
May 30, 2007

Mr. Robert E. Brown
General Manager, Regulatory Affairs
General Electric Company
3901 Castle Hayne Rd, MC A-45
Wilmington, NC 28401

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 100 RELATED TO
ESBWR DESIGN CERTIFICATION APPLICATION  

Dear Mr. Brown:

By letter dated August 24, 2005, General Electric Company (GE) submitted an application for
final design approval and standard design certification of the economic simplified boiling water
reactor (ESBWR) standard plant design pursuant to 10 CFR Part 52.  The Nuclear Regulatory
Commission (NRC) staff is performing a detailed review of this application to enable the staff to
reach a conclusion on the safety of the proposed design.  

The NRC staff has identified that additional information is needed to continue portions of the
review.  The staff’s request for additional information (RAI) is contained in the enclosure to this
letter.  This RAI concerns Chapters 3, 4, 5, 6, 7, 9, 11, 13, 14, 15, 20, and 21 of the ESBWR
Design Control Document:

Chapter 3: 3.8-114;
Chapter 4: 4.4-61 through 4.4-63
Chapter 5:      5.2-63 through 5.2-65; 
Chapter 6: 6.2-157 through 6.2-172; and 6.6-8;
Chapter 7: 7.1-52 through 7.1-60;
Chapter 9: 9.1-33 through 9.1-42; 9.3-40 and 9.5-58 through 9.5-64
Chapter 11: 11.5-37 through 11.5-47;
Chapter 13: 13.3-7 and 13.3-8;
Chapter 14: 14.3-150 and 14.3-151
Chapter 15: 15.0-26 and 15.0-27; 15.3-26 through 15.3-33
Chapter 20: 20.0-9 through 20.0-15;
Chapter 21: 21.6-103.

To support the review schedule, you are requested to respond to these RAI questions by 
July 12, 2007. 
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If you have questions or comments concerning this matter, you may contact me at 
(301) 415-2875 or aec@nrc.gov.

Sincerely,

/RA/

Amy E. Cubbage, Senior Project Manager
ESBWR/ABWR Projects Branch 1
Division of New Reactor Licensing
Office of New Reactors

Docket No.  52-010

Enclosure:  As stated

cc w/encl:  See next page
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Requests for Additional Information (RAIs)
ESBWR Design Control Document (DCD), Revision 3

RAI
Number

Reviewer Question Summary Full Text

3.8-114 Chakrabarti S Provide additional
information to address
action items from
December 2006 structural
audit regarding comparison
of ANSYS and NASTRAN
results

There were several open issues identified when the results from the confirmatory analysis
using ANSYS model performed by the staff were compared with the NASTRAN model
used by GE.  The staff discussed these issues with GE during an audit in December 2006. 
The subjects covered included (1) comparison of results; (2) modeling differences; and
(3) future actions to resolve differences in results.  Twelve (12) post-audit action items
were identified at the audit and are included in the staff’s audit report (ML070430420).

GE submitted its response to the post-audit action items via MFN 06-262, Supplement 4
dated April 2, 2007, specifically in Appendix C, SER-ESB-038, Rev. 5.  GE also submitted
NASTRAN computer results.  

The staff has two questions regarding this submittal:

A. For Item No. 4 of the audit report, in SER-ESB-038, Rev. 5, GE provided the requested
data.  The Staff compared N, Qx, Qy, Mx, and Mz.  Since ANSYS macros to calculate
Qz and Nz have not yet been programmed by the staff, additional work is required by
the staff to complete the macros and compare these quantities.  

During its comparison, the staff noted an incompatible result in the NASTRAN analysis
results, at the intersection of sections BB and CC in the basemat.  For load case EW EQ,
the NASTRAN results in Figure 5-237 show the in-plane moment Mx (My, in NASTRAN
terminology) in CC at this intersection is 6.2 MN-m/m; the out-of-plane moment Mz (My, in
NASTRAN terminology) in BB at the same location is 13 MN-m/m from Figure 5-219.  The
ANSYS results show these two quantities to be the same.  The staff also noted that the
NASTRAN magnitude of Mx (My, in NASTRAN terminology) in section CC is not
conservative compared to the ANSYS result.  Therefore, the staff requests GE to review
the NASTRAN results at this location and possibly other locations, and explain this
apparent incompatibility. 

B. For item No. 10 of the audit report, the axial force, in-plane and out-of-plane moments
in the basemat sections predicted by NASTRAN are generally 30 percent to 100
percent higher than the ANSYS results.  The main difference between the models is
the attachment location for the soil springs.  The staff requests GE to re-visit its prior
study that concluded the spring attachment location had minimal effect on the results. 
If confirmed, then GE should try to identify other potential sources for the significant
differences in results. 
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RAI
Number

Reviewer Question Summary Full Text

4.4-61 Klein V
Gilmer J

Applicability of CPR
Correlation for start-up and
LOCA conditions

In DCD Tier 2 Rev. 3 Figures 6.3-7, 6.3-15, 6.3-23, 6.3-31, 4D-22, 4D-23 related to LOCA
analyses and start-up, you display the MCPR for these events.  For these figures, do you
use the GEXL correlation to calculate the MCPR?  If so, provide a discussion justifying the
use of this correlation since it is being used outside its range of applicability.  If GEXL is
not being used, what correlation is used?  What is the applicability range of this
correlation?  

4.4-62 Gilmer J Limiting or potentially
limiting AOOs in OLMCPR
determination

In DCD Tier 2, Rev. 3, Section 15.2, several Anticipated Operational Occurrences have
been listed as potentially limiting with respect to Operating Limit MCPR determination.  In
previous revisions, the loss of feedwater heater with Selected Control Rod Run-in (SCRRI)
failure was described as the worst case for OLMCPR determination.  In Topical Report
NEDC-33237P, Revision 2, Sections 5.12 and 6.0, the LFWH with SCRRI failure is still
listed as the limiting event for OLMCPR determination.  The DCD and the Topical Report
should be consistent regarding the potentially limiting events.

4.4-63 Gilmer J Change to Temperature-
based Power Map

In DCD Tier 2, Rev. 3, Section 4.4.4.3, “Power/Flow Operating Map”, a statement was
added that a core power – feedwater temperature operating map is being envisioned. 
Previous revisions of the DCD had stated that the core power – flow map is only a single
line and there is no active control of the core flow at a given power level. The planned
Topical Report on Feedwater Temperature Operating Domain Transient and Accident
Analysis should be referenced in Section DCD Section 4.4.4.3 and any impacts on other
DCD Sections should be addressed.  

Also, DCD Tier 2, Rev. 3, Section 4.4.4.4, ‘Temperature – Power Operating Map’ currently
states ‘Not Applicable to the ESBWR’.  The staff expects that this section will be revised to
reflect the change to a temperature – power operating map. 

[Note: the staff has not yet reviewed the acceptability of GE’s proposal and additional RAI
will be issued, as necessary, when the topical report and associated DCD changes are
submitted for review]
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RAI
Number

Reviewer Question Summary Full Text

5.2-63 Davis R In DCD Sections 5.2.4
and 6.6, state the
requirements governing the
applicable ASME Code
Edition and Addenda to be
used by the COL Applicant
to develop PSI/ISI
programs.

DCD, Tier 2, Revision 3, Chapter 5.2.4 indicates that the development of the preservice
and inservice inspection (PSI/ISI) program plans is the responsibility of the Combined
Operating License (COL) Holder and shall be based on the ASME Code, Section XI,
Edition and Addenda specified in the Table 1.9-22.  DCD, Tier 2, Revision 3, Table 1.9-22,
“Industrial Codes and Standards Applicable to ESBWR,” references the 2001 Edition
through the 2003 Addenda.  Chapter 6.6 indicates that the development of the PSI/ISI
program plans will be the responsibility of the COL Holder, and is based on the ASME
Code, Section XI, Edition and Addenda specified in accordance with 10 CFR 50.55a. 
Chapter 6.6 further states that the COL Holder specifies the Edition of ASME Code to be
used, based on the date of issuance of the construction permit or license, per 10 CFR
50.55a.  There appears to be an inconsistency in the DCD between the Editions and
Addenda of ASME Section XI that the COL Applicants will use to develop their PSI/ISI
programs.  

Please revise the DCD in Sections 6.6 and 5.2.4 to clearly and accurately state the
requirements governing the applicable ASME Code Edition and Addenda used by the COL
Applicant to develop PSI/ISI programs.

5.2-64 Davis R Provide COL Applicant
Action Item to provide
PSI/ISI and augmented
inspection and provide
milestones for their
implementation.

