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NRC RAI 18.6-1

Some aspects of staffing are not consistent between NEDO-33266 and Chapter 18 of the Design
Control Document (DCD). For example, Section 3.2 of NEDO-33266 contains Table 1, which
specifies the initial baseline shift staffing and qualifications for the ESBWR and which meets 10
CFR 50.54 (I). This includes two senior reactor operators (SROs), two reactor operators (ROs)
and two Auxiliary operators. Section 18.6.2 of the DCD also specifies ESBWR initial baseline
staffing assumptions, but which is different from that in NEDO-33266. These documents should
be made consistent.

GE Response

We agree that NEDO-33266 and Section 18.6.2 of the DCD should be consistent for Staffing &

Qualifications (S&Q). NEDO-33217 also contains baseline staffing assumptions.

Tier 2, Section 18.6.2, and NEDO-33217 will be revised to match NEDO-33266 for consistency
in their next revisions.

DCD/LTR Impact

No changes to the subject LTR will be made in response to this RAI.

DCD Tier 2, Section 18.6.2 will be revised as noted in Enclosure 2.

LTR NEDO-33217, Section 4.6.2, Baseline Staffing table will be revised as noted above.
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NRC RAI 18.6-2

(a) Section 1 ofNEDO-33266 states that ".. tasks that indirectly support safety functions, but
have no direct interface to the allocated safety functions may be screened from [human
factors engineering] HFE review of the [human system interface] HSI." Please clarify
this statement, as it is not clear that this is an appropriate restriction in the scope.

(b) Section 1 also states that "safety related tasks will be matched to the final baseline staff
and qualifications developed." However, the term "safety related" is not defined in
Section 1.3 definitions, so that this sentence cannot be fully understood. Please clarify.

(c) Section 1.2 of NEDO-33266 (and DCD TIER 1, ITAAC Table 3.3-1,item 7.a) states that
the plant conditions for which staffing analyses will be performed are normal operations
and transients. However, transients are not defined in the definitions list and accident or
emergency conditions are not mentioned as being included in the staffing basis. Please
confirm that accidents or emergencies will also be addressed.

(d) Additionally, Note 3 of Table 2 of NEDO-33266 is not clear and seems as if it may be
limiting the scope of the analyses; please explain Note 3.

GE Response

(a) The sentence will be clarified by removing "....indirectly support safety functions, but...."
from the last sentence of the first paragraph of Section 1, in the next revision to
NEDO-33266.

(b) Safety related tasks are those that must be completed to prevent damage to the core given
a spectrum of initiating events. The safety related operator tasks include those required to
start, control and stop equipment in order to prevent core damage or limit significant
radioactive release. Risk important operator tasks also include those that backup
automated systems used to prevent core damage or limit significant radioactive release.
Definition of "safety related tasks" will be provided in the next revision to NEDO-33266.

(c) Transients are caused by initiating events that can result in emergency conditions, where
prompt operator actions might be required to avoid damage, or accidents where
structures, systems or components are damaged. Thus, both emergencies and accidents
will be addressed in the staffing evaluation. A definition of transients will be provided in
the next revision to NEDO-33266.

(d) Note 3 requires clarification at the next revision to NEDO-33266. "Yes" means that the
personnel assigned to manage the task are listed in Table 1; "Personnel assigned" means
that other non-licensed personnel identified in Section 4.4.1 can also manage and perform
the task.
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DCD/LTR Impact

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

LTR NEDO-33266 will be revised as described above.
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NRC RAI 18.6-3

Section 4.3.2, subsection titled "Phase 4 Screening" is not clear. Please explain the purpose of
Phase 4 and the methodology for accomplishing the screening.

GE Response

"Phase 4 Screening" is not discussed in Section 4.3.2. It is the fourth step in the "staffing and
development process" as shown in Figure 1 and discussed in Section 4.4. The purpose of the
screening step (through interactions with the PRA) is to determine the quantitative importance of
tasks and to focus the HFE effort on areas where changes will have the greatest impact on critical
safety functions, as follows:

(a) Safety related and risk important tasks performed by NRC-licensed personnel.
(b) Tasks that could impact reactor safety performed by Non-licensed plant personnel.
(c) Specific personnel qualifications needed to address reactor safety issues.
(d) Specific manual actions that could affect reactor safety and impact the "risk" profile.

