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Your ref: UN REG WEC 000609                
 

Our ref:

Date:

DCP_JNE_000606 
 
15 June, 2011 

Subject:  ONR Interim Report -Japanese Earthquake and Tsunami:  Implications to the 
UK Nuclear Industry- 18 May 2011 
 
Dear Dr. Weightman 
 

Please find attached the Westinghouse response to ONR’s Interim Report on the Japanese 
earthquake and tsunami.   

The AP1000™ passive safety concept has been specifically developed considering events 
which could lead to both an extended loss of power and infrastructure damage which could 
limit site accessibility.  The AP1000 is very robust for these types of events.  Reviewing 
lessons learned is a hallmark of the nuclear industry and is inherent to the Westinghouse 
safety culture.  We have established a strong project team to carefully review the events to 
confirm the strengths of the design and evaluate any lessons learned.   

Attachment 1 to this letter provides the Westinghouse response to Recommendations 8-25 
that are contained within the interim report.  Attachment 2 supplies supporting information 
that provides an overview of how the AP1000 nuclear power plant copes with a prolonged 
station blackout event.   

Upon issuance of ONR’s final report in September 2011, Westinghouse will address the final 
recommendations in line with the draft GDA Issue.  As part of the resolution plan, 
Westinghouse intends to also assess the AP1000 design against the defined European 
Stress test established by ENSREG and the European Commission. 

We plan to deliver this resolution plan by the end of October 2011.   

  
Yours sincerely, 

 
 

GDA Project Director 
WESTINGHOUSE ELECTRIC COMPANY LLC 
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Attachment 1:  Response to Recommendations Contained within the ONR Interim 
Report - Japanese Earthquake and Tsunami:  Implications to the UK Nuclear Industry 
 
Recommendation No. Recommendation Text 

Recommendation 8: The UK nuclear industry should review the dependency of 
nuclear safety on off-site infrastructure in extreme conditions, 
and consider whether enhancements are necessary to sites’ 
self sufficiency given the reliability of the grid under such 
extreme circumstances. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000™ design takes into account the possibility of prolonged events caused by 

extreme hazards that would limit the availability of offsite resources.  AP1000’s reliance 
on external infrastructure to achieve its safety functions has been minimised.  AP1000 is 
designed such that sufficient resources are available onsite to support core cooling, 
containment cooling, spent fuel pool cooling, and main control room habitability for 7 
days without the need for offsite support.   Protection against defined external hazards is 
provided for these resources.   

Additionally, AP1000 can achieve and maintain safe shutdown with extreme events such 
as complete station blackouts for 72 hours without the need operator actions.  After 72 
hours only limited operator actions are required to maintain the necessary safety 
functions. With the AP1000 passive safety approach, the risk associated with loss of 
offsite power events is significantly reduced in comparison to advanced active light water 
reactors.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events. 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   
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6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 9: Once further relevant information becomes available, the 
nuclear industry should review what lessons can be learnt 
from the comparison of the events at the Fukushima-1 
(Fukushima Dai-ichi) and Fukushima-2 (Fukushima Dai-ni) sites

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 design is extremely robust against a complete loss of AC power. 

Notwithstanding this robustness, Westinghouse is carefully reviewing the events from 
Japan, as more and more details become available, to evaluate any lesson learned. 

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events.  

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 10: The UK nuclear industry should initiate a review of flooding 
studies, including from tsunamis, in light of the Japanese 
experience, to confirm the design basis and margins for 
flooding at UK nuclear sites, and whether there is a need to 
improve further site-specific flood risk assessments as part of 
the periodic safety review programme, and for any new 
reactors. This should include sea-level protection. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 design criteria specify that grade elevation for an AP1000 site should be 

specified such that it is above the maximum probable flood elevation for the site.  This 
prevents external flooding from damaging systems, structures, or equipment required to 
maintain core cooling, containment cooling, spent fuel cooling, and main control room 
habitability.   

