
 

September 25, 2008 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE Hitachi Nuclear Energy  
3901 Castle Hayne Road MC A-50 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 258 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION   
 
Dear Mr. Brown: 
 
By letter dated August 24, 2005, GE Hitachi Nuclear Energy 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 U.S. 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. 
 
If you have any questions or comments concerning this matter, you may contact me at  
301-415-2375 or leslie.perkins@nrc.gov, or you may contact Eric Oesterle at 301-415-1365 or 
eric.oesterle@nrc.gov.   
 
      Sincerely, 
 
      /RA/ 
 
 
      Leslie Perkins, Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
      Office of New Reactors 
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Requests for Additional Information (RAIs) 
ESBWR Design Control Document (DCD), Revision 5 

 

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

3.2-6 S02 
 

 McNally R Submit a revision 
to DCD 
Table 3.2-1 to 
identify which 
components are 
classified as 
Quality Class S or 
Quality Class N 
and describe the 
special treatment 
requirements that 
apply to such 
SSCs. 

The response to RAI 3.2-6 S01 identified a new Quality Class S (Special) 
that applies to nonsafety-related Quality Class E that are either subject to 
special regulatory requirements or are significant contributors to plant 
safety.  The revised response to RAI 3.2-6 S01 submitted NEDO-33181 
Revision 5, “COL demonstration Project Quality Assurance Program.”  The 
RAI response and QA program description do not include the list of 
specific SSCs that are considered Quality Class S and do not define what 
supplemental requirements or special treatment considerations are 
applicable to these SSCs to ensure their reliability assumed in the PRA.  
Also, it is not clear from the response as to whether Seismic Category II 
SSCs are considered Quality Class S. 
 
Submit a revision to DCD Table 3.2-1 to identify which components are 
classified as Quality Class S or Quality Class N and describe the special 
treatment requirements that apply to such SSCs.  For example, define 
what supplemental design, inspection and installation requirements over 
and above commercial codes and standards are applicable to risk-
significant SSCs defined by the RTNSS process that are defined as 
Quality Class S.  If the selection of SSCs that are defined as Quality Class 
S and their supplemental requirements depend on the final PRA and the 
final deterministic selection process, then advise when the scope of 
Quality Class S SSCs and their supplemental requirements will be final 
and complete. 

Enclosure
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3.8-9 S05  Chakrabarti S Need to 
demonstrate the 
applicability of the 
referenced GEH 
study to the 
ESBWR plant 
design for the use 
of the SRSS 
method to combine 
dynamic loads. 

The response transmitted in GEH letter MFN 06-298, Supplement 6, dated 
August 21, 2008, addressed many of the items raised previously by this 
RAI.  In order to demonstrate that the SRSS method can be used to 
combine dynamic loads other than SSE and LOCA, the RAI response 
referenced GEH report SMA 12109.01-R001, "Study to Demonstrate the 
Generic Applicability of SRSS Combination of Dynamic Responses for 
Mark III Nuclear Steam Supply System and Balance-of-Plant Piping and 
Equipment Components," November 1981, and showed how the 
acceptance criteria in NUREG-0484, Rev. 1 were satisfied.  The 
referenced GEH report provided results that demonstrate the acceptability 
of using the SRSS method for representative BWR Mark III plant designs, 
not for the ESBWR plant.  Therefore, GEH is requested to demonstrate 
that structure and component responses (time histories) due to dynamic 
loadings (SRV, LOCA, and SSE) from the BWR Mark III plants used in the 
study are comparable to the corresponding responses from the ESBWR 
plant design.  This could be demonstrated by comparing the actual time 
history of responses from both designs for representative structure and 
component responses, which will show the important characteristics for 
comparison of each motion (e.g., frequency, duration, and relative 
magnitude of peaks within the given motion). 

14.2-70 S01 Talbot F 
Li H 

Describe the SSLC 
major functions 
that will be tested 

The staff determined that, regardless of I&C hardware/software that will be 
used, the DC applicant should describe the safety system logic control 
(SSLC) major functions that will be tested in DCD Tier 2 
Section 14.2.8.1.6. 
 
