
 

June 23, 2008 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE Hitachi Nuclear Energy  
3901 Castle Hayne Road MC A-45 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 215 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 2 
      Division of New Reactor Licensing 
      Office of New Reactors 
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Requests for Additional Information (RAIs) 
ESBWR Design Control Document (DCD), Revision 4 

 

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

14.3-345 S01 Kleeh E Separation Criteria A.) Item 6a) in Table 2.1.2-3, the Inspections, Tests, Analyses, (ITA) 
references Table 2.2.15-2, Items 21.a. and 21.b.  The staff suggests 
the following changes in Items 21.a and 21b in Table 2.2.15-2. 

 
It is suggested that the Design Commitment (DC) is revised as 
follows to clarify what it is meant by systems being supplied by power 
supplies in the same division:  “The electrical safety-related 
components in the mechanical systems listed in Table 2.2.15-1 
receive power from their respective, safety-related, divisional power 
supplies.”   

 
The basis for this change is that the systems in Table 2.2.15-1 
probably are not exclusively one division but several or multiple 
divisions, and thus have more than one electric power division 
supplying power to portions of them.  If the systems are composed of 
only a singular division and receive power from a power supply in that 
same division, then the clarification may not be necessary. 

 
The modification to the ITA and Acceptance Criteria (AC) is to be in 
accordance with the intent of the response for RAI 14.3-379 

 
It is suggested that the ITA be revised in order for the inspections to 
be of the as-built installations not the one line diagrams:  “Test(s) will 
be performed for the electrical components for the mechanical 
systems listed in Table 2.2.15-1 by providing a test signal in only one 
safety-related electrical division at a time.” 

 
The Item a for the AC is no longer required, the staff suggest that 
GEH  modify Item b for the AC as shown below: 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

“Test report(s) exist(s) and conclude(s) the electrical components in a 
singular division for the mechanical systems listed in Table 2.2.15-1 
receive(s) power from a safety-related power supply in the same 
division.” 

 
The DC, ITA, and AC for Item 21.b. could be written in the same 
manner as those for Item 21.a. above, if more than one division of 
non-electric power sources supplies those same mechanical 
systems. 

 
B.) For Table 2.1.2-3, Item 6b in Table 2.1.2-3 the ITA refers to 

Table 2.2.15-2, Items 5.a. and 5.b.  The staff suggests the following 
changes in Items 5.a. and 5.b. of Table 2.2.15-2: 

 
For Item 5.a., the AC could be revised to state “Analysis report(s) 
exist(s) and conclude(s) that ……” 

 
For Item 5.b., the AC, could be revised to state “Report(s) exist(s) 
and conclude(s) that ……..” 

 
C.) For Table 2.1.2-3, Item 6b)., the staff suggests the following revision 

be made to the DC so that both physical and electrical independence 
are established for the various portions of the Nuclear Boiler System 
(NBS) system:  “Physical separation and electrical independence are 
provided between the redundant portions of the safety-related 
electrical equipment of the NBS system and other mechanical 
systems and between the safety-related electrical equipment of the 
NBS system and non-safety related equipment.” 

 
Each mechanical system being supplied power from several electrical 
divisions should be treated in the same manner as this for the NBS in 
determining whether the components of those systems are powered from 
the appropriate electrical division and be in accordance with the GEH 
response to RAI 14.3-379. 
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Full Text 

14.3-379 S01 Kleeh E Divisional 
separation 

It is suggested that the DC, ITA, and AC for Item 6a in inspection, test, 
analysis, and acceptance criteria (ITAAC) Table 2.15.1-2 be revised as 
follows: 
 
DC  “The electrical safety-related components associated with actuation 
and status monitoring of final control elements of the Containment System  
equipment listed in Table 2.15.1-1 receive power from their respective, 
safety-related divisional power supplies.” 
 
ITA “Test(s) will be performed for the electrical safety-related components 
for the equipment of the Containment System listed in Table 2.15.1-1 by 
providing a test signal in only one safety-related division at a time.” 
 
AC “Test(s) reports(s) exist(s) and conclude(s) the electrical components 
in a singular division for the equipment of the Containment System listed 
in Table 2.15.1-1 receive(s) power from a safety-related power supply in 
the same division.” 
 