DCD, Tier 2, Revision 3, Chapters 5.2.4 and 6.6, states that the COL Holder is responsible
for the development of PSI/ISI programs.

Revise the  DCD Chapters 5.2.4 and 6.6 to include a COL Applicant Action Item to provide
a detailed description of the PSI/ISI programs and augmented inspection programs and to
provide milestones for their implementation.

5.2-65 Davis R Modify DCD to indicate that
System Leakage and
Hydrostatic Pressure Tests
program will comply with
IWA-5000, IWB-5000,
IWC-5000 and IWD-5000.

DCD, Tier 2, Revision 3, Chapters 5.2.4.6 and 6.6.6 reference certain portions of
IWA-5000, IWB-5000, IWC-5000 and IWD-5000 in the description of System Leakage and
Hydrostatic Pressure Tests.  

Revise DCD, Chapters 5.2.4.6 and 6.6.6 to clarify that System Leakage and Hydrostatic
Pressure Tests will meet all requirements of ASME Code Section XI, IWA-5000,
IWB-5000, IWC-5000 and IWD-5000.
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RAI
Number

Reviewer Question Summary Full Text

6.2-157 Pulsipher J New Table 6.2-47 lists
many (~122) containment
penetrations not covered
elsewhere in the DCD.

DCD, Tier 2, Revision 3, contains a new table, Table 6.2-47, “Containment Penetrations
Subject to Type A, B, and C Testing.”  The staff compared this table with Tables 6.2-15
through 6.2-42, which were to provide “pertinent data for the containment isolation valves”
(DCD Tier 2, Revision 3, subsection 6.2.4.2), presumably in a comprehensive way. 
However, Table 6.2-47 includes many containment piping penetrations (approximately
122) which are not covered in Tables 6.2-15 through 6.2-42 or elsewhere in DCD Tier 2,
Revision 3, section 6.2.4, “Containment Isolation Function.”  Further, Table 6.2-47 contains
virtually no information on the containment isolation provisions for these lines, other than
incomplete information on leakage rate testing.

Most of these penetrations are designated by numbers ending in “TBD,” apparently
meaning “To Be Determined.”  Many of the lines are instrument lines and many are part of
systems whose larger lines are addressed in Tables 6.2-15 through 6.2-42.  However,
some are systems which are not covered at all in Tables 6.2-15 through 6.2-42:

Control Rod Drive System
Gravity Driven Cooling System
Makeup Water System
Service Air System
Containment Monitoring System
Equipment and Floor Drain System

A. Is the design of the containment isolation provisions for the approximately
122 penetrations to be performed by COL applicants?  If so, provide a COL Item in
DCD subsection 6.2.8.  If not, provide the missing information in the DCD.  Also, are
there any other containment penetrations which are not listed in Table 6.2-47?

B. Table 6.2-47 also lists the containment air locks and hatches, which are not addressed
elsewhere in section 6.2.4.  Provide in the DCD containment isolation design
information for the containment air locks and hatches.
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RAI
Number

Reviewer Question Summary Full Text

6.2-158 Drozd A Address the use of the
scaled SS and FS test data
as applied to the ESBWR
containment load definition. 

Concerning DCD Tier 2, Rev. 3, Section 6.2.1.3:

During the ABWR review, the staff expressed concerns regarding the scaling loads used
by GE for developing the load definition. To resolve this concern GE conducted ABWR-
specific subscale (SS) and partial full-scale (FS) tests.  The staff found this approach
acceptable for the ABWR.  However, it appears that GE has not demonstrated the
applicability of the scaled test data to the ESBWR design.  

Address the use of the scaled SS and FS test data as applied to the ESBWR containment
load definition and incorporate a discussion of the applicability of this data to the ESBWR
in the DCD. 

6.2-159 Drozd A Are temperature thresholds
consistent with
NUREG-0783 guidance? 
Provide description of pool
temperature effect on SRV
load evaluation in the DCD. 

Concerning DCD Tier 2, Rev. 3, Section 6.2.1.3:

During the ABWR review, the staff expressed concerns regarding GE’s statement
proposing complete elimination of suppression pool temperature limits as applied to the
safety relief valve (SRV) load evaluation.  However, pending completion of the supporting
analysis, GE committed itself to follow suppression pool temperature criteria documented
in the NUREG-0783, “Suppression Pool temperature limits for BWR Containments.”  The
ESBWR Technical Specification 3.6.2.1, “Suppression Pool Average Temperature,”
includes temperature thresholds of 110 °F, 120 °F and 130 °F, for the reactor scram and
reactor depressurization. 

A. Are these temperature thresholds consistent with the NUREG-0783 guidance?  If not,
explain any inconsistencies.  

B. Provide a description of the effect of pool temperature on the SRV load evaluation in
the DCD. 
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RAI
Number

Reviewer Question Summary Full Text

6.2-160 Drozd A Describe the liquid and
froth impacts and use of the
PICSM code.  Provide an
ITAAC to verify the
minimum height between
the pool surface and the
VB.  

Concerning DCD Tier 2, Rev. 3, Section  6.2.1.3:

NEDE-33261P implies that GE used the PICSM computer code to compare Mark III
suppression pool swell test data from the pressure suppression test facility (PSTF) with
analytical predictions.  The code, described in GE technical report NEDE-21544, was not
reviewed and approved by the staff.

A. If the PICSM code was used, what liquid and froth impacts were predicted to occur on
the vacuum breaker (VB) valves?  If impact loads are predicted, then what design
features are included providing structural shielding of VB valves from pool swell
loads? 

B. If liquid and froth impacts are not predicted, provide a discussion of the minimum
height between the pool surface and the VB to ensure that structural protection is not
necessary,

C. Provide an ITAAC to verify the minimum height between the pool surface and the VB. 

D. If the PICSM computer code was not used, how were potential challenges to the VBs
and horizontal diaphragm evaluated?

Please include the pertinent information requested above in the DCD.
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RAI
Number

Reviewer Question Summary Full Text

6.2-161 Drozd A Clarify the methodology
used to evaluate the pool
swell phenomena and
provide a comparison with
applicable test data as
applied to the ESBWR.

Concerning DCD Tier 2, Rev. 3, Section 6.2.1.3:

GE applies the Mark II hydrodynamic loads to the ESBWR design.  The staff documented
its evaluation of the definition of the Mark II design containment hydrodynamic load in
NUREG-0808.  In the evaluation of the pool swell phenomena (discussed in Section 2.1 of
the NUREG report), the staff relied on comparisons with a substantial amount of data from
tests conducted by both GE and Japan Atomic Energy Research Institute.  These tests
were directly applicable to the Mark II design.  GE developed a computer program PSAM
to be used as part of the Mark II hydrodynamic load evaluation program. The staff has
reviewed the Mark II program and approved the methodology and PSAM in NUREG-0808. 
However, it did not find GE's methodology within PSAM acceptable. Rather, the staff
based its acceptance on the favorable comparisons with the database.  As a result, the
use of the program for configurations other than those encompassed by the test data
would not be accepted without further comparisons with applicable test data. Please,
clarify the methodology used and provide a comparison with applicable test data as
applied to the ESBWR.

6.2-162 Drozd A Revise DCD Figure 5.2-2.
Include the final
arrangement of the SRVs,
SVs, and DPVs in the DCD. 
Provide associated ITAAC
to verify final arrangement. 

Concerning Chapter 6.2.1.3: 

DCD, Tier 2, Revision 3, Figure 5.2-2 does not appear to correspond to the description in
Chapters 6.3 and 5.2.2 of the DCD.  

A. Revise Figure 5.2-2 to reflect the current automatic depressurization system (ADS)
arrangement as described in Section 6.1 of NEDE-33261P and Chapters 6.3 and 5.2.2
of the DCD. 

B. Include the final arrangement of the safety relief valves(SRVs), safety valves (SVs),
and depressurization valves (DPVs) in the DCD.

C. Provide an associated ITAAC to verify the number, elevation and location for the final
arrangement of SRVs, SVs and DPVs
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RAI
Number

Reviewer Question Summary Full Text

6.2-163 Drozd A Include a discussion in the
DCD of the 12 drywell
spillover pipes located in
the inner suppression pool
wall.

Concerning DCD Tier 2, Rev. 3, Section 6.2.1.3:

NEDE-33261P on page 7-2 describes 12 drywell spillover (drain) pipes located in the inner
suppression pool wall connecting the lower DW airspace to the bottom of the suppression
pool.  These pipes do not appear to be discussed in Tier 1 and Tier 2 of the ESBWR DCD. 
Please include a discussion of these pipes in Tier 1 and Tier 2 of the ESBWR DCD.

