criteria as equipment when evaluating their risk importance and taking actions to manage
the risk.

3.2.1.1 Quantitative Goal and Application of Importance Measure

The ESBWR PRA defines potentially risk-significant SSC and HI events and information
using conservative thresholds such as FV greater than or equal to 0.01, and a RAW
greater than or equal to 5.0 for individual events and a RAW greater than or equal to 50
for common cause failures. The quantitative goal for ESBWR HFE program is to keep
the quantitative risk importance of all potentially risk important HIs below a RAW value
of 2.0 and a FV value of 0.1. These two risk IMs represent the range of conditions for
setting limits on the risk contribution for human interactions. The goals are met by
providing levels of automation to support the HI and ensuring that the task can be
identified through the HSI, planned through training and procedures, and implemented
with tools as needed.

GEH commits to using each individual PRA model for CDF and LRF to evaluate HI
importance. The importance of each modeled HI is measured using the RAW and FV
risk importance ranking at each stage of PRA development. Each importance measure is
individually applied to the top event of all ESBWR PRA submodels that include the CDF
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for level I internal events, LRF for level 2, all of the external events such as fire and
flooding, and special analysis such as the shutdown PRA analysis. The individual PRA
application models are used to compare each HI event With the top event total to ensure
that the potentially important HIs modeled do not exceed the quantitative limits for HI
contribution to the risk.

in the ease of the ESiWR the passive featuroes and automation virtually eliminate the
need for the safety related human abtions required for design basis events (e.g., meanuallyi
start a safeaty system). These design features reduce the CDF to a mean value mnuch loe:
than the plants used as the basis for the NRC risk regions in RG 1. 174. As a result, the
riskIc beounPda;ri es as;soc ei ate d Aith. the ri sk reg ion s in RG 1.1714 are far- aboave the ES BWAR
baseline risk. Hence, the ESBWR basic evenlts represeniting Hi1s do not becoeef

imporant cntr-ibutors to planit riskE en an absolute basis.

To evaluiate the risk impact of the His for the beyond design b-asis even~ts A r-elativ"e r-isk
approach is used. Fir-st-,The risk impact of potentially risk important Hls is evaluated for
the beyond design basis events using a relative risk approach. . First, potentially risk
sensitive actions that support ESBWR safety for beyond design basis events are
identified in both the PRA and through the top down HFE operational analysis.

sensitive actions that supprtA ESBWR safety for- beyond design basis events are
Wa iti*.SA 44 htfl i i1 1LLJ iLi Sthi iit.J i. iiLtI j~ ttihpcaiiP-3TJ

Sensitivity analyses using the FV, RAW and RRW desefibed-described above on the
basic events related to His are used to create a listing of top risk contributors on a relative
basis. This listing is generated in the PRA and is compared with the top down
operational analysis to identify gaps and support requantification for the PRA. On a
relative scale, the His with a FV greater than 0.1 and RAW of 2.0 for CDF and LERF are
subjected to the greatest detail in the HFE tasks to ensure that their risk impact is reduced
to below the cutoff values, even though the absolute risk values are far below regions I
and II described in NUREG- 1764.

3.2.1.2 Application Process

The application process involves three main steps. These are: identifying potentially risk
important His, evaluating the His against qualitative criteria and verifying that the
quantified HI is below these quantitative IM cutoff values. The HFE program addresses
the verification that the potentially risk important His can be carried out using the HSI,
procedures, the implementation interface and other features identified in the PRA
accident context. Also, the potentially risk important His are used during V&V
simulations to verify that the control room interface and procedures support the assigned
HEP for the HI.

Human Reliability Analysis Implementation Plan 31
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In the case of the ESBWR the passive features and automation virtually eliminate the
need for the safety related human actions required for design basis events (e.g., manually
start a safety system). These design features reduce the CDF to a mean value much lower
than the plants used as the basis for the NRC risk regions in RG 1.174. As a result, the
risk boundaries associated with the risk regions in RG 1.174 are far above the ESBWR
baseline risk. Hence, the ESBWR basic events representing potentially risk important
His do not become important contributors to plant risk on an absolute basis.

3.2.2 HRA quantification
There are a number of HRA modeling approaches that can be used to produce the basic
event, quantifications that are modeled in the PRA. Table 1 provides a classification of
HRA quantification approaches based on the number of key probability elements (Px) in
the HRA models. Currently available HRA models contain from one to four probability
elements or nodes that can be used for quantification for a task. These elements are
classified in Table I based on descriptions of the cognitive and implementation steps
required to carry out an action task. Examples of the method for each Px are provided in
Appendix A. The examples are not expected to cover all modeling approaches because
within the community of HRA analysts there are varying viewpoints on the depth of
HRA needed for PRAs. The consideration of Px permits the development of new
methods for quantification. HRA models with two or more quantification nodes can
satisfy the ASME PSA Category II and III requirements [ASME-RA-S-2002], if the
effort is placed on collecting plant specific data as listed in the requirements.

