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To: ACRS Subcommittee on Future Plant Designs 

Subject: Heat of Solar Radiation and AP1000 Ultimate Heat Sink 

Although I did not make an oral statement on the subject topic at the ACRS 
Subcommittee on Future Plant Designs held on July 17th and 18th, 2003, I am taking 
the opportunity afforded members of the public to file a statement on subjects 
associated with the topics discussed at ACRS meetings. This statement is related to 
the AP1000 safety systems and the recently-issued AP1000 Draft Safety Evaluation 
Report (DSER). 

•  
The AP1 000, unlike operating PWRs, uses the outside air as the ultimate heat sink.  
The Passive Containment Cooling System is responsible for transferring heat to the  
ultimate heat sink in the event of a design basis accident. The question I have is:  
whether (and if so. how> the heat of solar radiation is taken into account in the design  
of the AP1000 Passive Containment Cooling System.  

As described in the DSER, heat removal from the containment after a design basis 
accident is to be accomplished by the Passive Containment Cooling System (PCS). 
The PCS uses the water in the PCS water storage tank located atop the containment, 
along with the flow of air through the spaces between the primary steel containment 
and the surrounding concrete building, to cool and depressurize the containment. It is 
the means by which heat is transferred from the reactor to the ultimate heat sink (the 
outside air) in the event of a design basis accident. 

Thus, the temperature of the water in the PCS water storage tank and the temperature 
of the concrete walls affect the heat removal capabilities of the PCS. Since the heat of 
solar radiation can cause the temperature of objects to exceed that of the surrounding 
air, it seems to me that its effect on: 

(i) the temperature of the concrete building, whose walls form the air passages / relied upon for the efficacy of cooling by the PCS, and 

(ii) the temperature in the PCS water storage tank, 
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ought to be addressed by the AP1000 design. The effect will vary with geographical 
location (Le., one of the coefficients involved is a function of geographical latitude) and 
will also depend upon the surface geometry, the properties of the concrete and/or the 
surface coatings used, and the humidity of the outside air. 

The site parameters do not include geographical latitute, so I am wondering whether 
the heat of solar radiation was considered or quantified. I do not see the effect of the 
heat of solar radiation accounted for explicitly in the DSER. However, it is clear that, 
unless the heat of solar radiation is shown to make only a negligible contribution, this 
heat source is relevant to the design of the safety features of the plant. The question 
does not arise for operating PWR plant designs, since those designs do not use the 
method of containment cooling employed on the AP1 000. It appears to me that some 
of the regulations and criteria related to ultimate heat sink assume that the ultimate 
heat sink is a body of water; thus I would not expect them to have specifically 
addressed the effect of heat of solar radiation on the temperature distribution in 
concrete walls. 

Perhaps this was already addressed at earlier stages of the project. However, even if 
this is so, there should be some discussion in the DSER of the rationale and 
assumptions used in making the determination that the effect of the heat of solar 
radiation on the structures used by the PCS for containment cooling could be 
neglected. 

If in fact the effect of the heat of solar radiation on PCS performance is not determined 
to be negligible, the assumptions regarding PCS water storage tank temperature and 
PCS efficacy in heat removal used in the AP1 000 PRA (Probabilistic Risk Assessment) 
Report should also be examined to see if the heat of solar radiation might need to be 
taken into account in the rationales employed there. 

I have raised this question with the NRC staff. I do not know what the response will 
be. However, due to the late point in the licensing process (the DSER is already 
issued), the safety significance of the ultimate heat sink, and the finality of design 
certification which limits opportunities to raise the issue later, I am raising it in a 
statement to the ACRS now. 

Respectfully submitted, 

Susan G. Sterrett 
Assistant Professor of Philosophy 
Duke University, Durham, NC 
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