6.2-164 Drozd A Demonstrate that the
suppression pool and its
associated SSCs can
withstand the hydrodynamic
loads described in
Appendix 3 B of the DCD
and provide an associated
ITAAC. 

Concerning DCD Tier 2, Rev. 3, Section 6.2.1.3:

A. Demonstrate that the suppression pool and its associated structure, system and
components (SSCs) can withstand the hydrodynamic loads described in Appendix 3 B
of the DCD and structural vibrations resulting from steam discharges into the
suppression pool.  This information is needed to satisfy the guidance provided in
Standard Review Plan, Section 6.2.1.1.C.  

B. Provide an associated ITAAC for the above.
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RAI
Number

Reviewer Question Summary Full Text

6.2-165 Forrest E Applicability of GDC 16. DCD, Tier 2, Revision 3, Chapter 6.2.3 the applicant states that GDC 16 is not applicable. 
In order to understand the basis for GDC 16 to be accepted as not applicable, the staff
needs to understand the basis for control of radioactivity releases from the reactor building
(RB).  The applicant has made two assumptions in the design basis analysis for LOCA in
Chapter 15 Table 15.4-5 based on RB functional design.  The first is an assumption that all
of the source term entering the RB is diluted by mixing with 40% of the RB volume of air. 
Regulatory Guidance 1.183 (Appendix A, paragraph 4.4)  states that “credit for dilution in
the secondary containment may be allowed when adequate means to cause mixing can be
demonstrated.  Otherwise the leakage from the primary containment should be assumed
to be transported directly to the exhaust systems without mixing.”  

A. Please provide a technical basis that demonstrates a means to cause mixing in the
RB and the level of mixing that would be attained.  The discussion provided in
NEDE-33279P Appendix B - RB Mixing Assumptions is inadequate to demonstrate
mixing.  The staff believes that this technical basis must be well established with
uncertainties identified and addressed because of the significant impact of the mixing
assumption on the dose results of design basis analyses.

The second assumption is that the RB leak rate to the environment is 50 percent of the
volume of the building per day.  The staff is concerned that this represents a large
exfiltration from the RB that has a significant impact on the results of design basis
analyses and notes it would be an unmonitored ground level release from unidentified
pathways. 

B. Please provide:  (1) the maximum leak rate that could occur from the RB under design
basis conditions, including weather conditions, (2) the test procedures used to test RB
leakage, and (3) the frequency of the test. 

 
C. The applicant has not proposed the use of any non-safety system to address the

uncertainties in the assumptions on mixing and RB leakage.   If there are non-safety
systems that could be qualified in accordance with SECY 94-084, Regulatory
Treatment of Non-Safety Systems, please identify them and the conditions under
which they would be used if it is desired they be considered by the staff.
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Number

Reviewer Question Summary Full Text

6.2-166 Forrest E Applicability of GDC 43. DCD, Tier 2, Revision 3, Section 6.2.3 the applicant states that GDC 43 is not applicable
and states that  “the ESBWR does not need, and thus has no filter system that performs a
safety-related function following a design basis accident, as discussed in
Subsection 6.5.1.”  The staff believes that GE’s reference to Subsection 6.5.1 is not
relevant since it refers to Containment Spray Systems (drywell containment sprays) that
are non-safety-related and not part of the reactor building (RB).

The staff’s determination regarding the applicability of GDC 43 depends on the
acceptability of the mixing and RB leakage assumptions addressed in RAI 6.2-165 and the
results of the design basis analyses. 

In addition to the question regarding applicability of GDC 43, the staff is concerned for the
potential buildup of radioactivity in the RB.

The potential for radioactivity build up in the RB should be accounted for in the
environmental qualification of safety related components located in the RB.

6.2-167 Forrest E Provide information on the
RB leakage test. 

In DCD, Tier 2, Revision 3, Section 6.2.3, the ESBWR reactor building (RB) should be
subject to periodic functional testing.  10 CFR 50, Appendix J, Option A, states in IV.B that
other structures of multiple barrier or subatmospheric containment (e.g. secondary
containment for boiling water reactors and shield buildings for pressurized water reactors
that enclose the entire primary reactor containment or portions there of) shall be subject to
individual test in accordance with the procedure established in the technical specifications,
or associated bases.  Please provide information on the type of test that will be used to
bound the RB leakage, the conditions under which the test would be run, the degree to
which these conditions would reflect worst case accident conditions, the frequency of such
test, and the establishment of a test criteria.  This information may be coordinated with the
response to RAI 6.2-165 regarding reactor building leakage.
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6.2-168 Forrest E Explain the inconsistency in
reactor building leakage
values. 

In DCD, Tier 2, Revision 3, Section 6.2.3, the applicant states because the containment is
located entirely within the reactor building (RB), multiple structural barriers exist between
the containment and the environment.  Therefore, fission product leakage from the RB is
mitigated.  The staff is reviewing the degree of mitigation provided by the RB in connection
with RAI’s on mixing assumptions and building leakage.  Building leakage is especially
important because of its impact on the effectiveness of the building being a barrier to the
release of radioactivity to the environment.  DCD, Tier 1, Section 2.16.5 states that “offsite
dose requirements are met assuming a 100 percent volume change out per day in the RB
volume outside of the RCCV.”  This is inconsistent with the assumption used in the design
basis analyses of 50 percent volume per day in Chapter 15, Table 15.4-5.  Please explain
the difference and make corrections to the appropriate sections of the DCD.

6.2-169 Drozd A
Goel R

State the elevation of the
PCC vent line relative to the
upper horizontal main vents
is a critical elevation and
provide an ITAAC.  

Concerning the DCD Tier 2, Revision 3, Section 6.2.2, in the pressure differential mode, a
pressure build-up in the drywell (DW), caused by insufficient steam condensation inside
the passive containment cooling (PCC) condenser, will force flow through the passive
containment cooling system (PCCS) pushing the non-condensible gases and the
non-condensed steam into the suppression pool and potentially reestablishing the
condensing mode of operation. This pressure build up has to be greater than the
submergence of PCCS vent pipes, but not sufficient to clear the main vents.  For that
reason, the elevation of the PCC vent line relative to the upper horizontal main vents is a
critical elevation. 

A. State this elevation and its importance in the DCD, Chapter 6.2.2. 

B. Provide an ITAAC to verify the elevation of the PCC vent line relative to the upper
horizontal main vents. 
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6.2-170 Drozd A Where in Chapters 6.2.1,
6.2.2 and 6.2.4 is GL 96-06
addressed (water hammer
in drywell cooling
systems)?

DCD, Tier 2, Revision 3, Appendix 1C, Table 1C-1states that Generic Letter (GL) 96-06,
“Assurance of Equipment Operability and Containment Integrity During Design-Basis
Accident Conditions” evaluation is addressed DCD Chapters  6.2.1, 6.2.2 and 6.2.4.  This
GL addresses possible water hammer in drywell cooling systems. 

Staff could not locate any discussion of water hammer in Section 6.2.1, 6.2.2 and 6.2.4. 
Please explain.  Staff further notes that this issue is usually addressed in response to
section 9.2.2, “Reactor Auxiliary Cooling Water Systems,” of NUREG -0800, “Standard
Review Plan.”

6.2-171 Drozd A Revise Table 1.11-1,
TAP B-12. 

DCD, Tier 2, Revision 3, Chapter 1.11, Table 1.11-1 states that Task Action Plan
Item (TAP) B-12,  “Containment Cooling Requirements (Non-LOCA),”  evaluation is
addressed in DCD Sections 6.2.2, 7.3.2, 9.2.7 and 9.4.8.  Staff could not locate where, in
Section 6.2.2, this item is discussed.   

If TAP B-12 is addressed in these sections, please revise these sections with a reference
to TAP B-12, or if no reference to these specific sections is necessary to adequately
address TAP B-12, then delete the reference to these sections in Table 1.11-1, TAP B-12. 
 

6.2-172 Drozd A Revise Section 6.2.2.3 to
include reference(s) for
PCCS testing/TRACG
qualification 

DCD Tier 2, Revision 3, Section 6.2.2.3, states:  

Integrated containment cooling tests have been completed on a full-height reduced section
test facility, and the results have been correlated with TRACG computer program analytical
predictions; this computer program is used to show acceptable containment performance,
which is reported in Subsection 6.2.1.1 and Chapter 15."

Please revise this statement in the DCD to include the specific reference(s) that provide
the basis for the statement “... results have been correlated with TRACG computer
program analytical prediction ...” 
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6.6-8 Davis R Provide correct examination
categories. 