14.3-351 S01 Kleeh E SLCS hydrostatic 
testing 

In the response to RAI 14.3-351, GEH stated that Table 2.2.4-6, Item 12a 
will be revised and the revision was submitted in their response to 
RAI 14.3-341.  In the response to RAI 14.3-341, GEH changed the 
wording for Table 2.2.4-6, Item 12a in addition to other items in other 
affected tables.  The changes that GEH made in their response to 
RAI 14.3-341 are acceptable except that GEH refers to an ASME Code 
report in the AC as shown below: 
  
“An ASME Code report exists and concludes that the results of the 
hydrostatic test of the ASME Code components of the SLC system comply 
with the requirements of ASME Code, Section III”   
 
The staff requests that GEH clarify what type of ASME Code report is 
being referred to in the AC and other tables.  Please state if it is a ‘design’ 
or ‘data’ report. 
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14.3-348 S01 Kleeh E RC&IS interfacing 
systems 

GEH has made an attempt to meet the staff’s request, but the staff 
suggests additional changes.   
 
A.) The DC should be revised as follows because in Table 2.2.1-3 it 

appears that there are initiators both from the rod control and 
information system (RC&IS) and the stated interfacing systems:  “A 
RC&IS automatic function and its initiators including the initiators from 
interfacing systems are defined in Table 2.2.1-3.” 

 
B.) The ITA should have two parts per the GEH response, and the basis 

for the changes requested in the ITA is the same reason stated for 
the DC.  It is suggested that the ITA be revised as stated below: 

 
ITA (Item a):  “Inspections will be performed to verify that the as-built 
RC&IS system complies with the automatic function, and its initiators, 
including the initiators from interfacing systems defined in 
Table 2.2.1-3.”   

 
ITA (Item b):  “Test(s) and type test(s) will be performed on the as-
built system using simulated signals to represent the initiators from 
the RC&IS and interfacing systems specified in Table 2.2.1-3.” 

 
C.) The AC should have two parts per the GEH response, and the basis 

for the changes requested in the AC is the same reason stated for the 
DC.  It is suggested that the AC be revised as stated below: 

 
AC (Item a):  “Report(s) document(s) and conclude(s) that the as-built 
RC&IS system complies/comply with the automatic function, and all 
of its initiators, from the RC&IS and interfacing systems as defined in 
Table 2.2.1-3.”   

 
AC (Item b):  “Test and type test report(s) document(s) and 
conclude(s) the RC&IS system is capable of performing the functions 
defined in Table 2.2.1-3 using simulated signals i to represent the 
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initiators from the RC&IS and interfacing as-built systems specified in 
Table 2.2.1-3.” 

 
The applicant should state in their reply to this request that the list of 
interfacing systems is a complete list, and that all initiators from other 
interfacing systems have been accounted for in Table 2.2.1-3.  This should 
not be in the ITAAC just in the applicant’s reply. 

14.3-373 S01 Kleeh E MWS safety-
related 
containment 
penetrations and 
isolation valves 

GEH added a Table 2.15.1-1a to address the requests of the staff for 
RAI 14.3-373, and the applicable Makeup Water System (MWS) isolation 
valves are indicated in the new table, however, the valve numbers and 
penetration identification numbers are not provided.  The staff requests 
that GEH provide the MWS isolation valve numbers and the associated 
penetration identification numbers. 

14.3-374 S01 Kleeh PSWS design 
commitment 

GEH has modified the DC as requested, but the staff would like the DC to 
identify that the operation of the controls in the Main Control Room (MCR) 
is used to produce flow in the system. 

14.3-353 S01 Kleeh ICS component 
qualification  

The staff accepts GEH’s explanation that all equipment must remain 
functional, therefore Item 5b in ITAAC Table 2.4.1-3 was deleted. 
However, the staff still has some concerns.  The wording of Items 5.i), ii), 
and 5.iii) does not agree with wording that was accepted for RAI 14.3-387.
 
The DC should be revised to refer to ‘equipment’ not ‘components’.  …as 
follows:  “The safety-related equipment identified in Tables 2.4.1-1, 
including associated piping and in Table 2.4.1-2 can withstand Seismic 
Category I loads without loss of safety-related function.” 
 
The wording for ITA and AC for Items 5.i), ii), and 5.iii) and all similar items 
should be revised as follows: 
 
ITA for Item 5.i) should make the following change “…equipment identified 
in Tables 2.4.1-1, including associated piping, and in Table 2.4.1-2, are 
located…..”. 
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ITA for Item 5.ii) should be revised as follows or similar words should be 
used:  “Type tests, analyses, or a combination of type tests and analyses 
of the safety-related Seismic Category I equipment, identified in 
Table 2.4.1-1, including associated piping, and in Table 2.4.1-2, will be 
performed using analytical assumptions, or under conditions, which bound 
the Seismic Category I design requirements.” 
 