The actual site grade elevation will be determined by the site licensee.  Westinghouse 
will support the licensee in their selection of site grade to help minimise potential 
flooding risks.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As described above, this recommendation will be addressed by the site licensee.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 
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Recommendation No. Recommendation Text 

Recommendation 11: The UK nuclear industry should ensure that safety cases for 
new sites for multiple reactors adequately demonstrate the 
capability for dealing with multiple serious concurrent events 
induced by extreme off site hazards. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 AP1000 is designed as a single unit; therefore, even for multiple unit sites, the plant 

safety case does not credit using shared resources.  Adequate resources are available 
for every unit of an AP1000 site to support the required safety functions for at least 7 
days following an extreme event such as a complete station blackout.   

The site licensee has the responsibility to establish the site emergency plan and to 
determine the adequacy of temporary equipment located on site and elsewhere to 
support post 7 day actions. Westinghouse will support the licensee to complete these 
actions.    

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As described above, this recommendation will be addressed by the site licensee.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable  

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 
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Recommendation No. Recommendation Text 

Recommendation 12: The UK nuclear industry should ensure the adequacy of any 
new spent fuel strategies compared with the expectations in 
the Safety Assessment Principles of passive safety and good 
engineering practice. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 plant design features multiple, diverse lines of defence to maintain spent 

fuel cooling. The AP1000 plant lines of defence are: 

 During normal and abnormal conditions, defence-in-depth and duty systems 
provides highly reliable spent fuel pool cooling, relying on offsite AC power or the 
onsite Standby Diesel Generators. 

 For unlikely events with extended loss of AC power (i.e., station blackout) and/or 
loss of heat sink, spent fuel cooling can still be provided indefinitely: 

– Passive systems, requiring minimal or no operator actions, are sufficient for at 
least 72 hours under all possible loading conditions. 

– After 3 days, several different means are provided to continue spent fuel cooling 
using installed plant equipment as well as off site equipment with built in 
connections. 

 The AP1000 Spent Fuel Pool spray system provides an additional line of defence 
to prevent spent fuel damage. 

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events. 

  
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
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this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions. 
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Recommendation No. Recommendation Text 

Recommendation 13: The UK nuclear industry should review the plant and site 
layouts of existing plants and any proposed new designs to 
ensure that safety systems and their essential supplies and 
controls have adequate robustness against severe flooding 
and other extreme external events. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 design is extremely robust against potential catastrophic events leading to 

a complete loss of AC power. This is achieved through a passive safety concept where 
safety systems required for core and containment cooling are located inside containment 
and are protected against external hazards by the shield building.  Even assuming 
external hazards which could cause complete and extended station blackout conditions, 
the AP1000 has significant robustness to survive these types of events without any fuel 
damage in the reactor or spent fuel pool.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events.  

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 14: The UK nuclear industry should ensure that the design of new 
spent fuel ponds close to reactors minimises the need for 
bottom penetrations and lines that are prone to siphoning 
faults. Any that are necessary should be as robust to faults as 
are the ponds themselves 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 spent fuel pool contains no bottom piping penetrations.  Bottom mounted 

piping penetrations in connected pools have been minimised.  Piping connections to 
connected pools which could potentially drain the SFP to the level of the transfer gates 
are safety related.  As such, these lines are designed for seismic events and are 
designed according to ASME Section III.   

The normal cooling lines that provide suction and return flow of cooling water to the 
spent fuel pool are equipped with siphon breaks to minimise the draining of pool water in 
the event of a line break.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 The design of the piping connections for the AP1000 spent fuel pool complies with 

Recommendation 14.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 
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Recommendation No. Recommendation Text 

Recommendation 15: Once detailed information becomes available on the 
performance of concrete, other structures and equipment, the 
UK nuclear industry should consider any implications for 
improved understanding of the relevant design and analyses. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 Seismic Category I structures are designed to maintain their integrity and 

continued to perform their safety function when subjected to a design basis earthquake 
with a peak ground acceleration of 0.3g.  Seismic margin assessments are also 
employed to identify potential vulnerabilities and demonstrate seismic margin beyond 
the design level safe shutdown earthquake of 0.3g.  The capacity of the components 
required to bring the plant to safe, stable condition are assessed.  The goal of the 
seismic margin assessment is to demonstrate that fragility limits for this equipment will 
not be exceeded in the event of seismic event with a peak ground acceleration of 0.5g.   