DCD, Tier 2, Revision 3, Section 6.6.3.1 indicates that all of the items selected for
inservice examination will receive a preservice examination in accordance with
ASME Section XI, IWC-2200 and IWD-2200 with the exception of the examinations
specifically excluded by ASME Section XI from preservice examination.  For the
aforementioned exception to preservice examination, the applicant provides examples
such as the visual VT-2 examinations for Category C-H and D-A.  DCD, Tier 2, Revision 3,
Section 5.2.4 indicates that the design to perform preservice inspection is based on the
requirements of ASME Code, Section XI, as specified in Table 1.9-22.  Table 1.9-22
indicates that the above referenced Code is the ASME Code, Section XI, 2001 Edition
through the 2003 Addenda.  The 2001 Edition through 2003 Addenda of ASME Code,
Section XI, IWD-2200, Preservice Examination, states that all examinations required by
this Article (with the exception of Examination Category D-B of Table IWD-2500-1) shall be
performed completely, once, as a preservice examination requirement prior to initial plant
startup.

It appears that the applicant has made references to the 1989 Edition of ASME Code,
Section XI, regarding examination Category D-A.  The staff notes that there have been
other instances where the applicant referenced examination categories from the 1989
ASME Code.  In RAI 5.2-56, the staff requested that the applicant update references to
examination categories that were apparently referenced from the 1989 Code. 

Given that GE has indicated that the information it has supplied is based on the 2001
Edition, through the 2003 Addenda of ASME Section XI:

A. Revise the DCD, Tier 2, Section 6.6 to reference the appropriate examination
categories for the 2001 Edition through the 2003 Addenda. 

B. Verify that a complete review has been conducted of the DCD Sections  5.2.4 and 6.6
to ensure that all references to ASME Section XI are consistent with the 2001 edition
through the 2003 Addenda of ASME Section XI.
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7.1-52 Beacom R Are safety related functions
of the Reactor Trip System
still performed as part of the
SSLC framework?

DCD Tier 2, Rev. 2, Section 7.1.1.1 stated that “safety-related reactor trip system and
engineered safety feature systems are accomplished by a four-division, separated
protection logic system framework called the Safety System Logic and Control (SSLC).”
This statement has been removed for Rev. 3.  Please explain the significance of removing
the RPS/ SSLC connection.  Does this mean the RPS logic is now done outside the SSLC
logic and cabinets?

7.1-53 Beacom R Clarify the Reactor
Protection System functions
versus the Reactor Trip
System.

DCD Tier 2, Rev. 3, Section 7.1.2 states that the Reactor Protection System (RPS)
includes: “Reactor Trip Functions, MSIV functions of the LD&IS and ATWS/ SLC
functions.”  Topical Report NEDO-33288, Application of NUMAC for the ESBWR Reactor
Trip System, in the explanation of terms it is stated: “RPS: The RPS is one of the functions
of the Reactor Trip System.”  The LTR also states “The RTS is the term used to
collectively refer to the RPS, NMS and SPTM:  The terms “RPS” and “RTS” must be
consistently defined in the ESBWR documents.  Please clarify and revise both documents.

7.1-54 Beacom R Submit LTR to describe the
methods by which each
safety related system and
its platform are expected to
meet IEEE Std 603 Criteria. 

DCD Rev. 3, does not provide an analysis or description of the methods by which each
safety system is expected to meet IEEE Std 603 criteria.  DCD Rev. 2 Section, 7.1.2.3,
which attempted to provide that analysis and description has been removed.  Per DCD,
Rev. 3, p. 7.1-4, section 7.1.2.3 Safety-related Distributed Control and Information System
(Q-DCIS) Safety Evaluation Summary now states “Q-DCIS conforms with IEEE Std. 603.
The Licensing Topical Report (LTR), “ESBWR Safety Criteria for Instrumentation & Control
Systems,” (Reference 7.1-5) will describe the methods by which each safety-related
system and its platform is expected to meet IEEE Std. 603 criteria.”  This is a new
reference and must be submitted before a reasonable assurance finding can be made as
to the applicability and use of the ESBWR I&C Safety-Related Systems.

7.1-55 Beacom R Describe the cooling
method for RMUs in the RB
and safety-related logic
cabinets in CB to maintain
environmental conditions.

DCD Tier 2, Rev. 3, Section 7.1.3.2 states  “The components of Q-DCIS in the reactor
building (RB) and control building (CB) will be located in a controlled environment for
safety-related equipment.  The remote multiplexer unit (RMUs) in the RB and
safety-related logic cabinets located in the CB will be provided with appropriate cooling to
maintain the required environmental conditions.”  Describe the “appropriate cooling”
method and if it is safety related.  What are the environmental conditions which the logic
cabinets will be qualified to without the appropriate cooling?  Is it beyond the normal mild
environment?
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7.1-56 Beacom R Clarify the use of
nonsafety-related gateway
for translating safety related
information 

DCD Tier 2, Rev. 3, Section 7.1.3.3, Q-DCIS Safety Evaluation, states; “It is the
nonsafety-related gateway that translates the safety-related information into a format that
N-DCIS can understand, will respond to interruptions and queries and will package the
safety-related information into the necessary message packets to support specific N-DCIS
components for monitoring, alarming and recording purposes.”  Describe where the safety
to non-safety boundary is.  Define what is meant by a nonsafety gateway.  Include the
safety status of all signals received and sent.  A gateway is normally the device at the
boundary between safety and non safety related systems; this would require that device to
be safety related.  Rev. 2 of the DCD specifically stated that “The communication from
safety-related systems and E-DCIS has their own gateways to transmit the data to NE-
DCIS.”

7.1-57 Beacom R Identify DAC-related ITAAC During a public meeting with GE on April 24 and 26, 2007, the staff requested GE to
identify in the DCD Tier 1 documentation which specific ITAACs are DAC-related vs.
typical as- built verification ITAAC.  Please address this request.

7.1-58 Beacom R Clarify the origin of time
tagging which is not N-
QCIS or Q-DCIS.

DCD Tier 2, Rev 3, Section 7.1.5.5.10, states that “The required resolution of time tagging
will be determined, based on the speed of the monitored process variable, the origin (that
is, N-DCIS, Q-DCIS, or other gateway) of the data, and the available technology.”  Explain
what is meant by “or other gateway.”  Does this mean there are gateways to the Q-DCIS
other than the N-QDCIS? 

7.1-59 Beacom R Clarify signals sent from
nonsafety-related
components to the safety-
related components

DCD Tier 2, Rev 3, Section 7.1.3.3, states “Check back, time synchronization or similar
signals are sent from non-safety related components to safety-related components but
only under the circumstances described below.”  Only the time signals are described below
in that paragraph.  Please explain what “check back” and “similar signals” mean in detail. 
During public meetings with staff on April 24 and 26, 2007, GE’s presentation specifically
said “Other than time of day, all non-safety inputs require the safety-related instrument to
be placed in the INOP position and operator action to accept the data.”
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7.1-60 Beacom R Clarify were does the
information provided in
DCD Tier 2, Section 7.9,
which was deleted, is
located in DCD Rev. 3.

In DCD Tier 2, Rev 3, Section 7.9 was deleted.  Per 10 CFR 50.34(h)(2), “Applications for
light water cooled nuclear power plant construction permits, manufacturing licenses, and
preliminary or final design approvals for standard plants docketed after May 17, 1982, shall
include an evaluation of the facility against the SRP.”  The DCD should provide a cross
reference from each section of SRP 7.9 to where, specifically, the information can be
found in the DCD.  Clarify where the information that was provided in DCD Tier 2, Rev 2,
Section 7.9, is now located in DCD Rev. 3.
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9.1-33 Shum D Provide dynamic analyses
to demonstrate how the
design satisfies GDC 2 and
the guidelines of RG 1.29,
Rev 2, Positions C.1
and C.2. 

Although fuel handling system components are not required to function following an SSE,
critical components of the fuel handling system are designed to Seismic Category II
requirements so that they will not fail in a way that would result in unacceptable
consequences, such as fuel damage or damage to safety-related equipment.  GE stated
that standard dynamic analyses using the appropriate response spectra are preformed to
demonstrate compliance to the seismic design requirements.  However, GE has not
provided the dynamic analyses for staff review.  Provide the dynamic analyses to
demonstrate how the design satisfies the requirements of general design criteria (GDC) 2
and the guidelines of RG 1.29, Rev 2, Positions C.1 and C.2. 

9.1-34 Shum D IFTS - describe how the
sufficient redundancy and
diversity in equipment are
achieved and what are the
controls designed to
prevent loss of the load. 