In accordance with RG 1.68 and SRP 14.2, the DC applicant should 
include testing of the channel response time or sensor calibration and 
testing for the (SSLC) system channels and sensors in the SSLC 
preoperational test description. 

14.2-73 S01 Talbot F 
Li H 

Describe the major 
function of the 
LD&IS controls, 
interlocks, and 
bypasses 

In DCD Tier 2, Section 14.2.8.1.8, the DC applicant should describe the 
major functions of the leak detection and isolation system (LD&IS) and 
reactor protect system (RPS) controls, interlocks and bypasses that are 
verified in the LD&IS and RPS ITAAC.  This includes the major LD&IS and 
RPS control, interlock and bypass functions described in Tier 1 
Tables 2.2.7-3, 2.2.7-4, 2.2.12-4, and 2.2.12-5.   
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14.3-436 Bongarra J Restriction of 
Scope of HFE to 
safety-related 
items 

DCD, Rev. 5, Tier 1, Section 3.3 states that “The ITAAC for the Human 
Factors Engineering process address the ESBWR safety-related systems 
described in Table 2.2.10-1 and their associated safety-related functions.” 
Table 2.2.10-1 is titled “Systems and Functions Comprising the Q-DCIS.”  
Each of the HFE element ITAAC items in Table 3.3-1 has had a similar 
statement added in Rev. 5 of Tier 1 that was not in Rev. 4.  This apparent 
limitation of the HFE ITAAC to safety-related items from Table 2.2.10-1 is 
not appropriate and does not agree with the scope of HFE defined in the 
DCD Tier 2, Chapter 18, in the Tier 2* HFE implementation plans, and in 
regulatory guidance (SRP Chap. 18 & NUREG-0711). Revise DCD Tier 1, 
Rev. 5 to remove the limitation or apparent limitation to only safety-related 
items.   
 

14.3-437 Hilsmeier T Provide ITAAC for 
D-RAP 

The staff request that GEH consider replacing the existing DRAP ITAAC in 
Tier 1, Section 3.6 with the following design commitment and ITAAC for 
the design reliability assurance program 
(D-RAP): 
 
Design Commitment:  The D-RAP provides reasonable assurance that the 
ESBWR plant is designed and constructed in a manner that is consistent 
with the key assumptions (including reliability and availability assumptions 
in PRA, when applicable) and risk insights for the risk-significant SSCs in 
D-RAP. 
 
Inspections, Tests, Analyses:  An inspection will be performed to verify 
that a report exists, which includes the information described under 
Acceptance Criteria. 
 
Acceptance Criteria:  A report exists that includes the following:  
 
• Identification of site-specific risk-significant SSCs and the 

evaluation methodology, and  
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Description of the aspects of reliability assurance activities that were 
accomplished prior to initial fuel load (i.e., procurement, fabrication, 
construction, or preoperational testing phases) for the risk-significant 
SSCs, which provide reasonable assurance that the ESBWR plant is 
designed and constructed in a manner that is consistent with the key 
assumptions (including reliability and availability assumptions in PRA, 
when applicable) and risk insights for the risk significant SSCs. 
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Requests for Additional Information (RAIs) 
NEDO-33411, 'Risk Significance of Structures, Systems, and  
Components for the Design Phase of the ESBWR,' Revision 0 

 

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

17.4-20 S1 
 

Hilsmeier T SSCs that are not 
modeled in the 
PRA should be 
considered for 
inclusion in D-RAP

GEH’s response to NRC RAI 17.4-20 states "Accordingly, that the D-RAP 
only considers components that are modeled in the PRA. Components 
that are not modeled in the PRA are outside the scope of D-RAP because 
there is no PRA-modeled reliability that can be 'maintained'."  In 
accordance with SECY 95-132, Item E, systems and structures, in addition 
to components, (i.e., SSCs) should be considered for D-RAP.  Also, in 
accordance with SECY 95-132, Item E, SSCs that are not modeled in the 
PRA should be considered for D-RAP.  Deterministic and other methods of 
analysis (e.g., RTNSS, seismic margins analysis, expert panel, operating 
experience) can be used to identify the risk-significant SSCs outside the 
scope of PRA.  The reliability of SSCs that are outside the PRA study 
could be monitored qualitatively through operational programs.  
 
