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Q1: Please state your name, occupation and business address. 

A1: My name is James W. Cuchens.  I hold the position of Principal Engineer for Southern 

Company Generation Engineering and Construction Services (“SCG Engineering”) in 

Birmingham, Alabama.  SCG Engineering is a division of Southern Company Services, 

which is a sister company of Southern Nuclear Operating Company (“SNC”) both of 

which are subsidiaries of The Southern Company.  My business address is:  Inverness 

Office Park, Birmingham, Alabama 35201. 

Q2: Have you previously testified in this proceeding? 

A2: Yes.  I submitted my direct testimony in this proceeding on January 9, 2009, which 

contains a discussion of my educational background, business experience, and current 

areas of responsibility.  
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Q3: Please summarize your direct testimony. 

A3: My direct testimony focused on the feasibility of dry cooling technology for the Vogtle 3 

and 4 nuclear units and addressed the specific topics on which the Joint Intervenors raised 

factual disputes.  I concluded that a dry cooling system is not feasible for use with the 

proposed Vogtle 3 and 4 units due to its incompatibility with standard design for the 

AP1000, the significantly greater expense than a wet cooling system; the high 

temperatures and temperature fluctuations at the Vogtle site which would create 

reliability issues; and the lack of availability of a triple-exhaust high backpressure turbine 

capable of handling the AP1000 steam flow.   

Q4: What is the purpose of your Rebuttal Testimony? 

A4: The purpose of my Rebuttal Testimony is to address certain new information, assertions, 

and conclusions set forth in the Prefiled Direct Testimony of William Powers submitted 

in this proceeding on January 9, 2009 (“Powers Testimony”) in support of Joint 

Intervenors’ direct case.   

Q5: Please summarize your understanding of Mr. Powers’ contentions with regards to 

whether dry cooling is feasible at Plant Vogtle and identify any flaws in these 

contentions. 

A5: Mr. Powers contends that dry cooling is a viable option for Vogtle Units 3 and 4 based on 

several erroneous premises.   

First, Mr. Powers testifies that dry cooling can be utilized at the Vogtle site based on the 

notion that standard AP1000 design can accommodate both high and standard 

backpressure turbines.  (Powers Testimony at A13-A18).  Mr. Powers fails to understand 

the definition and purpose of the standard AP1000 design, as well as the optimum 

operating backpressure for the AP1000.  Moreover, Mr. Powers continues to maintain dry 
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cooling is feasible for a 1,117 MW AP1000 unit simply because smaller units utilize dry 

cooling.  In doing so, Mr. Powers misrepresents the capacity of these small power plants 

by referring to the total capacity of the power plant, rather than the individual unit’s 

capacity.   

Second, Mr. Powers asserts that dry cooling is compatible with facilities like Plant 

Vogtle.  (Powers Testimony at A19-A25).  This contention, much like his first, continues 

to reflect a total misunderstanding of standard plant design as well as gross 

underestimation of the impact of his suggested modifications to the AP1000 standard 

design. 

Third, Mr. Powers claims that the climate at the Vogtle site does not impact the 

effectiveness of a dry cooling system.  (Powers Testimony at A26-A29).  Once again, in 

an attempt to support his position, Mr. Powers cites several electric generating plants as 

examples of the effectiveness of dry cooling, and misrepresents the capacity of the units 

of these plants in his attempt to compare then to an AP1000 unit.   

Fourth, Mr. Powers maintains that the financial, economic and performance impacts on 

facility design, construction and operation do not favor wet cooling over dry cooling, but 

does not provide any support for this position.  (Powers Testimony at A30-A35)  Instead, 

Mr. Powers strings together a series of conclusory statements, faulty assumptions, and a 

single reference to a telephone conversation in 2002 as the basis for his opinion.  In fact, 

as presented in my direct testimony, the use of dry cooling with an AP1000 unit at Vogtle 

would negatively affect the performance and output of the unit and would cost 

substantially more than that proposed wet cooling system.  
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The Standard AP1000 Design Configuration Does Not Accommodate Both High and 
Standard Backpressure Turbines. 
 
Q6: Do you agree with Mr. Powers’ assertion (Powers Testimony at A13-A16) that 

implementation of dry cooling is compatible with AP1000 standard design?  