The methodology involves identifying the task to determine the staffing requirements to interact
with the plant systems (sections 4.4.1); qualitative assessment of the task importance to safety
(4.4.2); and use of risk importance functions to evaluate the operator task quantitatively (4.4.3).

The following will be added to the end of the second paragraph of Section 4.4.2 in the next
revision to NEDO-33266:

"The qualitative process is illustrated in Table 2, whereas, the process for
development of ESBWR Staffing & Qualification recommendations is shown in
Figure 1."

DCD/LTR Impact

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

LTR NEDO-33266 will be revised as described above.
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NRC RAI 18.6-4

Section 4.4.2 states that "... Table 2 provides example screening criteria for evaluating task
interactions with the plant that have some type of safety role." Table 2 actually gives results in
the columns but the criteria forjudging the column answers are not provided. Also in the staffing
and qualification (S&Q) Column of Table 2, the difference between "Yes" and "Personnel
Assigned" is not clear. Clarify the screening criteria.

GE Response

The table will be clarified in the next revision to NEDO-33266. The screening is to separate the
licensed operator tasks (e.g., performed or managed by Table 1 personnel), from the routine tasks
that will be performed by non-licensed personnel (e.g., listed in section 4.4.1 in addition to the
licensed personnel) located at the plant. The criteria are listed in the first column of Table 2
and the application of the HFE program elements are listed on the right hand side.

Section 4.4.2 will also be clarified by making the following change to the next revision of
NEDO-33266. The 2 nd and 3 rd sentences, beginning with "Table 2 provides example ........", and
ending with "........ TA, HRA, S&Qs and HSI.", will be replaced with the following:

"Table 2 provides example screening criteria for evaluating task interactions with
the plant that have a potential safety impact. The generic tasks listed in Table 2
that are derived from IEEE 497, and those listed in S&Q regulatory requirements
are screened for their impact on reactor safety. The screening process uses the
HFE implementation plans, e.g., TA, HRA, S&Qs and HSI to accomplish the
screening."

The request for clarification of Table 2, Column "S&Q", which contains, "Yes" and "Personnel
Assigned" was answered in RAI 18.6.2(d).

DCD/LTR Impact

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

LTR NEDO-33266 will be revised as described above.
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NRC RAI 18.6-5

Section 4.4.2 states that '".. In many cases it is expected that the design will use previously
developed standard B WR design interfaces for typical power plant systems such as pumps and
turbines used in the steam supply systems." This is also indicated as "Standard Interface" in the
HSI Column for many rows of Table 2. This does not appear appropriate in that standard BWR
interfaces are quite old at this time and the ABWR is the predecessor plant for ESBWR, not the
standard BWR. Also, the standard interfaces are most likely analogue, while the large majority
of ESB WR will be digital and screen-based. Further, it is not clear why these should be exempted
from the HSI design process. Please clarify these issues.

GE Response

The "Standard interface" means that designers will use the HFE rules provided in the ESBWR
Style Guide. This guide will define specific features and rules for the graphical display and
control interface and will address the use of digital systems.
"Standard interface" and "Personnel assigned" will be added to Section 1.3 Definitions at next

revision to NEDO-33266, and the following changes will be made to Table 2.

In the HSI column "Standard interface" will be replaced with "Yes" for Steps 3, 4, 5, 6, 7, and
11.

DCD/LTR Impact

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

LTR NEDO-33266 will be revised as described above.
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NRC RAI 18.6-6

A few areas of NEDO-33266 require clarification:

(a) Section 4.5 refers to the "HFE HSI design process" in Figure 1. Shouldn't this be the
S&Q process?

(b) Section 4.5.1 describes a demonstration of the adequacy of the recommended S&Q level
in five separate specific bullets. Are these a part of the overall HFE verification and
validation (V&V) program or will they be separately performed for Staffing? If part of
V& V, they will be reviewed under that Element rather than here with Staffing.