Westinghouse will evaluate the performance of key structures and equipment when 
subjected to seismic events in light of the lessons learned from Japan as more detailed 
information becomes available.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As structural design information becomes available to the industry, Westinghouse will 

consider any implications for improved understanding relative to design and analysis.     

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events.  

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 16: When considering the recommendations in this report the UK 
nuclear industry should consider them in the light of all 
extreme hazards, particularly for plant layout and design of 
safety related plant. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 design is extremely robust against potential catastrophic events leading to 

a complete loss of AC power. This is achieved through a passive safety concept where 
safety systems required for core and containment cooling are located inside containment 
and are protected against external hazards by the shield building.  Even assuming 
external hazards which could cause complete and extended station blackout conditions, 
the AP1000 has significant robustness to survive these types of events without any fuel 
damage in the reactor or spent fuel pool.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events.  

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.   
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Recommendation No. Recommendation Text 

Recommendation 17: The UK nuclear industry should undertake further work with 
the National Grid to establish the robustness and potential 
unavailability of off-site electrical supplies under severe hazard 
conditions. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 As a plant designer, this recommendation is not applicable to Westinghouse.  This 

recommendation should be addressed by site licensees. It is noted that as discussed in 
the comments to Recommendation #8, the AP1000 passive safety concept significantly 
reduces the safety significance of off-site and on-site electrical supplies, thus inherently 
addressing this recommendation.  

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Not applicable 

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 
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Recommendation No. Recommendation Text 

Recommendation 18: The UK nuclear industry should review any need for the 
provision of additional, diverse means of providing robust 
sufficiently long term independent electrical supplies on sites, 
reflecting the loss of availability of off-site electrical supplies 
under severe conditions. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 design is extremely robust against potential catastrophic events leading to 

a complete loss of AC power. The AP1000 passive systems can maintain Safe 
Shutdown conditions for a period of 72 hours without operator action and without onsite 
or offsite AC power sources.  This includes maintaining safe shutdown conditions and 
sufficient cooling for both the reactor plant and the spent fuel pool.  After the initial 72 
hours, the AP1000 passive design includes both onsite equipment and safety related 
connections designed to interface with transportable emergency equipment to continue 
to support these safety functions for a period of 7 days.  Please refer to Attachment 2 for 
a more detailed description of AP1000’s ability to cope with a complete station blackout.  

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events.  

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 19: The UK nuclear industry should review the need for, and if 
required, the ability to provide longer-term coolant supplies to 
nuclear sites in the UK in the event of severe off-site 
disruption, considering whether further on-site supplies or 
greater off-site capability is needed. This relates to both carbon 
dioxide and fresh water supplies, and for existing and 
proposed new plants. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 Passive Core Cooling System (PXS) does not require external makeup 

water to support core cooling.  The inventory stored in the reactor coolant system and 
the PXS are sufficient to maintain indefinite cooling of the core once actuated.   

Sufficient onsite supplies are available to support containment and spent fuel pool 
cooling for at least 7 days following a severe external event that could cause an offsite 
disruption.    Westinghouse has already performed similar assessments to support 
Combined License Applications in the United States in support of rulemaking in 
response to Loss of Large Area requirements in 10 CFR 52.80(d) and 10 CFR 
50.54(hh). 

Please note that supply of carbon dioxide is not applicable to AP1000 since AP1000 is a 
pressurised water reactor.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Using insights from evaluations already completed, Westinghouse will document 

additional mitigating strategies for providing long term coolant supplies following extreme 
events.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events. 

  
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 20: The nuclear industry should review site contingency plans for 
pond water make up under severe accident conditions to see 
whether they can and should be enhanced given the 
experience at Fukushima. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 plant design features multiple, diverse lines of defence to maintain spent 

fuel cooling. The AP1000 plant lines of defence are: 

 During normal and abnormal conditions, defence-in-depth and duty systems 
provide highly reliable spent fuel pool cooling, relying on offsite AC power or the 
onsite Standby Diesel Generators. 

 For unlikely events with extended loss of AC power (i.e., station blackout) and/or 
loss of heat sink, spent fuel cooling can still be provided indefinitely: 

– Passive systems, requiring minimal or no operator actions, are sufficient for at 
least 72 hours under all possible loading conditions. 