With regard to the inclined fuel transfer system (IFTS), in DCD Tier 2, Revision 3,
Section 9.1.4.12, GE states that there is sufficient redundancy and diversity in equipment
and controls to prevent loss of the load (carriage with fuel is released in an uncontrolled
manner).  There are no modes of operation that allow simultaneous opening of any set of
valves that could cause draining of water from the upper pool in an uncontrolled manner. 

Describe in detail how the sufficient redundancy and diversity in equipment are achieved
and what are the controls designed to prevent loss of the load (carriage with fuel is
released in an uncontrolled manner).

9.1-35 Shum D Provide a table or diagram
to show the seismic design
classification for all the
IFTS components.

With regard to the IFTS, in DCD tier 2, Revision 3, Section 9.1.4.12, GE states that the
IFTS tubes and supporting structure can withstand an SSE without failure of the basic
structure or compromising the integrity of adjacent equipment and structures.  Therefore,
the portion of the IFTS transfer tube assembly from where it interfaces with the upper fuel
pool, the portion of the tube assembly extending through the building, the drain line
connection, and the lower SFP terminus equipment (tube, valve, support structure, and
bellows) are designated as nonsafety-related and Seismic Category I.  The remaining
equipment is designated as nonsafety-related and Seismic Category NS.  

It is not clear to the staff where the exact boundaries of the seismic design classifications
are (nonsafety-related and Seismic Category I, nonsafety-related and Seismic Category II,
or nonsafety-related and Seismic Category NS) for the components of the IFTS. Revise
the Figure 9.1.2, "Inclined Fuel Transfer System," to show the interfaces of seismic design
classifications for the IFTS components.
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9.1-36 Shum D Demonstrate that failure of
the new fuel inspection
stand during an SSE will
not damage any safety-
related SSCs.

The new fuel inspection stand is a vertical frame mounted in a pit that supports two fuel
bundles contained in a mechanically driven inspection carriage.  However, the seismic
design classification has not been addressed for the new fuel inspection stand.  Provide a
detailed discussion to demonstrate that the failure of the new fuel inspection stand during
an SSE will not cause the damage of any safety-related structures, systems and
components (SSCs).

9.1-37 Shum D Provide discussion to
demonstrate how
NUREG-0612 and
ANSI-14.6 are applied to
specific components.

In DCD Tier 2, Revision 3, Section 9.1.4.12, GE states dryer and chimney head/separator
strongback and head strongback/tensioner meet the requirements of NUREG-0612,
“Control of Heavy Loads at Nuclear Power Plants” and ANSI-14.6, “Standard for Special
Lifting Devices.”  However, GE has not described how the design of the chimney
head/separator strongback and the head strongback/tensioner has met the above cited
NUREG-0612 and ANSI-14.6.  Provide discussion to demonstrate how (including the
sections or subsections of) NUREG-0612 and ANSI-14.6 are applied to specific
components.

9.1-38 Shum D Discuss how light and
overhead heavy load
handling systems meet
applicable GDCs and
applicable industry codes
and standards.

In DCD Tier 2, Revision 3, Section 9.1.5.2, GE stated that:

** The designs conform to the relevant requirements of General Design Criteria 2, 4,
and 61 of 10 CFR 50, Appendix A.

* The lifting capacity of each crane or hoist is designed to at least the maximum actual
or anticipated weight of equipment and handling devices in a given area serviced. 
The hoists, cranes, or other lifting devices comply with the requirements of
NRC Bulletin 96-02, NUREG-0554, ANSI N14.6, ANSI B30.9, ANSI B30.10 and
NUREG-0612 Subsection 5.1.1(4) or 5.1.1(5).  Cranes and hoists are also designed to
criteria and guidelines of NUREG-0612 Subsection 5.1.1(7), ANSI B30.2 and CMAA-
70 specifications for electrical overhead traveling cranes, including ANSI B30.11, and
ANSI B30.16 as applicable.

However, GE has not described how the design of each component in the light and
overhead heavy load handling systems (including upper drywell servicing equipment, lower
drywell servicing equipment and main steam tunnel servicing equipment) has met the
above cited GDCs, and how industry codes and standards are applied to specific
components.  Describe how the design has met the above cited GDCs, and how industry
codes and standards are applied to specific components.
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9.1-39 Chang Li Address compliance with
GDC 2, GDC 61, and
GDC 62 for the new fuel
storage

The staff verified compliance with General Design Criteria 2, 61 and 62.  DCD Tier 2,
Rev 3, Section 9.1.1 does not have a statement to indicate that the new fuel storage meets
the requirements of GDC 2.  Further, the DCD Tier 2 does not have a statement to indicate
that the new fuel storage conforms to the industry standards of ANS 57.1 and ANS 57.3,
and therefore, meets the requirements of GDC 61 and GDC 62.   Revise DCD to address
compliance with the Criteria 2, 61, and 62. 

9.1-40 Chang Li Revise COL Holder Items
to COL Applicant Items

DCD Tier 2, Rev 3, Section 9.1.6. identified the following COL Holder Items relating to
Section 9.1.1 of the DCD Tier 2.

“The COL Holder shall provide the dynamic and impact analyses of the fuel storage racks.  
The COL Holder shall confirm that the fuel storage racks are designed to provide sufficient
natural convection coolant flow through the rack and fuel to remove decay heat without
reaching excessive water temperatures.  The COL Holder shall provide the criticality
analysis as required by “Criticality Control” of the Section 9.1.1.1 of the DCD Tier 2.”  

The staff found that the above three COL Holder Items are analysis and design issues that
have to be reviewed by the NRC staff prior to issuing the combined license.  The
information for COL Holder items will be available for review only after the license is
issued.  This is not acceptable because the staff will not be able to conclude whether the
design and analysis of the new fuel storage for the COL applicant satisfy the regulatory
requirements at the time when the license is issued.  The staff has determined that the
above three COL Holder items should be revised to COL applicant items.

9.1-41 Hernandez J Discuss how safety-related
level instrumentation
accuracy is effected during
boiling conditions.

DCD Tier 2, Rev. 3, Section 9.1.3.3 states that safety-related level instrumentation is
provided in the spent fuel pool and the isolation condenser/passive containment cooling
system (IC/PCC) pools to detect a low water level that would indicate a loss of decay heat
removal ability in accordance with GDC 63.  Discuss how these instrumentations' accuracy
is effected during boiling conditions in the associated pools.
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9.1-42 Hernandez J Clarify if FAPCS is RTNSS
and describe the RTNSS
treatment.

There are inconsistencies in DCD Tier 2, Rev 3, section 9.3.1 as to the classification of the
make up portion of the fuel and auxiliary poll cooling system (FAPCS).  DCD Tier 2, Rev 3,
section 9.3.1 states that this portion of the system is safety related but Chapter 19 states
that it is RTNSS.  If it is RTNSS, update DCD Tier 2, Rev 3, section 9.3.1.  In addition,
explicitly describe the RTNSS treatment of FAPCS in DCD Tier 2, Rev 3, section 9.3.1. 
Based of previous RAIs, the applicant has explicitly described RTNSS treatment of cooling
water systems (i.e. plant service water) in section 9.2 of Rev 3 of the DCD.  

9.3-40 Shum D Address that failure of the
ABS system as a result of a
pipe break or malfunction of
the system would not
adversely affect
safety-related systems or
components. 

Provide discussion regarding:
a.  whether or not the auxiliary boiler system (ABS) would interface directly with any
nuclear process systems, 
b.  where the auxiliary boiler is located, 
c.  whether the ABS lines would pass through areas where safety-related equipment is
located. 

Address that failure of the ABS system as a result of a pipe break or malfunction of the
system would not adversely affect safety-related systems or components. 

9.5-58 Pal A Clarify that each
emergency lighting unit is
capable of supplying sealed
beam lamps for 8-hours
without the charger. 

DCD Tier 2, Rev 3, Section 9.5.3.3.3.2, states that each emergency lighting unit is capable
of supplying sealed beam lamps for 8-hours without the charger.  However, there are two-
hour rated units and 90-minute rated units in different applications. Please clarify the
discrepancy.  Clarify that each emergency lighting unit is capable of supplying sealed
beam lamps for 8-hours without the charger. 

9.5-59 Pal A Clarify where the two-hour
rated units will be used.

DCD Tier 2, Rev 3, Section 9.5.3.3.3.2, states that “Two-hour rated units as a minimum
are used in other areas of the plant.”  It is unclear where the two-hour rated units will be
used.  Please clarify where the two-hour rated units will be used.

9.5-60 Pal A Provide justification for not
using emergency lighting
supplied by 72-hour
Class 1E UPS system in
remote shutdown areas.

