
 

June 9, 2009 
 
Mr. Jerald G. Head 
Senior Vice President, Regulatory Affairs 
GE Hitachi Nuclear Energy 
3901 Castle Hayne Road MC A-18 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 340 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION   
 
Dear Mr. Head: 
 
By letter dated August 24, 2005, GE-Hitachi Nuclear Energy (GEH) 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 
301-415-6256 or Dennis.Galvin@nrc.gov or you may contact Amy Cubbage at 301-415-2875 or 
Amy.Cubbage@nrc.gov.   
 
      Sincerely, 
 
      /RA/ 
 
 
      Dennis Galvin, 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 

9.1-16 S03 
(MFN 09-177, 
March 23, 2009)

Kelly G Revise DCD to 
assure equipment 
associated with the 
dedicated FPS is 
protected against 
hurricane and 
tornado winds and 
missiles. 

In RAI 9.1-16, the staff asked the applicant details of how the safety-related 
spent fuel pool (SFP) makeup water supplies and water supplies to the isolation 
condenser/ passive containment cooling (IC/PCC) pools would be protected 
from the effects of tornados and other natural phenomena.  In its response by 
letter dated September 8, 2006, the applicant stated that the only safety-related 
components of the Fuel and Auxiliary Pool Cooling System (FAPCS) that exist 
outside of the reactor building are the emergency fill-up valves that are attached 
to the Reactor Building structure.  The licensee stated valves are designed to 
seismic Category I standards as evidenced in DCD Tier 2, Table 3.2-1.  The 
staff found this acceptable, but that it conflicted with the response to RAI 9.1-12.  
In RAI 9.1-16 S01 the staff asked the applicant to clarify its position.  In its 
response dated May 3, 2007, the applicant stated it concurred, and noted that its 
response to RAI 9.1-12 S01 addressed this inconsistency.  The staff noted in 
RAI 9.1-16 S02 that there were additional apparent inconsistencies in the level 
of protection afforded FAPCS makeup regarding tornado missiles, and the staff 
documented its concern about fire hydrants, standpipes, or other large lines that 
could be attached at some point to the dedicated portion of the fire protection 
system (FPS) connection to the FAPCS for makeup.  In its response dated 
March 23, 2009, the applicant reiterated that FPS components located outside 
the Reactor Building that are needed for FAPCS makeup will be designed to 
seismic Category I standards and will be designed to withstand tornados and 
other natural phenomena.  The applicant stated the dedicated line from the FPS 
to the FAPCS is not designed to National Fire Protection Association (NFPA) 
standards and will not fulfill a fire protection function.  Fire hydrants, stand pipes, 
or other large lines will not be attached to the dedicated portion of the FPS 
designed to provide long term makeup to pools in the Reactor Building.  The 
staff finds this acceptable, but requires that the design detail that the dedicated 
FPS line will never have fire hydrants, stand pipes, or other large lines attached 
to it be addressed directly in Tier 2 documentation. 

Enclosure 
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9.1-110 S01 
(MFN 09-163, 
March 17, 2009)

Kelly G How are ends of IFTS
tube to be sealed off?

In Section 9.1.4.12, “Fuel Transfer System,” DCD, Revision 5, it states that there 
is a means to seal off the upper and lower ends of the Inclined Fuel Transfer 
System (IFTS) transfer tube while allowing filling and venting of the tube.  In RAI 
9.1-110, the staff asked the applicant to explain how this is to be accomplished 
and to discuss the implications of failure of these seals (i.e., valve failure) in 
such a manner as to drain the tube while fuel is being transported in it.  In its 
response dated March 17, 2009, the applicant stated the sealing of the upper 
and lower ends is done with valves (two at the top and two at the bottom).  The 
response did not discuss the effects of draining the transfer tube with fuel in the 
tube. Please (1) address the effects (including flooding and the possibility of loss 
of core cooling) that would be associated with failure of these transfer tube 
valves including the implications of draining upper pools that can communicate 
with the transfer pool and (2) address the effects from draining the transfer tube 
while fuel is being transported in it. 

9.1-111 S01 
(MFN 09-163, 
March 17, 2009)

Kelly G What is basis for 
saying no modes of 
operation will allow 
unexpected draining 
of upper pool? 

In Section 9.1.4.12, “Fuel Transfer System,” DCD, Revision 5, it states that 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.  In RAI 9.1-111, the staff asked the applicant to please explain the 
engineering basis for this assertion and whether this protection is single failure 
proof.  In its response dated March 17, 2009, the applicant listed diverse and 
redundant sensors and interlocks that prevent the simultaneous opening of the 
upper and lower valves associated with filling and draining the transfer tube.  
The submittal did not address the effects of failure of the isolation valves which 
is the subject of RAI 9.1-110 S01.  The staff’s review found these interlocks 
acceptable, but the lack of discussion of the impact of valve failure was not 
acceptable.  It is the staff’s position that these sensors and interlocks should be 
listed in Tier 2 of the DCD.  Modify Tier 2 to include the fuel transfer system 
sensors and interlocks identified in the response to RAI 9.1-111 (MFN 09-163).  