– After 3 days, several different means are provided to continue spent fuel cooling 
using installed plant equipment as well as off site equipment with built in 
connections. 

 The AP1000 Spent Fuel Pool spray system provides an additional line of defence 
to prevent spent fuel damage. 

Westinghouse will work with future licensees to identify additional strategies to include in 
contingency planning to provide makeup water for the spent fuel pool.  Westinghouse 
has already performed similar assessments to support Combined License Applications 
in the United States to support rulemaking in response to Loss of Large Area 
requirements in 10 CFR 52.80(d) and 10 CFR 50.54(hh). 

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Using insights from evaluations already completed, Westinghouse will document 

additional mitigating strategies for providing spent fuel pool makeup during extreme 
events.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events. 

  
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   
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6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 21: The UK nuclear industry should review the ventilation and 
venting routes for nuclear facilities where significant 
concentrations of combustible gases may be flowing or 
accumulating to determine whether more should be done to 
protect them. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The AP1000 plant passive containment design includes passive and active combustible 

gas control to prevent the accumulation of hydrogen from reaching explosive limits 
within the containment.  The passive hydrogen control is comprised of two passive 
autocatalytic recombiners (PARs) that are situated in the upper compartment.  Severe 
accident hydrogen control is provided by 64 hydrogen igniters that are powered by 
offsite AC power, standby diesel generators or DC power.  The igniters are distributed 
throughout the containment compartments.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 Westinghouse has established an internal team to perform a comprehensive review of 

the AP1000 design in light of the recent events at the Fukushima Dai-ichi nuclear power 
plant in Japan.  The team is comprised of representatives from multi-disciplined 
Westinghouse engineering organisations.  The objective of this team is to evaluate and 
confirm the AP1000’s ability to withstand extreme events such as those that occurred in 
Japan.  Westinghouse is also working with European utilities to assess the AP1000 
design against the defined European Stress test established by ENSREG and the 
European Commission.  The results of these activities will enable Westinghouse to 
gather the proper information to make an informed decision regarding the 
recommendations outlined in the ONR interim report.    

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Notwithstanding the strengths of the AP1000 passive safety concept, Westinghouse will 

carefully review the results of its evaluation of the AP1000 performance during 
Fukushima-like events. 

  
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Upon issuance of ONR’s final report on the implications of the Japanese event for the 

UK nuclear industry, Westinghouse will develop a resolution plan to address the GDA 
Issue that has been created as a result of the events in Japan.  Westinghouse expects 
this resolution plan to be finalised by the end of October.   

 
6 Process to ensure effective delivery of any actions to be completed. 
 Effective delivery of any actions will be reached through maintaining quality interaction 

with ONR and using established GDA processes to assure closure of any actions.    
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Recommendation No. Recommendation Text 

Recommendation 22: The UK nuclear industry should review the provision of on-site 
emergency control, instrumentation and communications in 
light of the circumstances of the Fukushima accident including 
long timescales, wide spread on and off-site disruption, and 
the environment on-site associated with a severe accident. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 As a plant designer, this recommendation is not directly applicable to Westinghouse.  

This recommendation should be addressed by a site licensee who will develop the site 
emergency plan.  The AP1000 design includes provisions for a control support area 
(CSA) that is capable of being used as an emergency control support center.  The CSA 
is equipped with data displays and plant records to assist operators in analysis and 
diagnosis of abnormal plant conditions.  The CSA is equipped such that it is capable of 
being the primary communication center during an emergency.  

The site licensee has the responsibility to establish the site emergency plan.  
Westinghouse will work with a future licensee to take account of this recommendation 
when developing the site emergency plan and emergency support facilities.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As described above, this recommendation will be addressed by the site licensee.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 
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Recommendation No. Recommendation Text 

Recommendation 23: The UK nuclear industry, in conjunction with other 
organisations as necessary, should review the robustness of 
necessary off-site communications for severe accidents 
involving widespread disruption. 

 
1 Does the Submitting Body agree with the recommendation? 
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 As a plant designer, this recommendation is not directly applicable to Westinghouse.  

This recommendation should be addressed by a site licensee.   