ITA for Item 5.iii) should be revised as follows or similar words should be 
used:  “Inspection and analyses will be performed to verify that the as-
installed equipment, identified in Table 2.4.1-1, including associated 
piping, and in Table 2.4.1-2, including their anchorage, are bounded by the 
testing or analyzed conditions.” 
 
AC for Item 5,i) should make the following change”… Table 2.4.1-1, 
including associated piping, and in Table 2.4.1-2, is located…..”. 
 
AC for Item 5.ii) should be revised as follows or similar words should be 
used:  “A report exists and concludes that the Seismic Category I 
equipment, identified in Table 2.4.1-1, including associated piping, and in 
Table 2.4.1-2, can withstand Seismic Category I loads without loss of 
safety-related function. 
 
AC for Item 5.iii) should be revised as follows or similar words should be 
used:  “A report exists and concludes that the as-installed equipment, 
identified in Table 2.4.1-1, including associated piping, and in 
Table 2.4.1-2, including their anchorage, have been tested or analyzed 
under the conditions necessary to ensure compliance with Seismic 
Category I design requirements  



 

 7

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

14.3-354 S01 Kleeh GDCS component 
qualification 

The staff accepts GEH explanation that all equipment must remain 
functional and so have eliminated Item 5b in ITAAC Table 2.4.1-3, but the 
staff still has some concerns.  The wording of Items 5.i), ii), and 5.iii) does 
not agree with wording that was accepted for RAI 14.3-387. 
 
The DC should be revised to refer to ‘equipment’ not ‘components’.  …as 
follows:  “The safety-related equipment identified in Table 2.4.2-1, 
including associated piping can withstand Seismic Category I loads 
without loss of safety-related function.” 
 
The wording for ITA and AC for Items 5.i), ii), and 5.iii) and all similar items 
should be revised as follows: 
 
ITA for Item 5.i) should make the following change”…equipment identified 
in Table 2.4.2-1, including associated piping, are located…..”. 
 
ITA for Item 5.ii) should be revised as follows or similar words should be 
used:  “Type tests, analyses, or a combination of type tests and analyses 
of the safety-related Seismic Category I equipment, identified in 
Table 2.4.2-1, including associated piping, will be performed using 
analytical assumptions, or under conditions, which bound the Seismic 
Category I design requirements.” 
 
ITA for Item 5.iii) should be revised as follows or similar words should be 
used:  “Inspection and analyses will be performed to verify that the as-
installed equipment, identified in Table 2.4.2-1, including associated piping 
and anchorage, are bounded by the testing or analyzed conditions.” 
 
AC for Item 5.i) should make the following change”… Table 2.4.2-1, 
including associated piping, is located…..”. 
 
AC for Item 5.ii) should be revised as follows or similar words should be 
used:  “A report exists and concludes that the Seismic Category I 
equipment, identified in Table 2.4.2-1, including associated piping, can 
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withstand Seismic Category I loads without loss of safety-related function. 
 
AC for Item 5.iii) should be revised as follows or similar words should be 
used:  “A report exists and concludes that the as-installed equipment, 
identified in Table 2.4.2-1, including associated piping and anchorage, 
have been tested or analyzed under the conditions necessary to ensure 
compliance with Seismic Category I design requirements” 

14.3-352 S03 Kleeh E SLCS component 
qualification 

The staff accepts GEH’s explanation that all equipment must remain 
functional and so have eliminated Item 14 in ITAAC Table 2.2.4-6, but still 
has some concerns.  The wording of Items 13.b. and 13.c. does not agree 
with wording that was accepted for RAI 14.3-387. 
 
Question:  Why are the sub-items for Item 13 identified by an ‘a’, ‘b’, or ‘c’ 
letter whereas those for Item 5 in Tables 2.4.1-3 and 2.4.2-3 are identified 
by an ‘i’, ‘ii’, or ‘iii’.  The staff requests the applicant to ensure consistency 
in its item numbering. 
 
The DC should be revised to refer to ‘equipment’ not ‘components’.  …as 
follows:  “The safety-related equipment identified in Tables 2.2.4-4, 
including associated piping and in Table 2.2.4-5 can withstand Seismic 
Category I loads without loss of safety-related function.” 
 