(c) In Figure 2, what it the purpose of the diamond asking "Is it a documented error?" Why
does a "Yes" answer for this question lead to a conclusion that "Correction of HFE issue
not necessary?" If the HFE issue degrades performance or increases the potential for
error, then it seems as if it should be considered for correction. That is not the case in the
Figure, as drawn.

GE Response

(a) Yes, Figure 1 will be corrected at next revision to NEDO-33266.

(b) The bulleted items provide input to the V&V process. The next revision to NEDO-33266
will state that the use of the HSI during V&V (i.e. full scope simulator) will verify that the
staffing level and personnel qualifications are adequate per the V&V implementation plan.

(c) The Yes & No branches are reversed and will be corrected at next revision to
NEDO-33266.

DCD/LTR Impact

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

LTR NEDO-33266 will be revised as described above.
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NRC RAI 18.6-7

(a) Section 4.1 of NEDO-33266 states that "Based on an operating experience review that
examined operational problems and strengths that resulted from staffing levels in ABWR
reference systems the starting point for a baseline shift S&Qs is provided in Table 1."
This statement is an important assumption and starting point. Please provide the
documents or analysis that reached this conclusion (or make it available for NRC
review).

(b) Section 4.1 of NEDO-33266 also states that "Where the ESBWR design features give rise
to significant differences in plant systems from previous designs (i.e., described in the
Baseline Review Records), reexamination of the S&Qs is performed." Please submit the
table of contents Baseline Review Records and provide a schedule for when the Baseline
Review Records will be available for audit.

GE Response

(a) The ABWR plant staffing evaluation is documented in GE document # 24156-lA1O-
6120-0004, Rev. 0, "Plant Staffing Evaluation (Requirements for a large evolutionary
single unit GE ABWR)," dated April 15, 1996. This evaluation will be available for
NRC review during December 2006.

(b) The table of contents for the Baseline Review Record (BRR) report is attached as
Enclosure 3. An initial draft of the BRR report will be available for NRC review during
December 2006. Documents that are included in the initial BRR database will also be
available for NRC review during December 2006.

DCD/LTR Impact

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

No changes to the subject LTR will be made in response to this RAI.
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NRC RAI 18.6-8

Section 4.3.2, probabilistic risk assessment (PRA)/human reliability assessment (HRA), states,
"[tihus, the effect of overall staffing levels on plant safety and reliability will be assessed via
importance ranking and measures determined by the PRA/HRA model." Please elaborate, as
there is not enough information provided here to determine what will be done and how it will be
accomplished.

GE Response

Additional details are contained in NEDO-33267 ESBWR HFE Human Reliability Analysis
Implementation Plan previously submitted.

DCD/LTR Impact

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

No changes to the subject LTR will be made in response to this RAI.
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NRC RAI 18.6-9

NEDO-33266 does not appear to address the ability of the staff to perform the PRA-identified
risk important human actions or the effect of overall staffing levels and crew coordination on the
risk-important human actions. Please discuss this aspect of staffing.

GE Response

Additional details are contained in NEDO-33267 ESBWR HFE Human Reliability Analysis
Implementation Plan previously submitted.

DCD/LTR Impact

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

No changes to the subject LTR will be made in response to this RAI.
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NRC RAI 18.6-10

The Tier 1 ITAAC for Staffing and Qualification is in Table 3.3-1, Item 7. Item 7.a relates to
developing an S&Q plan, which has already been completed and is being reviewed as part of
design certification of the ESBWR. Therefore 7.a does not belong in the ITAAC. Item 7.b relates
to the implementation of the S&Q Plan and is appropriate, but should be modified to follow the
guidance on the Standard Review Plan (SRP) Section 14.3.

GE Response

This RAI requests Tier 1 or ITAAC changes and/or additions; therefore, it has been reviewed per
GE internal Tier 1 content determination guidelines, which are based on draft SRPs 14.3 through
14.3.11 and DG-1145 (as of July 31, 2006). This response is provided consistent with those
guidelines.