Provide justification for not using emergency lighting supplied by 72-hour Class 1E
uninterruptible power supply (UPS) system in remote shutdown areas.

9.5-61 Pal A Discuss isolation devices to
be used between Class 1E
power supply and Non-
Class 1E circuits.

Main control room emergency lighting is supplied from Class 1E UPS.  The lighting fixture,
switches, and associated cables are non-Class 1E.  Discuss isolation devices to be used
between Class 1E power supply and Non-Class 1E circuits.
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9.5-62 Pal A Discuss the separation
requirement between four
divisions of UPS supplies
and cables outside MCR. 

In DCD Tier 2, Rev 3, Section 9.5.3.3.3.1, it is stated that main control Room (MCR)
emergency lighting is supplied from four divisions of 72-hour Class 1E UPS.  Discuss the
separation requirement between four divisions of UPS supplies and cables outside MCR

9.5-63 Pal A Clarify that MCR
emergency lighting system
is safety-related and
classified as Class 1E. 

In DCD Tier 2, Rev 3, Section 9.5.3.4, it is stated that the MCR emergency lighting system
is safety-related and classified as Class 1E.  Also, in Section 9.5.3.1, it is stated that MCR
emergency lighting system is Class1E.  However, in Section 9.5.3.3.3.1, it is stated that
both the standby and emergency lighting fixtures, switches and associated cables used in
the main control room are non-Class 1E.  Please clarify the discrepancy.  Clarify that MCR
emergency lighting system is safety-related and classified as Class 1E.

9.5-64 Pal A Provide a design
description of panel lighting
in the MCR. 

In DCD Tier 2, Rev 3, Section 9.5.3, there is design description regarding panel lighting in
the MCR at the safety panels.  Provide a design description of panel lighting in the MCR or
if not providing, provide a technical basis as to the reason for not providing. 
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11.5-37 Dehmel JC In DCD Tier 2, Rev 3,
Sections 11.5.2.1 and
11.5.2.2, one of the design
criteria has been eliminated
from the list. 

In DCD Tier 2, Rev 3, Sections 11.5.2.1 and 11.5.2.2, one of the design criteria has been
eliminated from the list.  The deleted criterion, as a functional requirement of the PRMS,
states that the instrumentation registers full-scale output if radiation detected exceed full
scale.  The staff does not agree with the deletion of this criterion in both subsections of the
DCD.  Accordingly, update these sections of the DCD. 

11.5-38 Dehmel JC In DCD Tier 2, Rev 3,
Section 11.5.3.2.3, the
discussion about the
display ranges of the
Offgas Post-Treatment
RMS is internally
inconsistent.

In DCD Tier 2, Rev 3, Section 11.5.3.2.3, the discussion about the display ranges of the
Offgas Post-Treatment RMS is inconsistent.  The low end of the stated range should be
reviewed and confirm whether the instrumentation can detect the stated levels of
radioactivity.  Accordingly, update this section of the DCD.

11.5-39 Dehmel JC In DCD Tier 2, Rev 3,
Section 11.5.8,  combine
the citations of ANSI
N13.10-1974 and
ANS/IEEE N42-18-1990
and refer to its current
reaffirmation status as
ANSI N42-18-2004. 

In DCD Tier 2, Rev 3, Section 11.5.8, the citations of ANSI N13.10-1974 and ANS/IEEE
N42-18-1990 should be combined as one and be referred to its current reaffirmation status
as ANSI N42-18-2004.  Accordingly, update the stated reference in the DCD.

11.5-40 Dehmel JC In DCD Tier 2, Rev 3,
Table 11.5-2, the stated
operational response range
for the Offgas
Pre-Treatment RMS is
improperly characterized for
Cs-137. 

In DCD Tier 2, Rev 3, Table 11.5-2, the stated operational response range for the Offgas
Pre-Treatment RMS is improperly characterized for Cs-137.  Accordingly, update the entry
in this DCD table.
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11.5-41 Dehmel JC DCD Tier 2, Rev 3,
Table 11.5-5, footnotes 3
and 4 commit the COL
applicant to specific
requirements.  Include
these COL items in DCD
Section 11.5.7.

In DCD Tier 2, Revision 3, Table 11.5-5, footnotes 3 and 4 commit the COL applicant to
specific requirements.  However, these requirements are not identified in DCD Rev. 3,
Section 11.5.7, “COL Information.”  Accordingly, update that section of the DCD to include
these items.

11.5-42 Dehmel JC In DCD Tier 2, Rev 3,
Table 11.5-8, the third
footnote lists a non-existent
radionuclide.

In Revision 3 of the DCD Tier 2, Table 11.5-8, the third footnote lists a non-existent
radionuclide.  Accordingly, update the footnote in this DCD table. 

11.5-43 Dehmel JC In DCD Tier 2, rev 3,
Figure 11.5-1, a place
holder for footnote (No. 3)
is identified for FB Building
Exhaust, but the legend for
the footnote is not included.

In Revision 3 of the DCD Tier 2, Figure 11.5-1, a place holder for footnote (No. 3) is
identified for FB Building Exhaust, but the legend for the footnote is not included in the
figure.  Accordingly, provide the missing legend in that DCD figure.

11.5-44 Dehmel JC DCD Tier 2, Section 11.5.7
(COL Information) should
commit the COL applicant
to conform with the QA
guidance specified in
Regulatory Guides 1.21,
1.33, and 4.15. 

A COL applicant referencing the ESBWR certified design should describe the quality
assurance (QA) program for design, fabrication, procurement, and installation of PRMS
subsystems and components in the facility in accordance with its overall QA program. 
However, DCD Rev. 3, Section 11.5.7 does not commit the COL applicant to conform with
the QA guidance specified in Regulatory Guides 1.21, 1.33, and 4.15.  Accordingly, update
that section of the DCD to include this COL information item.
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11.5-45 Dehmel JC DCD Tier 2, Section 11.5.7
should commit the COL
applicant to establish
operational set-points of
radiation monitoring
systems for CB and TSC air
intake HVAC RMS.

DCD Tier 2, Rev. 3, Sections 11.5.3.1.3 and 11.5.3.2.13 describe the design of the PRMS
subsystems use to monitor the air intakes of the control building (CB) and technical
support center (TSC), respectively, as being compliant with GDC 19 of Appendix A to
10 CFR Part 50.  Each RMS subsystem includes provisions to initiate the isolation of the
outside air intake and exhaust dampers and startup of the emergency air filtration system
when doses to control room operators and occupants of the technical support center are
expected to exceed 0.05 Sv (5 rem) during a postulated accident.  However, DCD Tier 2,
Rev. 3, Section 11.5.7 does not commit the COL applicant to establish operational
set-points of the associated radiation monitoring systems for CB air intake HVAC RMS and
TSC HVAC air intake RMS.  Accordingly, update this section of the DCD to include this
COL information item.

11.5-46 Dehmel JC DCD Tier 2, Rev. 3,
Section 11.5.7 should
commit the COL applicant
to establish operational
procedures for the
associated post-accident
radiation monitoring
systems. 

DCD Tier 2, Rev. 3, Sections 11.5.1, 11.5.4, and 11.5.5 describe operational requirements
of the post-accident sampling system and operational range of each process radiation
monitoring system (PRMS) to ensure that they are consistent with the requirements of
10 CFR Parts 50.34(f)(2)(viii), 50.34(f)(2)(xvii), 50.34(f)(2)(xxvii), and 50.34(f)(2)(xxviii),
and guidance of Regulatory Guide 1.97 and NUREG-0737 TMI-related Item II.F.1
(Attachments 1 and 2).  However, DCD Rev. 3, Section 11.5.7 does not commit the COL
applicant to establish operational procedures for the associated radiation monitoring
systems.  Accordingly, update this section of the DCD to add this COL information item.

11.5-47 Dehmel JC DCD Tier 2, Rev. 3
contains COL holder items
related to operational
programs.  These should
be identified as COL
Applicant items.

In DCD Rev. 3, Chapter 11, GE identified COL holder items encompassing Operational
Program including: Offsite Dose Calculation Manual (ODCM), Process Control Program
(PCP), Radiological Environmental Monitoring Program (REMP), radiological effluent
technical specifications (RETS), and standard radiological effluent controls (SREC).  In
accordance with SECY-05-0197, "Review of Operational Programs in a Combined License
Application and Generic Emergency Planning Inspections, Tests, Analyses, and
Acceptance Criteria," dated October 28, 2005, COL applicants should fully describe these
operational programs in their COL application and should propose implementation
milestones (license conditions) for staff review.  Accordingly, revise the DCD to include
COL applicant items rather than COL holder items for these operations programs.
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13.3-7 Johnson D 
Barss D

Relocate information
concerning backup power
supply for security related
non-portable
communication equipment
to DCD Section 13.6.