The wording for ITA and AC for Items 13.a., 13.b., and 13.c. and all similar 
items should be revised as follows:   
 
ITA for Item 13.a. should replace ‘equipment and valves’ with ‘equipment’ 
and make the following change “…..in Tables 2.2.4-4, including associated 
piping, and in Table 2.2.4-5….” 
 
ITA for Item 13.b. should be revised as follows or similar words should be 
used:  “Type tests, analyses, or a combination of type tests and analyses 
of the safety-related Seismic Category I equipment, identified in 
Table 2.2.4-4, including associated piping, and in Table 2.2.4-5, will be 
performed using analytical assumptions, or under conditions, which bound 
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the Seismic Category I design requirements.” 
 
ITA for Item 13.c. should be revised as follows or similar words should be 
used:  “Inspection and analyses will be performed to verify that the as-
installed equipment, identified in Table 2.2.4-4, including associated 
piping, and in Table 2.2.4-5, including their anchorage, is are bounded by 
the testing or analyzed conditions.” 
 
AC for Item 13.a. should make following change “…..in Tables 2.2.4-4, 
including associated piping, and in Table 2.2.4-5….” 
 
AC for Item 13.b. should be revised as follows or similar words should be 
used:  “A report exists and concludes that the Seismic Category I 
equipment, identified in Table 2.2.4-4, including associated piping, and in 
Table 2.2.4-5, can withstand Seismic Category I loads without loss of 
safety-related function.” 
 
AC for Item 13.c. should be revised as follows or similar words should be 
used:  “A report exists and concludes that the as-installed equipment, 
identified in Table 2.2.4-4, including associated piping, and in 
Table 2.2.4-5, including their anchorage have been tested or analyzed 
under the conditions necessary to ensure compliance with Seismic 
Category I design requirements.” 
 

14.3-384 S01 Kleeh E PCCS functional 
capability 

The staff accepts GEH explanation that all equipment must remain 
functional and so have eliminated Item 5b in ITAAC Table 2.15.4-1, but 
the staff still has some concerns.  The wording of Items 5.i), ii), and 5.iii) 
does not agree with wording that was accepted for RAI 14.3-387. 
 
The DC should be revised to refer to ‘equipment’ not ‘components’.  …as 
follows:  “The safety-related equipment identified in Table 2.15.4-1, 
including associated piping can withstand Seismic Category I loads 
without loss of safety-related function.” 
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The wording for ITA and AC for Items 5.i), ii), and 5.iii) and all similar items 
should be revised as follows: 
 
ITA for Item 5.i) should make the following change”…Table 2.15.4-1, 
including associated piping, are located…..”. 
 
ITA for Item 5.ii) should be revised as follows or similar words should be 
used:  “Type tests, analyses, or a combination of type tests and analyses 
of the safety-related Seismic Category I equipment, identified in 
Table 2.15.4-1, including associated piping, will be performed using 
analytical assumptions, or under conditions, which bound the Seismic 
Category I design requirements.” 
 
ITA for Item 5.iii) should be revised as follows or similar words should be 
used:  “Inspection and analyses will be performed to verify that the as-
installed equipment, identified in Table 2.15.4-1, including associated 
piping and anchorage, are bounded by the testing or analyzed conditions.”
 
AC for Item 5.i) should make the following change”…Table 2.15.4-1, 
including associated piping, is located…..”. 
 
AC for Item 5.ii) should be revised as follows or similar words should be 
used:  “A report exists and concludes that the Seismic Category I 
equipment, identified in Table 2.15.4-1, including associated piping, can 
withstand Seismic Category I loads without loss of safety-related function.”
 
AC for Item 5.iii) should be revised as follow or similar words should be 
used:  “A report exists and concludes that the as-installed equipment, 
identified in Table 2.15.4-1, including associated piping and anchorage, 
have been tested or analyzed under the conditions necessary to ensure 
compliance with Seismic Category I design requirements.” 
 



 

 11

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

14.3-380 S02 Kleeh E Revised 
acceptance criteria 
in Table 2.15-3 

The staff accepts the revision to Item 8 of Table 2.15-3 except the staff 
requets that GEH modify the AC to begin as follows: 
 
“A test report exists and concludes, “and delete the word “ documents” 

14.3-220 S01 Forrest E CLAVS isolation In Item C of the GEH response to RAI 14.3-220, it was stated that the 
CLAVS subsystem is not effectively open to the environment and that 
Safety-related dampers perform this function.  The Battery room exhaust 
to the stack has isolation dampers on it.  Are these safety related dampers 
and should they be included in Table 2.16.2-1 with the other safety related 
isolation dampers? 
 