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As described above, this recommendation will be addressed by the site licensee.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 
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Recommendation No. Recommendation Text 

Recommendation 24: The UK nuclear industry should review existing severe 
accident contingency arrangements and training, giving 
particular consideration to the physical, organisational, 
behavioural, emotional and cultural aspects for workers having 
to take actions on site, especially over long periods. This 
should take account of the impact of using contractors for 
some aspects on site such as maintenance and their possible 
response. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 Severe accident contingency arrangements and training will be developed by a future 

licensee with the support of Westinghouse.  The AP1000 is designed with severe 
accident mitigations features such as in-vessel retention to limit the consequences of a 
severe accident.  These features have been designed to limit the required operator 
actions to operate the severe accident design features.  As part of the design process, 
Westinghouse also creates Severe Accident Mitigation Guidelines to support an 
operator in the event of a severe accident.  These design aspects will support a licensee 
in responding to a severe accident and in training operators for such events.   

  
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As described above, this recommendation will be addressed by the site licensee.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed.
 Not applicable 

 
 



ATTACHMENT 1  
WESTINGHOUSE NON-PROPRIETARY CLASS 3 

Page 22 of 22 
 
 
Recommendation No. Recommendation Text 

Recommendation 25: The UK nuclear industry should review, and if necessary 
extend, analysis of accident sequences for long term severe 
accidents. This should identify appropriate repair and recovery 
strategies to the point at which a stable state is achieved, 
identifying any enhanced requirements for central stocks of 
equipment and logistical support. 

 
1 Does the Submitting Body agree with the recommendation?  
 Yes 

 
2 How does this apply to the Submitting Body? Describe level of relevance 
 The site emergency arrangements and facilities will be developed by the site licensee.  

Westinghouse will work with future licensees to identify additional strategies to include in 
contingency planning to provide long term support to the site in the event of a severe 
accident.  Westinghouse has already performed similar assessments to support 
Combined License Applications in the United States to support rulemaking in response 
to Loss of Large Area requirements in 10 CFR 52.80(d) and 10 CFR 50.54(hh). 

 
3 Outline the process to gather the information to enable an informed decision. (Include 

key dates/timescales) 
 As described above, this recommendation will be addressed by the site licensee.   

 
4 Outline the process to enable a decision (if required) for any improvements resulting 

from the recommendations. (Include key dates/timescales) 
 Not applicable 

 
5 Key date(s) to revert to ONR on this recommendation with forward plan of 

actions/timescales. 
 Not applicable 

 
6 Process to ensure effective delivery of any actions to be completed. 
 Not applicable 

 
 
 
 
 
 



Westinghouse
AP1000®  
Nuclear  
Power Plant

Coping with Station Blackout

April 8, 2011Westinghouse Non-Proprietary Class 3

ATTACHMENT 2



Westinghouse
AP1000® Nuclear Power Plant
Coping with Station Blackout

Westinghouse Electric Company LLC
P.O. Box 355
Pittsburgh, PA 15230-0355

©2011 Westinghouse Electric Company LLC
All Rights Reserved

AP1000® is a registered trademark in the United States of Westinghouse Electric Company LLC, its subsidiaries and/or its affiliates.  
This mark may also be used and/or registered in other countries throughout the world.  
All rights reserved. Unauthorized use is strictly prohibited. Other names may be trademarks of their respective owners.

April 8, 2011Westinghouse Non-Proprietary Class 3

ATTACHMENT 2



  WESTINGHOUSE NON‐PROPRIETARY CLASS 3  Page 1 of 9
   

 

AP1000® Nuclear Power Plant Coping with Station Blackout 

 

Station Blackout: (per 10 CFR 50.2) “The complete loss of alternating current (AC) electric 
power to the essential and nonessential switchgear buses in a nuclear power plant (i.e., loss 
of offsite electric power system concurrent with turbine trip and unavailability of the onsite 
emergency AC power system). Station blackout does not include the loss of available AC 
power to buses fed by station batteries through inverters or by alternate AC sources as 
defined in this section, nor does it assume a concurrent single failure or design basis 
accident….” 