The applicant has inappropriately included information in DCD Tier 2, Rev 3,
Section 13.3.3.2 concerning backup power supply for non-portable communication
equipment associated with requirements in 10 CFR 73.55(e) and (f).  This information
would more appropriately be addressed in Section 13.6.  The DCD should be revised
accordingly.

13.3-8 Johnson D 
Barss D

Address the structural
characteristics of the TSC
regarding capability to
withstand winds and floods
with a 100-year-recurrence
frequency.

Guidance for the technical support center (TSC) structure from NUREG-0696, Section 2.5,
calls for the TSC complex to be able to withstand the most adverse conditions reasonably
expected during the design life of the plant including adequate capabilities for
earthquakes, high winds (other than tornadoes), and floods.  Winds and floods with a
100-year-recurrence frequency are acceptable as a design basis.  The applicant states
that the TSC for the ESBWR is housed in the Electrical Building (EB) at grade elevation
and is shown on DCD Tier 2, Revision 3, Figure 1.2-26.  The EB is constructed of
reinforced concrete and is classified as nonsafety-related and Seismic Category NS.  The
applicant has not addressed the structural characteristics of the EB with regard to winds
and floods with a 100-year-recurrence frequency.   

14.3-150 Johnson D
Barss D

Provide ITAAC for those
design features, facilities,
functions, and equipment
necessary for emergency
planning for which the
applicant is seeking design
certification.

Requirements in 10 CFR 52.47(a)(1)(vi) [proposed 10 CFR 52.47(b)(1)], call for the design
certification application to contain the proposed inspections, tests, analyses, and
acceptance criteria (ITAAC) that are necessary and sufficient to provide reasonable
assurance that, if the inspections, tests, and analyses are performed and the acceptance
criteria met, a plant that incorporates the design certification is built and will operate in
accordance with the design certification.  Provide ITAAC for those design features,
facilities, functions, and equipment necessary for emergency planning for which the
applicant is seeking design certification.
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14.3-151 Shum D Revise DCD Tier 1,
Revision 3, Section 2.0, “
Design Descriptions and
ITAAC,” to include DG
auxiliaries

Revise DCD Tier 1, Revision 3, Section 2.0, “ Design Descriptions and ITAAC,” to include
the following:

• Diesel generator fuel oil storage and transfer system.
• Diesel generator jacket cooling water system 
• Diesel generator starting air system
• Diesel generator lubrication system 
• Diesel generator combustion air intake and exhaust system
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15.0-26 Thomas G Infrequent Event category
description

In DCD Tier 2, Rev 3, Section 15.0.1.2 (3), “ An infrequent event is defined as a DBE
(with or without assuming a single active component failure or single operator error) with
probability of occurrence of < 1/100 per year, and a radiological consequence less than an
accident.”

According to regulations, there are only two event categories: anticipated operational
occurrences (AOOs) and Accidents. The staff believes that the infrequent event (IE)
category is a subset of the accident category, and hence the radiological consequence is
less than of a design basis accident. Hence revise the following from “ -----radiological
consequence less than an accident” to   “  —radiological consequence less than a design
basis accident .”

15.0-27 Thomas G Infrequent Events analyses GE transient analyses used evaluation model, TRACG, NEDC-33083P-A, “TRACG
Application for ESBWR” to analyze most of the AOOs and IEs IN Chapter 15.  In reference
documents, demonstration of calculations for ESBWR AOOs are presented.  However,
there is no discussion of Infrequent Events analyses in this LTR.  Is there a plan by GE to
submit additional information to qualify TRACG for analyzing the Infrequent Events?

15.3-26 Lois L DCD Tier 2 Table 15.3-1 Since only the limiting events will be analyzed during the COL licensing phase, analyses of
all Infrequent Events are required for design certification. DCD Tier 2 Table 15.3-1 needs
to be revised to show the results of all the Infrequent events.  Events described in
Sections 15.3.7 to 12 and 15.3.14 needs to be analyzed.

15.3-27 Lois L Analyses in the DCD 15.3 In DCD Tier 2, Rev 3, Section 15.2.6, GE states, “For the core loading in figure 4.3-1, the
resulting initial core MCPR operating limit is 1.30.”  The staff is unclear as to whether this
is OLMCPR or SLMCPR.  Please provide the basis for the value (1.30).

15.3-28 Thomas G Minimum Critical Power
Ratio

Add “ Minimum Critical Power Ratio” to the following DCD Figures:
Figure 15.3-1g, 15.3.2g, 15.3.3g, 15.3.4g, 15.3.5g, 15.3.8g and 15.3.9g



-28-

RAI
Number

Reviewer Question Summary Full Text

15.3-29 Thomas G Pressure Regulator Failure-
Opening of All Turbine
Control and Bypass Valves

In DCD Tier 2, Rev 3, Section 15.3.3.1, Pressure Regulator Failure-Opening of All Turbine
Control and Bypass Valves, it is stated that “-----the event is considered as a limiting fault.”
The staff does not agree with this characterization of the event.  This event is an
Infrequent category event as referred in other parts of the DCD and should be
characterized as an Infrequent Event not as limiting fault.  Revision of the DCD is required.

15.3-30 Lois L Control Rod Withdrawal
Error During Start-up

For the Control Rod Withdrawal Error During Start-up event the description of the method
in the DCD 15.3.8.3.1 does not state whether the adiabatic heating assumption is
conservative as far as reactivity is concerned.  If the heat is restricted in the fuel, it will
exaggerate the Doppler feedback and eliminate the density feedback.  In reality, both
feedbacks will be present.  Explain why the adiabatic assumption produces conservative
results?

15.3-31 Lois L Calc of the event frequency
(Section 15A.3.8) 

The calculation of the event frequency (Section 15A.3.8) assumes 0.0 /pry frequency for
the following: incorrect set point or spring adjustment; spring relaxation; and operator error. 
Is the operator error referring to an error in setting or adjusting the valve spring or some
other operator error?  Please justify the above values in light of operating experience
associated with SRVs of a similar design to ESBWR.

15.3-32 Lois L Confirmation of applicability
of assumptions listed in
Subsection 15.2.0 

DCD Tier 2, Rev 3, Section 15.2.0 lists several “COL applicant assumptions” that are
applied in the TRACG calculations.  A COL information item was provided in DCD
Section 15.2.7 for the COL applicant to confirm the applicability of these assumptions. 
Since the assumptions are also applied to DCD sections 15.3 and 15.5.5, similar COL
information items should be added to DCD sections 15.3.17 and 15.5.8 for completeness.

15.3-33 Lois L Control Rod Withdrawal
Error During Power
Operation

Control Rod Withdrawal Error During Power Operation, DCD 15.3.9.4 states: “An
evaluation of the barrier performance is not made for this event, because there is no
postulated set of circumstances for which this event could occur.”  

The current version of the SRP requires that RWE be analyzed as an AOO.  The additional
system in the ESBWR is supposed to prevent RWE but the estimated frequency is
considerably smaller than 1.0E-02, it is finite and accounts for ATLM failure.  Other
transients, an example being 15.3.6 with an estimated frequency in the same order of
magnitude as this one were analyzed, and therefore the staff believes that the RWE
transient should be analyzed.  Provide your analysis of this event.
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20.0-9 Scarbrough T COL items for GLs and BLs
should be applicant items
rather than holder items.

DCD Tier 2, Rev 3, Appendix 1C indicates that the COL Holder or COL applicant/holder
will address certain Generic Issues discussed in NRC Bulletins (BL) and Generic Letters
(GLs), specifically BL 80-08, BL 81-01, GL 80-113, GL 81-07, GL 89-04, GL 89-13 S1,
GL 90-09, and GL 96-05.  GE should revise the DCD to specify that the COL Applicant will
confirm that these Generic Issues are addressed.

20.0-10 Scarbrough T BL 85-03 and its
supplement, GL 89-10 and
its supplements, GL 91-15,
and GL 95-07 should be
COL applicant items rather
than “not applicable.” 
Verify other BLs and GLs.

DCD Tier 2, Rev 3, Appendix 1C indicates that certain Generic Issues are not applicable
because they are administrative, maintenance, or procurement communications.  These
include BL 85-03 and its supplement, GL 89-10 and its supplements, GL 91-15, and
GL 95-07.  GE should revise the DCD to specify that the COL Applicant will confirm that
these Generic Issues are addressed.  GE should also review other GL and BL responses
in the DCD, and indicate those that need to be addressed by the COL Applicant rather
than being identified as not applicable.