9.1-115 S01 
(MFN 09-163, 
March 17, 2009)

Kelly G Provide elevation 
diagrams of pools in 
RB and FB 

The staff’s review of pools that could potentially contain new or spent fuel 
includes consideration of events that could lower the level of the pools and 
uncover fuel.  In RAI 9.1-115, the staff asked the applicant to provide an 
elevation diagram of the spent fuel storage pool, lower fuel transfer pool, and 
cask pool, including any pits in the pools and interfaces (e.g., gates or 
removable weirs) between/among the pools or pathways that could potentially 
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lower the water level in the pools to unacceptable levels.  Similarly, the applicant 
was asked to provide an elevation diagram of the buffer pool, reactor well, upper 
fuel transfer pool, inclined fuel transfer system, and equipment storage pool, as 
well as any interfaces or pits in the pools.  In its response dated March 17, 2009, 
the applicant provided a sketch of the equipment storage pool, buffer pool, 
upper fuel transfer pool and reactor well, as well as the lower fuel transfer pool, 
spent fuel pool, and cask pool.  In addition the applicant stated that RAI 9.1-115 
was essentially answered in its response to RAI 9.1-46 S01.  The staff found the 
response to RAI 9.1-115 unacceptable.  It did not address any gates, removable 
weirs, or other interfaces that potentially could lower the level of the pools and 
uncover fuel.  The applicant’s response to RAI 9.1-46 S01 was specific to 
transfer gates, and the applicant indicated that the number and dimension of 
gates or removable weirs in the pools discussed above was not determined yet.  
Since the response states that the specific number and dimensions of gates, 
removable weirs, or other interfaces have not been determined, GEH should 
clarify the second paragraph in Section 9.1.2.4, which states that, “The bottoms 
of the pool gates are higher than the minimum water level required over the 
spent fuel storage racks to provide adequate shielding and cooling.  Pool fill and 
drain lines enter the pool above the safe shielding water level.  Redundant anti-
siphon vacuum breakers are located at the high point of the pool circulation lines 
to preclude a pipe break from siphoning the water from the pool and 
jeopardizing the safe water level.” 
 
a.   A clarification should be made that that the bottom of any gates, removable 

weirs, or other interfaces (e.g., piping) with these pools are least ten feet 
above the active fuel.  

 
b.   This paragraph should be applied to any pool that could contain new or 

spent fuel. 
 
Include an ITAAC that would require that the bottom of any gates, removable 
weirs, or other interfaces (e.g., piping) associated with these pools be at least 
10 feet above the active fuel.   
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14.3-441 S01 
(MFN 09-172, 
March 17, 2009)

Kelly G Add “single failure 
proof” to the Tier 1 
requirements for the 
RB and FB cranes, 
as well as the 
equipment 
hatch hoist and the 
containment 
maintenance hatch 
hoist 

Table 9.1-5 “Reference Codes and Standards,” DCD, Revision 5 states that 
NUREG-0554, “Single Failure Proof Cranes for Nuclear Power Plants,” is 
“Applicable to the [Reactor Building] RB and [Fuel Building] FB overhead 
cranes,” and “Applicable to the hoist on the refueling and fuel handling machines 
that handles the combined fuel support and control blade grapple.”  The ESBWR 
DCD, Tier 1 Section 2.16.1, “Cranes, Hoists, and Elevators,” and Table 2.16.1-1, 
“ITAAC For The Cranes, Hoists and Elevators” do not list “single failure proof” as 
certified design information with ITAAC for the RB crane, the FB crane, the hoist 
for the refueling machine or the hoist for the fuel handling machine.  The staff 
believes that “single failure proof” design criteria for the above listed cranes and 
hoists should be listed in Tier 1.  In RAI 14.3-441, the staff asked the applicant 
to justify why it did not include “single failure proof” design criteria and ITAAC in 
Tier 1 of the DCD, which are safety significant design criteria, for the RB crane, 
FB crane, the hoist for the refueling machine, and the hoist for the fuel handling 
machine.  In its response dated march 17, 2009, the applicant stated it would 
revise the DCD Tier 1 in Revision 6 to state that the single failure design criteria 
are applicable to the Reactor Building and Fuel Building overhead cranes, the 
refueling machine hoist, and the fuel handling machine hoist.   
 