 
 
Section 1:  Initiation of Natural Circulation & Decay Heat Removal 
 
The First 72 Hours  
 
 Station Blackout (SBO) results in an immediate reactor trip with control rods being inserted by 

way of gravity upon loss of power.  This action immediately shuts down the nuclear reactor. 
 
 Even though the reactor is shutdown, it will continue to produce heat on a decaying basis from 

the fuel in the reactor core.  This “decay heat” must be removed from the reactor core 
continuously (Figure 1).  
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Figure 1:  AP1000 Decay Heat Curve 0‐7 Days
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o Six banks of safety-related (Class 1E) lead-acid batteries automatically power vital DC loads 
as well as supply Uninterruptable Power Supplies (UPS) which power vital AC loads.  Four 
of these batteries last 24 hours and allow for isolation of Containment and valve operation.  
The other two batteries last 72 hours and provide lighting for the Main Control Room as 
well as monitoring critical instrumentation.  After approximately 72 hours, all six batteries 
will be expended. 

 
 Passive Core Cooling (PXS) activates due to a low Steam Generator level signal from the 

Protection and Safety Monitoring System (PMS).  The Passive Residual Heat Removal Heat 
Exchanger (PRHR HX, or “Passive Heat Exchanger”) is automatically placed in service by 
opening one of two parallel “fail open” air-operated valves and natural circulation of the reactor 
coolant through the reactor core begins (Figures 2 and 3). 

 

 
Figure 2:  Natural Circulation & Decay Heat Transfer 

 
o Natural circulation occurs when the colder, denser water in the Passive Heat Exchanger 

flows by way of gravity down to the reactor vessel and removes the decay heat from the 
reactor core.  No electric-powered pumps are required to achieve this passive state. 

 
o The water then becomes warmer, less dense, and is “pushed” back up to the Passive Heat 

Exchanger by the cold water entering the core.  The decay heat is transferred to the cooler 
water in the In-Containment Refueling Water Storage Tank (IRWST, or “In-Containment 
Tank”).  The reactor coolant water in the Passive Heat Exchanger becomes cooler, more 
dense, and the cycle continues. 

 
o There are 560,000 gallons (2,100 m3) of water inside the In-Containment Tank which, at the 

start of the emergency cooling process, will be at Containment ambient temperature 
(approximately 90°F [32°C]).  This water will eventually absorb enough heat from the 
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Passive Heat Exchanger to begin steaming, causing the decay heat to be transferred from the 
water in the In-Containment Tank to the steam.  Since the In-Containment Tank is vented to 
Containment, this steam will rise and eventually be condensed back to water as the 
Containment Vessel (CV) is cooled by the Passive Containment Cooling System (PCS).  
This condensed water is then returned via gutters and gravity to the In-Containment Tank 
and the cycle continues. 

 
 

 
Figure 3:  3D Version of PXS and Reactor Coolant System 

 
 As the In-Containment Tank continues to steam and release energy to the Containment, the 

pressure inside Containment will steadily increase.  Once a “Containment High” pressure 
setpoint is reached, a signal is sent to actuate Passive Containment Cooling by opening the 
valves isolating the Passive Containment Cooling Water Storage Tank (or “Containment 
Cooling Tank”). 
 
o This tank is located in the roof structure of the Shield Building and provides cooling water 

to the Containment shell for a period of 72 hours.  There are nearly 800,000 gallons (3,000 
m3) of water in this tank at ambient temperature and pressure. 
 

o There are three parallel sets of isolation valves.  Opening of any one of these parallel paths 
results in water being distributed to the outside of the Containment shell.  Two of the three 
sets “fail open” on loss of power or on loss of operating air pressure. 

 

ATTACHMENT 2



  WESTINGHOUSE NON‐PROPRIETARY CLASS 3  Page 4 of 9
   

 

o Water will be dispersed via gravity to the top of the Containment Vessel from the 
Containment Cooling Tank on top the Shield Building.  The water film covering the 
Containment steel and the counter-current air flow through the annulus region will remove 
decay heat from the Containment, condensing the steam that has vented from the Passive 
Heat Exchanger.  The decay heat is ultimately transferred to the cooling air and the 
evaporation of cooling water from the Containment Cooling Tank (Figure 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Over the first 72 hours, the flow rate of the water from the Containment Cooling Tank is 

passively controlled through the use of four standpipes of decreasing heights.  At the initiation 
of the Station Blackout, full flow will be released through all four standpipes to provide 
maximum water cooling to Containment and match the decay heat rate from the reactor.  As the 
water level in the Containment Cooling Tank lowers over time, fewer standpipes will remain 
covered by water thereby reducing the water flow rate to match the decay heat rate. 
 