3.2.3 Data for Human Interactions
The data to support most approaches are very sparse, and judgment is required for
quantification. When data are sparse, screening quantifications provide a valuable way
of differentiating between the actions that contribute to risk and those that don't.
Advanced uses of HRA beyond screening, according to the ASME Standard, require at
least the two element assessments to address cognitive and implementation errors for all
explicitly modeled human actions in a PRA [ASME-RA-S-2002]. The models with two
or more quantification nodes can satisfy the ASME Category II and III requirements, if
sufficient effort is placed on collecting the needed plant specific data.

The PRA for the conceptual ESBWR design in DCD Tier 2 Chapter 19, includes the
human error contribution as part of each basic event input data. The impact of the human
error modes on the basic event such as errors of commission (EOC), while not explicitly
modeled in the level of detail, are expected to produce consequences no greater than
modeled in the end states of CD and large early release. Error mode data such as EOC
for explicitly modeled actions that are not mitigated by the design are identified through
the top down HFE operational analysis, review of OER events, experienced operator

Human Reliability Analysis Implementation Plan 32
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4 HRA IMPLEMENTATION FRAMEWORK

The specific HRA systematic processing framework for supporting the HFE HSI design
requirements, obtaining input information and for selecting modeling approaches are
established by the HSI design team. The HRA brings risk-informed thinking into the
HSI design by acting as a bridge between the PRA and HSI design process (i.e., Task
Analysis) as shown in Figure 2.

4.1 HRA Interactions with HFE tasks

To meet the quantitative HRA goals the process identifies potentially risk important His,
evaluates the His against qualitative criteria and verifies that the quantified His meet the
quantitative importance measure cutoff values. The HFE program addresses the
verification that the HI can be carried out using the HSI, procedures, the implementation
interface and other features identified in the PRA accident context. The potentially risk
important HI are used during V&V simulations to verify that the control room interface
and procedures support the assigned HEP for the HI.

4.1.1 Identification of His

The ESBWR uses three methods for identifying potentially risk important His. These are
through the PRA, during the operational analysis, and through observations.

4.1.1.1 HI identification through PRA modeling

Potentially risk important His are identified in the PRA through the rules used to develop
system fault trees, event trees and accident sequence descriptions. As the PRA is refined
through examination of the accident sequences (cutsets), specific control room and
external event recovery actions are also defined. These human actions are typically
found in the EOPs and SAGs. Predecessor BWR PRAs also provide a source of
potentially risk important His for consideration in the ESBWR. The PRA process results
in a set of potentially risk important HIs that are quantified with screening value HEPs.
The RAW and FV values are quantified at this point, but all HIs explicitly modeled in the
PRA are sent to the HFE team for operational analysis. Some actions are listed as
assumptions in the PRA which need to be verified with design details.

4.1.1.2 HI identification through operational analysis

The qualitative operational analysis is applied to all plant systems to allocate functions to
automatic, manual or a combination for all modes of operation. The human actions
identified are those required to start, stop, operate, monitor, test, maintain and repair the
system. These His are listed in the AOPs and SOPs.

Human Reliability Analysis Implementation Plan 36
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All HIs required for operation of the systems modeled in the PRA via operational
analysis are sent to the PRA for inclusion. These His are classified as pre or post-
initiators to help identify their role in the PRA and evaluation of risk importance.

4.1.1.3 HI identification through observational techniques

Potentially risk important His are also identified through observational techniques such
as review of operating experience, typical procedure talk through, observation of
simulated events and operator reported events or near misses. These HIs are provided to
the operational analysis and PRA for quantitative evaluation of risk importance. If the
conditions for the action are not addressed through the HSI, the action is automated.

4.1.2 Qualitative criteria for evaluatinq the HEPs for specific His

Regardless of where the HI is defined, the initial screening HEP for the HI is increased or
decreased according to how the HI matches to the criteria for the task. Even though the
passive features of the ESBWR reduce the need for many human actions, the HSI design
details are needed to support the PRA assumptions about specific His.

As HSI design details become available the following criteria can be used to justify HEPs
that are lower than the conservatively applied screening values. Verification that the HI
meets the following criteria provides iustification for lowering the HEP, which in turn
lowers the RAW and FV importance measures. If these criteria are not present, then the
HEP screening value should be maintained or increased.

" Clear cues from the HSI let the operators know that a HI is needed (e.g., alarm from
the HSI, condition from the HSI, schedule for surveillance, testing or service, step in
the procedure, indication that the automatic system is not performing, etc.)

* The time of occurrence relative to accident scenarios is categorized as a pre or post-
imitator.

* Sufficient time is available to plan and carry out the HI.

" The HI can be implemented in the context of the accident scenario (e.g., access is
possible, special equipment is available if needed, etc.).

* Procedures, training and basic knowledge needed to carry out the task are provided.