The staff requests that GEH include risk-significant systems, structures, 
and components (SSCs) into all phases of D-RAP.  SSCs that are not 
modeled in the PRA should be considered/evaluated for inclusion in D-
RAP using deterministic and other methods of analysis including RTNSS 
and seismic margins analysis.  In addition, the ESBWR DCD, NEDO-
33411, and NEDO-33289 documents should be updated accordingly. 
 

17.4-23 S1 Hilsmeier T Include in D-RAP 
the SSCs identified 
as risk-significant 
under all RTNSS 
criteria 

In response to NRC RAI 17.4-23, GEH has not included in D-RAP those 
SSCs that meet RTNSS criteria A, B, or E and states in their response 
"…only components that are modeled in the PRA are candidates for 
Phase 1."  SSCs meeting RTNSS criteria A, B, or E should also be 
included in D-RAP for the following reasons: 
 
- Section 19A.8.2 of the ESBWR DCD, Revision 5, states "All RTNSS 

systems shall be in the scope of the Design Reliability Assurance 
Program, as directed by DCD Tier 2 Chapter 17, which will be 
incorporated into the Maintenance Rule program." 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

- In accordance with SECY 95-132, the residual uncertainties associated 
with passive safety system performance increase the importance of 
active systems in providing defense-in-depth functions to the passive 
systems.  RTNSS criteria A, B, and E are deterministic methods for 
identifying these non-safety related, risk-significant SSCs. 

 
The reliability of SSCs that are outside the PRA study could be monitored 
qualitatively through operational programs.  
 
The staff requests that GEH include in D-RAP the SSCs identified as 
risk-significant under all RTNSS criteria (i.e., SSCs meeting RTNSS 
criteria A, B, C, D, or E), or justify why they should not be included.  In 
addition, the ESBWR DCD, NEDO-33411, and NEDO-33289 documents 
should be updated accordingly. 
 

17.4-30 S1 Hilsmeier T Include in D-RAP 
the SSCs identified
as risk-significant 
under SMA  

GEH's response to NRC RAIs 17.4-20, 30, and 31 state that SSCs that 
are risk-significant based on the seismic margins analysis (SMA) are not in 
scope of D-RAP.  These risk-significant SSCs under SMA are credited as 
part of the safe shutdown paths evaluated under the SMA.  In addition to 
being capable of withstanding seismic events, these SSCs need to have 
high reliability and availability in order to perform their safe shutdown 
functions.  Therefore, these SSCs should be in scope of D-RAP.  The 
SMA is another tool used to identify risk-significant SSCs for D-RAP in 
accordance with SECY 95-132.  The reliability of SSCs that are outside 
the PRA study could be monitored qualitatively through operational 
programs.  
 
The staff requests that GEH include in D-RAP the SSCs identified as 
risk-significant under SMA, or justify why they should not be included.  In 
addition, the ESBWR DCD, NEDO-33411, and NEDO-33289 documents 
should be updated accordingly. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

17.4-31 S1 Hilsmeier T Include in D-RAP 
the SSCs identified 
as risk-significant 
under SMA 

GEH's response to NRC RAIs 17.4-20, 30, and 31 state that SSCs that 
are risk-significant based on the seismic margins analysis (SMA) are not in 
scope of D-RAP.  These risk-significant SSCs under SMA are credited as 
part of the safe shutdown paths evaluated under the SMA.  In addition to 
being capable of withstanding seismic events, these SSCs need to have 
high reliability and availability in order to perform their safe shutdown 
functions.  Therefore, these SSCs should be in scope of D-RAP.  The 
SMA is another tool used to identify risk-significant SSCs for D-RAP in 
accordance with SECY 95-132.  The reliability of SSCs that are outside 
the PRA study could be monitored qualitatively through operational 
programs.  
 