DCD, Tier 1, Table 3.3-1, Item 7.a
Agree. All of the HFE implementation plans identified in Table 3.3-1 have been submitted for
NRC review. DCD, Tier 1, Table 3.3-1, Section 7.a entries will be deleted at the next revision.

DCD, Tier 1, Table 3.3-1, Item 7.b
SRP 14.3, Appendix A, Section IV.B.2.c Column 3, Acceptance Criteria, 2nd paragraph, states
"For example, the acceptance criteria for the design integrity of piping and structures may be that
a report "exists" that concludes the design commitments are met."

NEDO-33266, RO "ESBWR HFE Staffing and Qualifications Plan" commits in Section 4.6 to
provide a Results Summary Report.

NEDO-33217, R1 "ESBWR MMIS and HFE Implementation Plan commits in Section 4.7 to
provide a "thorough documentation of the HRA process, integration with the HFE elements,
methods used, assumptions made and the for the human error probabilities that feed into PRA."
Section 4.12.2 Implementation of Final HFE/iHSI Design Verification also commits to
"satisfactory compliance with HFE guidelines such as those in NUREG-0700" and deficiencies
identified are documented in the HFE Issues Tracking System (HFEITS) and tracked to
satisfactory completion.

Based on the availability of the above reports, no changes will be made to DCD, Tier 1, Table
3.3-1, Item 7.b. However, a word was noted to be missing from Item 7.b in the acceptance
criteria column, and it will be added for clarity. Item 7.b will be revised as follows:

7.b The staffing and qualifications analyses, as corrected for nonconformances
are conducted in accordance with the requirements of the Human Factors
Engineering Program Plan and the Staffing and Qualification Plan.
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DCD/LTR Impact

DCD, Tier 1, Table 3.3-1, Section 7.a entries will be deleted and 7.b. will be corrected at the next
revision as noted above and in the attached markup.

No changes to the subject LTR will be made in response to this RAI.
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18.6 STAFFING AND QUALIFICATIONS

18.6.1 Background

Plant staff and their qualifications are important considerations throughout the design process.
Initial staffing level is established based on experience with ABWR Reference plants, staffing
goals, initial analyses, and regulatory requirements. ESBWR staffing and qualifications plans
will systematically re-examine the ABWR assumptions and consider staffing reductions
warranted by the use of passive safety systems.

18.6.2 ESBWR Baseline Staffing Assumptions

From the ESBWR DCD Chapter 18, the preliminary
monitoring will consist of the following assignments:

Ouantit-v

I

Oualficaton

2 Reactor Operators

staffing assumption for reactor control and

Assignment

Provides overall supervision of
control room operations

One is assigned to normal control
actions at MCC. Second operator is
assigned to maintenance activities,
including blocking and tagging
permits.

Assigned to shift but not necessarily
in the Main Control Room (MCR).
Act as relief for shift SRO.

Assign__ed to hi', b-it not i the
Cr-4 €Qn ,'c1l to he in MCR-within:

5 i ny.... • tll

1 Senior Reactor

Cflra5t)
-1-- Rcactcr Oporatzr

2 Maiternnee ">, ')) Qualified to operate equipment in the
-T-eehicians--jW.. ,•'C plant. Assigned to shift qualified to
,,A',, d." s,,,.'..e.) provide engineering support as a

shift technical adviser

The licensed operator will remain in control of plant operation during all states of operation.
During normal operations the operator will monitor the automated control functions. The
operator will be able to assume manual control of those functions that have been automated for
reasons other than regulatory requirements. The operating crew's training will include manual
operation of an automated function that has been returned to manual monitoring and control.

18.6.3 Staffing and Qualifications Plan

The WIFE team will develop a staffing analysis plan to perform an iterative HFE process in
accordance with Figure 18.1-1 and Section 18.1-1 reference 1 (MMIlS HFE Implementation Plan,
in figure 1.2) herein. The basis for staffing and qualifications plan will address these issues:

18.6-1
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ESBWR Baseline Review Record Report
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ESBWR Baseline Review Record Report
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