 Within 36 hours of event initiation, the passive operation of safety-related systems PCS 
(Containment Cooling) and PXS (Reactor Cooling) will result in the Reactor Coolant System 
transition to a long-term “Safe Shutdown Condition.” 

 
o Safe Shutdown Condition:  Includes maintaining the Reactor subcritical (residual heat 

constantly decaying), coolant temperature less than 420°F (215°C), with adequate coolant 
inventory and core cooling in place. 

 
 

Figure 4:  Operation of PCS to Cool Containment
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72 Hours to 7 Days 
 

 At 72 hours, plant operators will start the Ancillary Diesel Generators to provide power for 
control room lighting, instrumentation for the plant operators, and the Passive Containment 
Cooling Recirculation Pumps.  There is enough diesel fuel to operate the Ancillary Diesels from 
the 72 hour point to approximately 7 days after the start of the event. 

 
 Once the water in the rooftop tank is expended, cooling of the Containment Vessel will be 

resumed by operating the PCS Recirculation Pumps to pump water to cool the Containment 
shell from a large storage tank of water located at plant grade known as the Passive 
Containment Cooling Ancillary Water Storage Tank (PCCAWST, or “Ancillary Tank”).   
 
o This tank contains 925,000 gallons (3,500 m3) of water at ambient temperature and pressure 

to provide Containment cooling from the 72 hour point to approximately 7 days.  About 100 
gallons of water per minute (23 m3/hour) is sufficient to maintain the Containment Vessel 
cool. 

 
After 7 Days 
 
 If by 7 days after the initiation of the Station Blackout AC power has not yet been restored, 

additional sources of makeup water will be available on site in order to continue the operation of 
Containment Cooling indefinitely.  These sources (all at ambient temperature and pressure) 
include the Demineralized Water Storage Tank (100,000 gallons [380 m3]), Condensate Storage 
Tank (485,000 gallons [1,840 m3]), Fire Protection Water Storage Tanks (920,000 gallons 
combined [3,500 m3]), Boric Acid Storage Tank (80,000 gallons [300 m3]), Service Water 
Cooling Tower Basin (400,000 gallons [1,500 m3]), and the larger water source for cooling the 
Main Turbine.  Total estimated capacity available on site is on the order of millions of gallons 
(Figure 5 [10,000+ m3]).   

 
 In addition, external water sources such as tanker trucks and emergency vehicles can be used to 

transport fresh water to the site.  Emergency portable pumps available at each AP1000 plant will 
be used to move this makeup water to the proper system connection.  The PCS Recirculation 
Pumps can also be used if diesel fuel can be restored to the Ancillary Diesel Generators.  As a 
result, reactor decay heat continues to be safely rejected to the atmosphere and the Reactor will 
remain in a Safe Shutdown Condition.  

 
 With some operator actions to transfer water, core cooling and Containment Cooling are 

maintained indefinitely. 
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Section 2:  Spent Fuel Pool Cooling and Makeup 
 
 
The First 72 Hours 
 
 Initial Condition:  The AP1000 Nuclear Power Plant is operating at 100% reactor power 

following a refueling outage.  The Spent Fuel Pool (SFP) contains spent fuel assemblies from 
the past 15 years of operation plus freshly used fuel from the most recent outage.  Station 
Blackout occurs. 
 

 The loss of all AC power results in the loss of the Spent Fuel Pool Recirculation Pumps and a 
subsequent loss of cooling to the Fuel Pool.  As a result, the water in the Pool will heat-up and 
begin to boil, causing Pool water level to decrease.  During the first 72 hours, safety-related 
sources of water are used to provide makeup water to the Spent Fuel Pool and maintain water 
level above the top of the spent fuel assemblies.  These safety-related sources include the cask 
wash-down pit, fuel transfer canal, and cask loading pit.   