A6: No. As previously discussed in my direct testimony, the standard design for the AP1000, 

as specified in the Design Control Document (“DCD”), Rev. 17, Table 10.1-1 (Exhibit 

SNC000027), utilizes a triple exhaust, six-flow turbine-generator package in conjunction 

with a three shell steam surface condenser operating an average backpressure of 2.9” 

HgA at design conditions.  Based on information I received from SNC and our general 

operating experience with similar units across the Southern Company system, I assumed 

that such a turbine would operate at Vogtle with an alarm level of 5.0” HgA.  Mr. Powers 

ignores these basic requirements of the standard design configuration, and concludes that 

a high backpressure turbine, which he defines as maintaining the required steam flow at a 

backpressure of 8.0” HgA or greater, can be used with a standard AP1000 unit (Powers 

Testimony at A15-A16).  Mr. Powers refers to “design limitations” but neither describes 

these design limits nor cites any authority for his statement.  Rather, he concludes that not 

only is a backpressure of 8” HgA compatible with standard design, but it might be 

“simpler and less expensive.”  (Powers Testimony at A16).  As my direct testimony and 

Exhibit SNC000024 state, a high backpressure turbine is not compatible with the current 

AP1000 standard plant design, and I am not aware of a triple-exhaust high backpressure 

turbine that could accommodate the AP1000 steam cycle in conjunction with the 

operating limits of Plant Vogtle if the unit used dry cooling. 
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Q7: Do you agree with Mr. Powers’ assertion (Powers Testimony at A21-A23) that 

implementation of dry cooling does not interfere with standard design and requires 

few modifications to the AP1000 design?  

A7: No.  Mr. Powers’ characterization of the standard design is incorrect.  I understand that 

Mr. Chuck Pierce addresses standard design issues in his rebuttal testimony and, thus, I 

refer the Board to that testimony.  Moreover, as I stated in my direct testimony and 

explain in more detail below, the modifications necessary to accommodate dry cooling 

with an AP1000 unit would be significant.  

Q8: On pages 6 and 7 of his direct testimony (Powers Testimony at A21-A22), Mr. 

Powers states that the surface condensers necessary with the wet cooling system in 

the AP1000 design can be removed to create adequate space for ACC steam ducts 

and that 20-foot diameter openings in the wall of the turbine building are necessary 

to install these ducts.  Mr. Powers also states that these modifications “in no way 

rise[s] to the level of reworking the entire turbine building” and do not interfere 

with the standard design for the AP1000.  Do you agree? 

A8: No.  The AP1000 standard plant is designed using a water cooled condenser.  The entire 

turbine building structure as well as surrounding yard structures would likely have to be 

redesigned to accommodate an ACC.  The present design of the AP1000 turbine-

generator/condenser support system works together as one mass along with the “table-

top” turbine pedestal design.  Substituting steam piping for the present condensers along 

with substantially different reaction loads would likely cause a significant portion of the 

entire turbine building structure to be redesigned, including but not limited to, main 

building support steel, spring support foundation system, and turbine building base mat 
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foundation.  As described in the DCD, the lateral bracing under the turbine-generator 

deck also serves to brace the building frame.  (Exhibit SNC000028, Section 10.2.2.1).  

Moreover, this “integrated” design reduces the bracing and number of columns required 

in the building.  The changes necessary to accommodate an ACC and its steam ducts 

would clearly affect this design and require the reworking of the turbine building.   

Current Dry Cooling System Design is Not Compatible with Facilities like Plant Vogtle. 

Q9: In support of his testimony that dry cooling is compatible with facilities like Vogtle 

Units 3 and 4, Mr. Powers references the Midlothian, Wyodak, and Matimba power 

plants (Powers Testimony at A18, A26).  Is Mr. Powers’ comparison accurate?   

A9: No.  Mr. Powers fails to specify that the capacity he cites is total capacity and not the 

individual unit’s capacity.  (Exhibits SNC000032 and SNC000033).  As shown in the 

chart below, the Midlothian plant consists of six units of 275 MW each for a total of 

1,650 MW.  The Wyodak power plant consists of one 330 MW unit and the Matimba 

power plant consists of six units for a total of 4,000 MW.  I have visited the Matimba 

site.  From personal observation, I can testify that the Matimba dry cooling system does 

comprise one large structure.  The structure is divided into six independent units, one for 

each of the six turbines on the site.  Each turbine carries a capacity of 660 megawatts as 

opposed to the AP1000 turbine that has a capacity of almost 1200 megawatts.  Clearly, 

these are not comparable examples of the dry cooling facilities that would be required for 

the capacity of the Vogtle units, which are 1,117 MW each.   

