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Draft
Request for Additional Information No. 440(4902), Revision 1
8/20/2010

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 18 - Human Factors Engineering
Application Section: Human Reliability Analysis IP

QUESTIONS for Operating Licensing and Human Performance Branch (AP1000/EPR Projects) (COLP)

18-231
Follow-up to RAI 328; Question 18-56, Item 1:

NUREG-0711 Section 7.4 (1) specifies that risk important actions be developed
from the Level 1 (core damage) PRA for internal and external events. Section
3.1.1 of the HRA |IP states that human errors are considered risk-significant if
they meet defined RAW and FV values. Clarify that these will include human
actions from both the “PRA for Operations at Power” and the “PRA for Other
Modes of Operation,” namely low power and shutdown operations.

AREVA Response: The list of risk-significant human actions is developed using the
Fussell-Vesely (FV) and risk achievement worth (RAW) risk importance measures
derived from the human actions modeled in the Level 1 and Level 2 analyses of the
probabilistic risk assessment (PRA) for modes of operation. The FV and RAW values is
calculated relative to the overall risk from both the PRA for operations at-power and the
PRA for low power and shutdown (LPSD) operations. The importance measures are the
sum of the at-power and LPSD values weighted according to their respective
contribution to overall risk.

Separate calculations are made for core damage frequency (CDF) and large release
frequency (LRF).

New Question: This information should be added to the HRA IP.

18-232
Follow-up to RAI 328, Question 18-56, Item 2:

NUREG-0711 Section 7.4 (1) specifies that risk important actions be developed
from the Level 1 (core damage) PRA for internal and external events. Section
3.1.1 of the HRA IP states that human errors are considered risk-significant if
they meet defined RAW and FV values. Clarify that these will include human
actions from the external events PRA.

Section 3.1.1 of the HRA IP states that human errors are considered risk-
significant if they meet defined RAW and FV values. Please clarify that these will
include human actions from the external events PRA.



18-233

AREVA Response: The list of risk-significant human actions (HAs) is derived from the
HAs modeled in the Level 1 (CDF) and Level 2 (LRF) analyses of the PRA, including
internal and external events. The PRA results for the individual hazard groups (e.g.,
internal events, flooding, fires) are combined to yield and risk importance measures
relative to the overall CDF and LRF risk.

The PRA includes external events that are treated explicitly (internal fires and floods)
and others that have been screened as negligible (e.g., airplane crash, tornado).

The U.S. EPR does not have a seismic PRA. The seismic analysis discussed in U.S.
EPR FSAR Tier 2, Chapter 19 is a risk-based seismic margin assessment (SMA). The
SMA methodology uses the existing PRA logic model for internal events and overlays
seismic fragilities. Human error probabilities (HEP) and systems not qualified for seismic
loadings are set to a failure probability of 1.0. The SMA is qualitative because it does not
include quantification of CDF or LRF. No unique risk-significant HAs were identified by
the SMA. The important SMA operator actions are the same as those in the internal
events PRA.

New question: This information should be added to the HRA IP.

Follow-up to RAI 328, Question 18-56, Item 3:

Section 3.1 of the HRA IP states that “The HRA will be performed iteratively
during the design process.” It also states that “New items analyzed during the
design process determined through HRA to have unacceptable risk will be sent
back through the HFE design process along with the applicable performance
shaping factors as candidates for design changes.” Please provide the measure
and threshold for unacceptable risk as used in this context.

AREVA Response: The NRC’s safety goal defines acceptable risk as a CDF less than
1E-4 per year (/yr) and a LRF less than 1E-6/yr. The U.S. EPR has a probabilistic design
goal of a CDF less than 1E-05/yr and a LRF less than 1E-6/yr.

The HEPs for the risk-significant operator actions are not expected to jeopardize these
goals.

As described in Section 3.4 of the HRA IP, the HRA iterative process continues until the
HEP is acceptable “as determined by consensus of the Integration Design team.” This
means that a balance is achieved between risk, operator burden, ergonomics, and other
factors of operations and safety as determined by a consensus of the interdisciplinary
team consisting of human reliability analysis (HRA) analyst(s), human factors
engineering (HFE) specialist(s), operations specialists(s), and emergency procedure
developer(s).

New Question: This response did not specifically answer the question. The response
refers to words that deal with the acceptability of HEPs, but the question related to
statements about risk, not HEPs. Risk is typically measured in CDF or LERF or via their
related importance measures, not the HEP value. Please provide an updated response
that gives the risk measure and threshold for unacceptable risk, as used in this context.
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18-235

Follow-up to RAI 328, Question 18-56, item 4:

NUREG-0711 Section 7.4 (1) specifies that risk important actions should be
developed. Section 1.5 of the HRA IP in the definition of risk-significant human
actions states that the initial list of these actions is located in Appendix B; but
App. B is not included in Rev. 2. Appendix A of the HRA IP contains a Table titled
U.S. EPR HRA Risk-Significant Human Actions, but it is blank and notes that “list
to be developed by PRA/HRA.” It appears that there are currently HFE activities
in progress that need the list as input. Review of FSAR, Chap. 19, Rev. 0 shows
tables of HAs with RAW and FV values. Please provide a copy of the most
current consolidated list of risk-significant human actions.