* Sufficient personnel are available to address the HI and concurrent task workloads.

0 Other information from the task analysis that is identified as key for the HI.
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For example, the following three pr1oee n, are used within the PRA oidels to deter÷ine

the importance of human interaction tasks that are modeled as basic events. Three of
the rankin *prcIc...s are:!

" The Fussell-Vesely (FV) Importance evaluation is the relative contribution to the
system failure probability, core damage frequency (CDF), large early release
frequency (LERF), large release fraction (LRF) or conditional core damage
probability (CCDP) from a basic event failure at its estimated failure probability, and

* The Risk Achievement Worth (RAW) evaluation is the factor increase in the system
failure probability, CDF, LERF, LRF or CCDP when a basic event (or group of basic
events) is assumed to be failed._--a•-

TIhe Risk Reduetion Worth (RRW) evaluation is the factOF decr-ease in the system

failure probability', CDF, LERE, or CCDP whenl a basic event (or- grouap of basic
evNen ts) i s -Assumfled toe s ucee eed.

These importance evaluation processes provide the keys for determining the risk impact
of human errors that are represented in the PRA model as basic events. For example,
NUREG-1764 provides a process for ranking His by their importance to various
measures within the operating plant PRA models such as system failure probability,
CDF, LERF, LRF or CCDP. This process maps the FV and RAW importance measures
to the risk regions in RG 1.174 so that human actions can be treated with the same risk
criteria as equipment when evaluating their risk importance and taking actions to manage
the risk.

3.2.1.1 Quantitative Goal and Application of Importance Measure

The ESBWR PRA defines potentially risk-significant SSC and HI events and information
using conservative thresholds such as FV greater than or equal to 0.01, and a RAW
greater than or equal to 5.0 for individual events and a RAW greater than or equal to 50
for common cause failures. The quantitative goal for ESBWR HFE program is to keep
the quantitative risk importance of all potentially risk important His below a RAW value
of 2.0 and a FV value of 0.1. These two risk IMs represent the range of conditions for
setting limits on the risk contribution for human interactions. The goals are met by
providing levels of automation to support the HI and ensuring that the task can be
identified through the HSI, planned through training and procedures, and implemented
with tools as needed.

GEH commits to using each individual PRA model for CDF and LRF to evaluate HI
importance. The importance of each modeled HI is measured using the RAW and FV
risk importance ranking at each stage of PRA development. Each importance measure is
individually applied to the top event of all ESBWR PRA submodels that include the CDF
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for level I internal events, LRF for level 2, all of the external events such as fire and
flooding, and special analysis such as the shutdown PRA analysis. The individual PRA
application models are used to compare each HI event with the top event total to ensure
that the notentiallv irnnortant H-I'• mo~deled do not exc~eed the nilantitat-ive, limit• for HI

contribution to the risk.

. .n the case of the ESB .R the passive fe.atures and automati. n virtually ei•m.inate the
need for the safety related human aetions required for- design basis events (e.g., manually-

than the plants used as the basis for- the NRC r-isk regions in RG 1. 174. As a result, th
riKnoniais socae witn tne. riSIE r-egionIs in KfU- I .4 44 are tar anove tne0 4=ý L

baseline r-isk. H~ence, the ESBWR basic events repr-esenting H41s do not become
important contr-ibutors to plant risk on an absolute basis.

To evaluate the risk impact of the Hi1s for the beyond design basis eventsa relative risk
appro.ah is used. First,The risk impact of potentially risk important HIs is evaluated for
the beyond design basis events using a relative risk approach. . First, potentially risk
sensitive actions that support ESBWR safety for beyond design basis events are
identified in both the PRA and through thetop down HFE operational analysis.
sensitive actions that support ESBWAR safety for- beyond design basis events are
ide'ntified in both the PR A And throu.gh the top down H4F-9 oper-ation-al -an-alysis.
Sensitivity analyses using the FV, RAW and RRW desevibed-described above on the
basic events related to HIs are used to create a listing of top risk contributors on a relative
basis. This listing is generated in the PRA and is compared with the top down
operational analysis to identify gaps and support requantification for the PRA. On a
relative scale, the HIs with a FV greater than 0.1 and RAW of 2.0 for CDF and LERF are
subjected to the greatest detail in the HFE tasks to ensure that their risk impact is reduced
to below the cutoff values, even though the absolute risk values are far below regions I
and II described in NUREG- 1764.

3.2.1.2 Application Process

The application process involves three main steps. These are: identifying potentially risk
important His, evaluating the His against qualitative criteria and verifying that the
quantified HI is below these quantitative IM cutoff values. The HFE program addresses
the verification that the potentially risk important HIs can be carried out using the HSI,
procedures, the implementation interface and other features identified in the PRA
accident context. Also, the potentially risk important His are used during V&V
simulations to verify that the control room interface and procedures support the assigned
HEP for the HI.
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