The staff requests that GEH include in D-RAP the SSCs identified as 
risk-significant under SMA, or justify why they should not be included.  In 
addition, the ESBWR DCD, NEDO-33411, and NEDO-33289 documents 
should be updated accordingly. 

17.4-40 S1 Hilsmeier T Clarify the correct 
RAW value for the 
LVDS 

GEH's response to NRC RAI 17.4-40 states "The updated system 
importance study in Revision 3 of NEDO-33201 Section 11 
(Tables 11.3-14 and 11.3-15) show that the LVDS (R12) has a RAW value 
of about 400."  Tables 11.3-14 and 11.3-15 of NEDO-33201, Revision 3 
show the RAW to be about 21. 
 
The staff requests that GEH clarify the correct RAW value for the LVDS 
(R12) system. 

17.4-44 S1 Hilsmeier T Include or provide 
a basis for not 
including Main 
Control Room and 
Remote Shutdown 
Panels in Table 6 
of NEDO-33411 

As discussed below, the staff requests that GEH include the main control 
room displays/controls in Table 6 of NEDO-33411, Revision 0.  Otherwise, 
GEH should provide a more appropriate basis for not including these 
SSCs in Table 6 of NEDO-33411 (this basis should also address the 
comments presented in this supplemental RAI including providing the FVs 
for the human error events).  Also, the staff requests that GEH provide the 
basis for considering remote shutdown panels as not risk-significant. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

NRC Staff has the following comments regarding GEH's response to NRC 
RAI 17.4-44: 
 

• GEH states in their response to NRC RAI 17.4-44 "Individual panel 
failures are not modeled explicitly.  However, it can be assumed that 
the failure rate of a display/control is insignificant compared to the 
bounding human error probabilities (HEP) used in the ESBWR 
design certification PRA.  That is, compared to HEP values on the 
order of 0.01 and 0.1, the failure probability of the MCR panel itself 
does not contribute significantly to risk."  This statement does not 
provide a sufficient basis for excluding MCR displays/controls from 
D-RAP.  It is assumed in the PRA that the MCR displays/controls 
have high reliability.  This assumption is only true if the 
displays/controls are subjected to appropriate reliability assurance 
activities.  Therefore, the assumption in the PRA that the MCR 
displays/controls have high reliability further emphasizes the need to 
include MCR displays/controls in D-RAP (the intent of D-RAP is to 
ensure the reliability assurance activities that were accomplished 
prior to initial fuel load for the risk-significant SSCs provide 
reasonable assurance that the ESBWR plant is designed and 
constructed in a manner that is consistent with the key assumptions 
and risk insights for the risk-significant SSCs).  Also, according to 
GEH's risk significance criteria in NEDO-33411, Revision 0, a low 
failure probability does not exclude an SSC from D-RAP, but rather 
the SSC's impact on CDF/LRF should the SSC fail (i.e., RAW and 
FV). 

 
• GEH included in their response to NRC RAI 17.4-44 the RAWs for 

various HEP basic events [i.e., XXX-XHE-FO-DEPRESS (internal 
event), XXX-XHE-FO-LPMAKEUP (internal event), B21-XHE-FO-
6OPEN (internal event), XXX-XHE-FO-LPMAKEUP (shutdown fire 
event), and U43-XHE-FO-LPCI (shutdown fire event)].  GEH showed 
that the RAWs associated with these basic events do not exceed the 
risk significance criteria in NEDO-33411, Revision 0.  GEH, however, 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

did not provide the FVs for these HEP basic events, which need to be 
considered in accordance with GEH's risk significance criteria.   