20.0-11 Scarbrough T Discuss the basis for the
statement in Table 1C-1
that GL 87-06 is not
applicable to the ESBWR.

DCD, Tier 2, Revision 3, Table 1C-1 indicates that GL 87-06, “Periodic Verification of Leak
Tight Integrity of Pressure Isolation Valves,” is not applicable to the ESBWR and
references Section B3.4.6 of NUREG-1434 for justification that the ESBWR does not need
nor have pressure isolation valves (PIVs).  Section B3.4.6 of NUREG-1434, “Standard
Technical Specifications - General Electric Plants, BWR/6,” describes PIVs in BWR/6
nuclear power plants.  Discuss the basis for the statement in Table 1C-1 that GL 87-06 is
not applicable to the ESBWR
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20.0-12 Pulsipher J Re-address TMI Action
Plan Item III.D.1.1. 

TMI Action Plan Item III.D.1.1 

In DCD Tier 2, Revision 3, Table 1A-1, “TMI Action Plan Items,” item III.D.1.1 concerns
leakage control and detection in the design of systems outside containment that contain
(or might contain) accident source term radioactive materials following an accident.  The
applicant’s approach to addressing this item is fundamentally wrong.

The table cites two means for satisfying the requirements of 10 CFR 50.34(f)(2)(xxvi) and
this item: 1) Appendix J testing; 2) Leak Detection and Isolation System (LD&IS).

1) Appendix J.

Containment leakage rate testing, required by Appendix J to 10 CFR Part 50, has little
to do with this item.  This item does not address leakage out of the containment; it has
to do with radioactive material which has already been allowed to leave the
containment and is now in pipes which are outside of the containment (such as parts
of the residual heat removal system) which could potentially leak.  Although
containment isolation valves (CIVs) could perhaps be closed to terminate such leaks,
the idea is to assure that the pipes and components outside containment are not
leaking.  To quote from 10 CFR 50.34(f)(2)(xxvi):

The goal is to minimize potential exposures to workers and public, and to provide
reasonable assurance that excessive leakage will not prevent the use of systems
needed in an emergency. 

Closing CIVs would often prevent the use of systems needed in an emergency.

NUREG-0737, “Clarification of TMI Action Plan Requirements,” may be confusing.  It calls
for “...periodic integrated leak tests...” of piping systems outside containment, at refueling
outage frequency.  These should not be confused with the containment integrated leakage
rate tests of Appendix J, which are done at intervals of 4 years or more.

In summary, the Appendix J testing program has little bearing on this item and does not
satisfy the requirements of 10 CFR 50.34(f)(2)(xxvi).
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20-0-12
(cont.)

2) LD&IS.

In a similar fashion, the Leak Detection and Isolation System has limited bearing on
this item.  The LD&IS functions to detect and isolate leakage from the reactor coolant
pressure boundary.  To quote from DCD Tier 2, Revision 3, section 7.3.3:

The system is designed to automatically initiate the isolation of certain designated
process lines that penetrate the containment to prevent release of radiological leakage
from the reactor coolant pressure boundary.  The initiation of the isolation functions
results in the closure of the appropriate containment isolation valves.

Again, closing CIVs is not the point of item III.D.1.1.  The point is to monitor and test
system boundaries outside of containment to reduce or eliminate leakage from the
systems.

Please re-address item III.D.1.1 in light of this discussion, with no reliance on Appendix J
testing or the LD&IS.
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20.0-13 Thomas G Include a reference in Table
1.11-1, New Generic Issue
105, to the intersystem
loss-of-coolant accident
evaluation in the DCD,
Appendix 3K, “Resolution of
Intersystem Loss-of-
Coolant Accident.”   

New Generic Issue 105

Concerning New Generic Issue 105, “interfacing Systems LOCA at LWRs,” please include
a reference in the DCD, Tier 2, Table 1.11-1, Issue 105, to the intersystem loss-of-coolant
accident evaluation in the DCD, Appendix 3K, “Resolution of Intersystem Loss-of-Coolant
Accident.”   
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20.0-14 Wagage H Addressing Bulletins 93-02,
93-02 Supplement 1, 95-02,
96-03, and Generic Letter
98-04 is inconsistent with
RTNSS identification.

ESBWR relies on the passive containment cooling system (PCCS) for providing water to
the gravity driven cooling system (GDCS) for core cooling and for providing containment
heat removal for 72 hours after a loss of coolant accident.  Beyond 72 hours, in addition to
relying on the PCCS, the ESBWR relies also on the fuel and auxiliary pools cooling system
(FAPCS):  DCD Tier 2, Revision 3, Table 19A-2 identifies that FAPCS operating in
suppression pool cooling and low pressure coolant injection modes is a Regulatory
Treatment of Non-Safety Systems function (RTNSS).

However, DCD, Tier 2, Revision 3, Table 1C-1 states that NRC Bulleting 95-02,
“Unexpected Clogging of a Residual Heat Removal (RHR) Pump Strainer While Operating
in Suppression Pool Cooling Mode,” is not applicable to ESBWR because it does not have
a safety-related suppression pool cooling system.  The same table states that the following
NRC Bulletins and Generic Letter do not apply to ESBWR because it provides emergency
core cooling by GDCS and that the GDCS pools do not have the debris transport
mechanisms that the suppression pool is subject to:

• Bulletin 93-02, “Debris Plugging of Emergency Core Cooling Suction Strainers”
• Bulletin 93-02 Supplement 1, “Debris Plugging of Emergency Core Cooling Suction

Strainers”
• Bulletin 96-03, “Potential Plugging of Emergency Core Cooling Suction Strainers by

Debris in Boiling-Water Reactors”
• Generic Letter 98-04, “Potential for Degradation of the Emergency Core Cooling

System and the Containment Spray System After a Loss-of-Coolant Accident Because
of Construction and Protective Coating Deficiencies and Foreign Material in
Containment.”

Please explain why debris plugging issues described in the above bulletins and generic
letter should not be applied to the debris plugging of the suppression pool suction strainer
for operation of the FAPCS 72 hours after a loss-of-coolant accident.
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20.0-15 Thomas G
Scarbrough T

Revise the Table 1A-1, TMI
Item II.K.3.16, to be
consistent with GE
response to RAI 5.2-20
SO1, MFN 06-178
Supplement 1.

In DCD Tier 2, Rev 3, Table 1A-1, TMI Item II.K.3.16, GE stated that: “ The ESBWR also
uses direct acting [safety relief valves] (SRVs).”

In the response to RAI 5.2-20 SO1, MFN 06-178 Supplement 1, submitted in GE letter
dated May 3, 2007, GE changed the position.  In this response GE stated that: “The pilot
operated SRV configuration in some previously licensed BWRs that has proven to be less
reliable than comparable plants with direct acting SRVs uses a configuration with steam
pressure over the main disk isolating the valve outlet and a depressurize-to-open actuation
method.  These earlier domestic BWR pilot operated SRVs are mostly of a single
manufacturer and product design series.  Direct extension of the experience with this SRV
design to currently offered design types, makes, and models of pilot operated SRVs is not
appropriate.  Lessons learned from the experience history with this SRV design are
considered in the selection of overpressure protection valves for the ESBWR. ” 

It seems that GE plans to use pilot operated in the ESBWR design.  The statement in
Table 1A is in conflict with the RAI response.  Please revise the table so that there is
consistency.



-35-

RAI
Number

Reviewer Question Summary Full Text

21.6-103 Wagage H Address confirmatory items
from TRACG review related
to containment.

Section 4.0 of the staff safety evaluation on NEDC-33083P, “TRACG Application for
ESBWR,” gives several items that the staff identified as needing confirmation at the design
certification stage.  Please identify where in the DCD or in a supplement to NEDC-33083P
the following items are addressed:

Item 10. The assumption of the loss of feedwater flow used by GENE is not
conservative.  Therefore the existing GENE MSLB model and the current
analysis approach underestimates the maximum containment pressure and
temperature.  At the design certification phase, this should be resolved.

Item 13. During the staff’s earlier review of the SBWR, work that GENE relies on for the
ESBWR, the staff noted that GENE had not evaluated more traditional integral
containment tests such as the Marviken tests, the Carolinas Virginia Tube
Reactor test 3 without sprays, and the Battelle- Frankfurt Model Containment
tests C-13 and C-15, for MSLBs.  The staff also requested that GENE provide a
plan and schedule to assess the ability of TRACG to model containment
performance against additional separate effects tests.  Separate effects tests
that should be considered include the Wisconsin Flat Plate condensation tests.
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