In addition, the level of detail in the ITAAC for single failure proof cranes needs 
to be enhanced.  These ITAAC are needed for the Reactor and Fuel Building 
overhead cranes, the refueling machine hoist, and the fueling handling machine 
hoist.  The minimum set of tests (ITA column) should include:  
 
(1)   Nondestructive examination (NDE) of critical welds in the crane structure 

(Paragraph 4251.4 of ASME NOG-1 or Article 2.6 of NUREG-0554) with 
acceptance criteria from AWS D1.1;  

 
(2)   static and dynamic load testing (Paragraph 7422 of ASME NOG-1 or 

Articles 8.2 and 8.4 of NUREG-0554) with acceptance criteria related to 
bridge design deflection under load, ability to manually lower load, ability of 
holding brakes to individually stop and hold rated load, and proper operation 
of limiting and safety devices; and  
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(3)   no-load test of two-blocking protection (either independent tests of 
redundant upper limit switches or test of energy absorbing device) 
(Paragraph 7421 of ASME NOG-1 or Article 8.3 of NUREG-0554).   

 
The inspection of certain crane components should be limited to non-redundant 
components (rope drum, sheave blocks, and hook) and the wire rope.  The 
acceptance criteria should be that the component dimensions and materials 
match the design specifications and that the wire rope is correctly reeved. 

14.3-443 S01 
(MFN 09-117, 
March 19, 2009)

Kelly G Explain why aspects 
of the FAPCS design 
criteria don’t appear 
in ITAAC 

The SRP calls for the electrical power supplies, control and instrumentation of 
the trains and their supporting systems that provide long term decay heat 
removal to be electrically and physically separated.  In RAI 14.3-443 the staff 
asked the applicant to justify why it had not included the design feature that the 
electrical power supplies, control and instrumentation of the two FAPCS trains 
and their supporting systems are electrically and physically separated.  In its 
response dated March 18, 2009, the applicant referred the staff to the 
applicant’s response to RAI 14.3-394, S01 and the corresponding Tier 1 
markup.  The staff found this response unacceptable.  The RAI response to 
RAI 14.3-394 does not necessarily imply that the electrical loads and cables are 
physically separated from one another.  The separation provided by the RAI 
response appears to provide separation to breakers, but not to the loads drawn 
from the breakers. Please provide criteria in Tier 1 that assure the control 
cables, instrument cables, and power cables for equipment in the two FAPCS 
trains are physically and electrically separated. 

RAI 9.1-20 S04 Kelly G Provide performance 
requirements for 
the FAPCS RTNSS 
heat removal 
functions assumed in 
the PRA 

In RAI 9.1-20 S03, the staff asked GEH to provide the performance 
requirements of the Fuel and Auxiliary Pool Cooling System (FAPCS) trains in 
order for them to satisfy the PRA success criteria for the respective coolant 
injection and heat removal functions.  In response, GEH included information 
from DCD Tier 2 Table 9.1-8 in Tier 1.  However, GEH did not clarify how these 
numbers satisfy the PRA success criteria. 
 
DCD Tier 2 Section 19A.4.2 identifies that the FAPCS suppression pool cooling 
mode is to provide a backup or diverse method of containment heat removal.  
Accident sequences (event trees) credit 1/2 train FAPCS in suppression pool 
cooling mode as complete back-up for the passive containment cooling system 
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(PCCS), i.e., success of the FAPCS suppression pool cooling MODE after 
failure of PCCS avoids core damage.  
 
DCD Tier 2 Table 9.1-8 identifies that the heat removal capacity of FAPCS (one 
train at design conditions) is 9.6 MW.  DCD Tier 2 Table 9.2-3 also identifies 9.6 
MW as the nominal heat load of the FAPCS system.  However, DCD Tier 2, 
Figures 6.2-14c1 to 6.2-14c3 show much higher heat removal for the PCCS.  
Figure 6.2-14c1 shows heat removal of approximately 40 MW at 3 hours 
deceasing to 20 MW at 72 hours while Figure 6.2-14c2 shows it is above 50 MW 
for at least 500 seconds.  NEDO-33301, Revision 3, Figure 8.3-1e shows PCCS 
heat removal of approximately 20 MW at 14 hours deceasing to 14 MW at the 
72 hours.  All of these values are well above the nominal heat removal capacity 
of one train of FAPCS.   The DCD, in particular Section 9.1.3.2 and Tables 9.1-8 
and 9.2-3, appears to address suppression pool cooling during normal 
operations but not the RTNSS function. 
 
The staff notes that neither NEDO-33301 Section 4.7, FAPCS System Analysis, 
nor NEDO-33301 Section 8, Containment Performance, defines the 
performance requirements for the FACPS to perform its suppression pool 
cooling function. 
 
1. Identify the performance requirements for FAPCS suppression pool cooling 
mode during accident conditions considered in the PRA.  These should be 
included in DCD Tier 2 Chapter 9 and NEDO-33301.  
 
2. As the DCD includes only nominal design information, show that the FAPCS 
and RCCWS can remove the heat as assumed in the PRA.  If documented in 
internal GEH calculations, provide summary information (assumptions, results) 
in the RAI response.   
 
3. Clarify whether the FAPCS can provide the heat removal function for all 
applicable scenarios evaluated in the PRA.  If not, clarify this in the PRA and 
make applicable modifications to the PRA.  
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