In Items A and B, the staff has concerns about building 
compartmentalization and leakage between contaminated areas and clean 
areas.  These will be addressed in RAI 9.4-47 S02.  GEH stated in the 
response to the RAI 14.3-220 that RAI 6.2-165 would re-confirm the 
volume used in the design basis accident in its entirety.  The staff will 
consider information in RAI 6.2-165 when it is received. 

14.3-221 S01 Forrest E Tier 1, Table 
2.16.5-2, Item 4 

In Item D of the response to RAI 14.3-221, Table 2.16.5-2 Item 4 states 
that the RB is being tested.  Please clarify in the table that only the 
contaminated portion of the RB is being tested. 

9.4-53 Forrest E Post 72 hour  
CONAVS 
operation of RBVS

In Item B of the GEH response to RAI 14.3-221, statements are made 
about the operation of the CONAVS post 72 hours to clean up the 
contamination in the contaminated area of the building and release it 
through filters to the stack which is monitored.  This is an unanalyzed 
condition since the release path through the non-safety related CONAVS 
and filters to the stack has not been considered in the design basis 
analysis.  The impact would be a clean up of the reactor building 
contaminated area but may increase dose to the CR operators to the point 
at which it exceeds the GDC 19 Control Room Habitability limit. 
 

A. The CONAVS filter system as stated in the DCD is a 10,170 cfm 
system.  Is this the total flow that would be released to the stack?  
How does GEH intend to assure that the non-safety nominally 99% 
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efficient filters have not been depleted by normal operation prior to 
being used in the accident exhaust mode?  If the filters are 
depleted by 10%, approximately 1000 cfm unfiltered flow would be 
released to the stack.  This is over three times the release from the 
reactor building contaminated area assumed in the design basis 
analysis.  At this flow rate, the contaminated air in the 
contaminated area would be rapidly exhausted with very little hold 
up.  Please specify the conditions under which the CONAVS would 
be operation prior to the end of the 30 day post accident period and 
provide an analysis that would show that limits for the control room, 
EAB and LPZ would not be adversely impacted or exceeded. 

 
B. The CONAVS filters are stated to be located in the RB.  Are they 

located in the contaminated portion of the RB and has appropriate 
shielding or isolation been provided to protect personnel in the 
event these filters become radiologically hot? 

 
C. In the DCD Revision 5, Section 9.4.6 under detailed system 

description, 2nd paragraph, the CONAVS is described as “once-
through ventilation system.”  Later in the same paragraph it is 
stated that the “Reactor Building HVAC Purge Exhaust Filter Unit 
(the redundant one is in standby) can be energized to partially re-
circulate and partially exhaust the space air in the CONAVS area.”  
Please clarify the different modes of operation for the CONAVS.  If 
pneumatic dampers are used to adjust flow rates, is the instrument 
air system RTNSS qualified.  Is the CONAVS system RTNSS 
qualified? 

 
D. In the response to RAI 6.2-140 S01, in reference to making a cross 

tie between RWCU and FAPCS suctions and discharges, credit is 
taken for operating the CONAVS to clean up the contaminated 
portion of the RB atmosphere and specific efficiency requirements 
for the RB Purge/Exhaust Recirculation filter units.  Please provide 
your basis for claiming that the filters are still performing at their 
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design efficiency rate (99%) at the time the cross tie is being made 
(post seven days) and show by analysis that the CR operator 
doses do not exceed GDC 19 limit for the 30 days following a 
LOCA.  This analysis should include any leakage to the RB from 
operating the RWCU/FAPCS crosstie flow path in addition to 
leakages from the primary through the containment penetrations 
and the concentrated contaminants in the contaminated area due 
to leakage prior to the crosstie being made.  Is the CONAVS 
RTNSS qualified including fans and filters?  RTNSS qualification is 
necessary since the system is being used as an atmospheric clean 
up system and is necessary to support the design basis accident 
analysis for the 30 days following a LOCA.  How much time and 
what actions are required to make the cross tie connections?  What 
dose are the operators who make this cross tie expected to 
receive? 
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