AREVA Response: Table 18-56-1 provides lists the risk-significant HAs. Table 18-56-1
corresponds to the HRA IP, Appendix A, Table titled “U.S. EPR HRA Risk-Significant
Human Actions.” The shaded cells in Table 18-56-1 identify the calculated FV and RAW
values that are risk-significant using the criteria defined in the Response to Question 18-
55.

The risk-significant HAs are derived from the PRA described in U.S. EPR FSAR Tier 2,
Chapter 19, Revision 1. The tables of risk-importance measures (RAW and FV) in U.S.
EPR FSAR Tier 2, Chapter 19 are calculated relative to the CDF or LRF of the individual
analysis areas (internal events at power, flooding, fires, and shutdown). The
consolidated list of risk-significant HAs generated for the HRA IP calculates the risk
importance measures relative to the overall CDF or LRF, including the hazard groups
and operating modes as described in Part 1 and Part 2 of this response.

New Question: The response provides the requested information. The list provided in
Table 18-56-1 was reviewed for reasonableness and completeness by comparing with
other reactor lists of HAs and by reviewing related information in the Chap. 19 of the
DCD, PRA and Severe Accident. The following areas were reviewed:

various CDF and LRF values

tables of R-S HAs by RAW and FV for the various internal and external PRAs and
at power and shutdown PRAs

tables of dominant cutsets

distribution figures

One apparent discrepancy was noted. The human action OPF-SGTR-4H, Operator fails
to isolate blowdown line for SGTR, is listed in DCD Table 19.1-33, R-S HAs, Level 2,
Internal Events, with a RAW value of 41.3, but is not on the Integrated R-S HA Table 18-
56-1. Please explain or add to the Table.

Follow-up to RAI 328, Question 18-56, item 5:

NUREG-0711 Section 7.4 (2) specifies that risk-important HAs should be
addressed in (among others) task analyses (TA). Section 1.2.1.4 of the HRA IP
addresses input to TA from the HRA. Please clarify the HRA IP to specify that
there will be a task analysis performed for each R-S HA.

AREVA Response: Task analysis to addresses the risk-significant HAs.
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18-237

New Question: The commitment is acceptable. However, please correct typo and
include in the HRA or TA IP.

Follow-up to RAI 328, Question 18-56, Item 6:

NUREG-0711 Section 7.4 (2) specifies that risk-important HAs should be
addressed in (among others) procedure development. Please clarify the HRA IP
to specify that each R-S HA will be addressed in the EPR procedure system.

AREVA Response: The Procedure Implementation Plan will be revised to specify that is
addresses risk significant HAs.

New Question: The commitment is acceptable. However, please correct typo and
include in the Procedure IP.

Follow-up to RAI 369, Question 18-133:

A review of FSAR Chapter. 19, Rev. 0 shows some basic events with embedded
HAs. Some of these have RAW values significantly above the R-S threshold of
2.0, but they are not on the Tables of R-S HAs. For example, Table 19.1-36 has
the following basic events with RAW values of 39.9, 54.1, and 9.1:

o LOOP24+REC
o« LOOPCON+REC
+ LOOPCSD+REC.

These all contain some HAs related to operator failure to recover offsite power.
This action could certainly benefit from improved HSI. Please describe how your
methodology will address such embedded HAs.

AREVA Response: See the Response to RAI 193, Question 18-35.

These are events, not operator actions. These basic events are statistical estimates
based on historical operating experience of the duration of various loss of offsite power
events. The probabilistic risk assessment (PRA) does not have any detailed modeling of
the specific mechanisms for loss of offsite power or subsequent recovery. Any operator
actions imbedded in these were not modeled in the PRA.

The use of the operating experience review (OER) as input into the entire human factors
engineering (HFE) design process, as described within the U.S. EPR Human Factors
Operating Experience Review Implementation Plan, describes how operator actions
from previous industry experience is extracted and reviewed for input into the HRA
process and the design process for evaluation during detailed design. A task analysis is
conducted for OER reports generated from these types of events during the analysis of
the associated systems. Because the causal factors resulting from the individual human
system interfaces (HSI) where these individual events took place cannot be completely
understood, the HSI for the EPR will be constructed to preclude the results of such
events from occurring.




New Question: This question is similar to RAI 193 Question 18-35 part 1 and the
evaluation here addresses both questions. The responses do not provide a suitable
commitment to address the HFE-related aspects that are embedded in these basic
events. The staff is not requesting that the PRA be modified. However, it is noted that
the LOORP initiator contributes 49% of internal events CDF. And DCD Table 19.1.7
shows the top cutset group as LOOP-14 that includes the basic event, REC OSP 2HR,
failure to recover offsite power within 2 hours. Thus, in order to appropriately address
these important human actions from an HFE standpoint, please add these actions (e. g.,
failure to recover offsite power after a LOOP) to the R-S HA list. This will ensure that
they will be addressed in each of the appropriate HFE IPs.
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