 
 As the Spent Fuel Pool boils, steam is released and causes the temperature of the room to rise.  

Once a preset temperature limit is reached, an engineered relief panel in the side of the building 
will open and relieve the steam to the environment. 

 
 The source and amount of makeup water is based upon the decay-heat level in the reactor and 

the Spent Fuel Pool: 
 

o A minimum level of nearly 14 feet (4,300 mm) of water in the cask-washdown pit is 
sufficient to achieve Fuel Pool cooling for 72 hours without uncovering the spent fuel.  
The cask washdown pit (nearly 31,000 gallons [120 m3]) is aligned to the Fuel Pool 
through one-time positioning of valves.  Flow is gravity driven from both the cask 
loading pit and cask washdown pit. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6:  SFP Water Sources for 7 Days
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72 Hours to 7 Days 
 
 After 72 hours, one of the two PCS Recirculation Pumps (powered by the Ancillary Diesel 

Generators) is used to pump water from the Ancillary Tank to the Spent Fuel Pool.  Note that 
this action is taking place at the same time a portion of the water from the Ancillary Tank is 
being pumped to the Containment shell, for use in cooling the Containment Vessel.  The 
Ancillary Tank contains sufficient volume of makeup water to continue this action from 72 
hours to approximately 7 days. 
 
 

After 7 Days 
 
 Once the water in the Ancillary Tank is exhausted, alternative sources of water supply similar to 

those described for maintaining Containment Cooling may be used, such as Fire Water Tanks 
and Demineralized Water Storage Tanks (Figure 7).  Approximately 35 gallons per minute (8 
m3/hour) of makeup water is needed to maintain level in the Fuel Pool until normal means of 
cooling can be restored. 

 
 With some operator actions to transfer water, Spent Fuel Pool cooling is maintained indefinitely. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: SFP Makeup Water Sources after 7 Days
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Section 3: Summary 
 
The AP1000 Nuclear Power Plant includes safety-related passive systems and equipment that are 
sufficient to automatically establish and maintain Safe Shutdown Conditions for the plant following 
design basis events, assuming that the most limiting single failure occurs. The safety-related passive 
systems maintain Safe Shutdown Conditions for a period of 72 hours -- without operator action and 
without onsite and offsite AC power sources. 
 
The safety functions required to mitigate a station blackout event include the following: 
 

o Core cooling, inventory, and reactivity control 
o Containment Cooling and ultimate heat sink 
o Main Control Room habitability and post-accident monitoring 
o Spent Fuel Pool cooling 

 
The AP1000 design includes both onsite equipment and safety-related connections for use with 
transportable equipment and supplies to provide the following extended support actions to ensure 
the safety function above are maintained up to and beyond 7 days: 
 

o Provide electrical power to supply the post-accident and Spent Fuel Pool monitoring 
instrumentation, using the Ancillary Diesel Generators or a portable, engine-driven AC 
generator that both connect to electrical connections at the Ancillary Diesel Generator 
electric panel.  

 
o Provide makeup water to the Passive Containment Cooling Water Storage Tank to 

maintain external Containment Cooling water flow, using one of the two PCS 
Recirculation Pumps powered by an Ancillary Diesel Generator or a portable, engine-
driven pump that connects to a safety-related makeup connection.  

 
o Ventilation and cooling of the Main Control Room, the instrumentation and control 

rooms, and the DC equipment rooms is provided by open doors and ancillary fans or 
portable fans powered by an Ancillary Diesel Generator or a portable, engine-driven AC 
generator. 

 
o Provide makeup water to the Spent Fuel Pool from the Passive Containment Cooling 

Water Storage Tank, Passive Containment Cooling Ancillary Water Storage Tank, and 
from the long term makeup connection.  

 
o Provide a vent path between the fuel handling area and outside environment to vent 

water vapor generated by elevated Spent Fuel Pool water temperature.  
 
These actions are accomplished by the site support personnel, in coordination with the Main Control 
Room operators. These actions are performed in parallel with other actions taken by the plant 
operators to directly mitigate the consequences of an event. 
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