• GEH states in their response to NRC RAI 17.4-44 "The information 
required to recognize the need for low-pressure make-up (i.e., low 
reactor water level - this includes FPS in LPCI mode) will be available 
through multiple systems and be retrievable on both safety-related 
and nonsafety-related displays.  Therefore, multiple individual failures 
would have to occur (common cause failures between safety and 
nonsafety-related systems are not postulated) and the RAW 
threshold of 50 (used for common cause or multiple failures) is more 
appropriate."  GEH's evaluation is very simplistic and does not 
provide a sufficient basis for excluding MCR displays/controls from 
D-RAP because potential dependencies are not addressed 
(e.g., dependencies between multiple displays/controls, 
dependencies between failures of displays/controls and operator 
actions, and types of failure mode). 

 
• As stated in Supplemental NRC RAI 17.4-23, Section 19A.8.2 of the 

ESBWR DCD, Revision 5, states "All RTNSS systems shall be in the 
scope of the Design Reliability Assurance Program, as directed by 
DCD Tier 2 Chapter 17, which will be incorporated into the 
Maintenance Rule program."  Under NRC RAI 17.4-23, the staff is 
requesting that GEH include in D-RAP the SSCs identified as 
risk-significant under RTNSS.  As such, RTNSS criterion B (actions 
required beyond 72 hours) includes post-accident monitoring as a 
safety function required to be maintained in the long term.  Section 
19A.3.1.4 of the ESBWR DCD, Revision 5 states "Beyond the first 
72 hours of an accident, operator actions are necessary to support 
continued operation of core cooling, containment integrity, and 
control room habitability functions, as discussed above.  During this 
time, operators use information on the condition of the plant to 
support the functions needed for accident response.  Therefore, 
post-accident monitoring safety functions include safety-related 
displays in the control room, emergency lighting, and control room 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

cooling to remove heat generated by the monitoring equipment."  
This implies that the MCR displays/controls should be included in 
D-RAP. 

 
• GEH response to NRC RAI 17.4-44 did not provide the basis for 

considering remote shutdown panels as not risk-significant. 
17.4-46 S1 Hilsmeier T Provide basis for 

the PRA initial 
condition of SLCS, 
and provide basis 
for considering the 
SLCS electrical 
heaters as not risk-
significant 

NRC RAI 17.4-46 was written to address the issue of SLCS inoperability 
(or unavailability) prior to an initiating event due to low temperature.  
According to surveillance requirement (SR) 3.1.7.2, SLCS temperature is 
verified every 24 hours.  Given failure of primary heating system to 
maintain SLCS temperature at or above the minimum required 
temperature, the SLCS temperature could drop below the operability limit 
and not be detected until the next required 24 hour surveillance.  As such, 
SLCS could remain inoperable for up to 32 hours (i.e., 24 hours between 
surveillances and 8 hours for required action time).  Therefore, the 24 hour 
surveillance requirement in itself may not provide a sufficient basis for 
assuming the PRA initial condition that SLCS sodium pentaborate solution 
and associated accumulators, piping are within the required temperature 
range for operability.  If the SLCS electrical heaters (which provide 
defense-in-depth to ensure that the SLCS room temperatures are 
maintained at or above the minimum required temperature in the event of 
failure of the primary heating system) are auto-actuated on low 
temperature (i.e., operator action is not required to actuate the heaters) 
and/or if SLCS low temperature is alarmed in the main control room 
(MCR), then it may be appropriate to assume the PRA initial condition for 
SLCS being within the required temperature range for operability. 
 
The staff requests that GEH provide the basis for the PRA initial condition 
that the SLCS sodium pentaborate solution and associated accumulators, 
piping are within the required temperature range for operability.  Include, in 
your discussion, how the SLCS electrical heaters are actuated (e.g., are 
the electrical heaters manually actuated or auto-actuated on low room 
temperature), and where is the SLCS low room temperature alarmed (e.g., 
at a local panel or in the main control room).  Also, provide the basis for 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

considering the SLCS electrical heaters as not risk-significant (relative to 
the electrical heater's purpose of improving SLCS availability prior to an 
initiating event; i.e., PRA initial condition, by providing defense-in-depth to 
ensure SLCS room temperatures are maintained at or above the minimum 
required temperature in the event of failure of the primary heating system).
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