Plant Name  Unit Capacity Number of Units Total Capacity 
Midlothian  275 MW  6 units 1650 MW 
Wyodak  330 MW 1 unit 330 MW 
Matimba  665 MW 6 units 4000 MW 
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Comparing six, small high backpressure turbines to one large standard backpressure 

turbine not only provides no viable comparison, but is an attempt to pass-off smaller units 

as evidence that dry cooling is feasible with the much larger units.  Mr. Powers repeated 

references to these small dry cooled units, always presented in the aggregate, 

mischaracterizes the applicability of dry cooling to larger units.   

Q10: Mr. Powers claims the use of an ACC system and high backpressure turbine for the 

AP1000 would be simpler and less expensive (Powers Testimony at A30-31).  How 

do you respond? 

A10: Mr. Powers reaches the conclusion that a high backpressure turbine would be simpler and 

less expensive for the AP1000 with no specifics on how such a high backpressure turbine 

could be used at the Vogtle site, no cost calculations, no diagrams and no data supporting 

this conclusion.  Additionally, Mr. Powers fails to identify any high backpressure turbine 

compatible with the capacity of the Vogtle units.  As I previously stated in my direct 

testimony and Exhibit SNC000024, not only would a high backpressure turbine prove 

much more complicated, due to the necessity of using multiple smaller ACC units and the 

parallel construction to existing buildings and redesign of the units, but these multiple 

units and construction and relocation costs would be excessive.   In fact, simply 

constructing the necessary ACC units would cost at least $445 million for each of the 

Vogtle units, which figure does not include increases in ongoing operation and 

maintenance costs. 

Q11: With regard to Exhibit JTI000038, please describe the Heller System. 

A11: The Heller System is what is referred to as an “indirect dry cooling system”.  It operates 

similarly to a traditional wet cooling system in that the steam being exhausted by the 
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turbine is being condensed inside of a condenser.  The condenser has a loop of circulating 

water that goes out to a tower where it rejects its heat to the atmosphere.  However, the 

condenser utilized with a Heller System in not the same as the condenser utilized with a 

wet cooling system; it is what is called a “direct contact” condenser.  What this means is 

that the condensed steam from the turbine comes directly into contact with the cooling 

water being circulated out to the tower.  As it condenses, the condensate and the 

circulating water form one big pool at the bottom of the condenser and some of that pool 

is pumped out to the tower to cool while the rest is pumped back to the reactor to be 

turned into steam.  Similarly, with an indirect system such as the Heller, the cooling 

water does not come into direct contact with the air inside the tower.  Instead, it is 

circulated through large, finned tubes similar to those in an ACC, and it rejects its heat 

via conduction and convection through the tubes into the air.  No evaporation takes place 

with a Heller System.   

Q12: Is the Heller System different than the dry cooling systems installed on the units 

referenced in Mr. Powers’ direct testimony (e.g., Midlothian, Matimba, and 

Wyodak)? 

A12: Yes; all of the units Mr. Powers mentions are cooling via air-cooled condensers in which 

the steam is being exhausted from the turbine through long ducts to be condensed inside 

of the finned-tube bundles in the ACC. 

Q13: Exhibit JTI000038 at p. 9 references “the only dry-cooled nuclear power plant in the 

world.”  Are you aware of a nuclear power plant that utilizes dry cooling -- either 

the Heller System or some other type?   
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A13: I was not aware of a nuclear power plant that uses dry cooling prior to reading Exhibit 

JTI000038 and, even then, I was skeptical of the assertion.  After conducting some 

additional research, we found one reference in another GEA presentation that states that 

the Bilibino nuclear power plant in Russia “is the only dry-cooled nuclear PS in the 

world.”  (Exhibit SNC000056).  The Bilibino nuclear power plant consists of four 12 

MW light-water-cooled, graphite-moderated reactors (48 MW total) and is located above 

the Arctic Belt.  (Exhibit SNC000056).  This facility is clearly not comparable to a two 

unit AP1000 power plant at Vogtle.   

Q14: Does Exhibit JTI000038 identify an application of the Heller System with a turbine 

with a capacity of 1,100 MW or greater? 

A14: No.  In fact, the capacities of the plants referenced in the Heller materials are similar to 

the Midlothian, Wyodak, and Matimba plants cited by Mr. Powers.  As shown on the 

attached chart and related materials (Exhibit SNC000057), the units listed in the Heller 

materials range from 100 MW to 700 MW, which are the size units that generally utilize 

dry cooling.     

Q15: Is the Heller System compatible with the AP1000 standard design? 

A15: No, it could not be used with any AP1000 Standard unit constructed in accordance with 

DCD Rev. 17 because the direct contact condenser employed by the Heller System is not 

the same as the steam surface condenser utilized in the AP1000 design and, therefore, as 

with the other dry cooling systems, the installation of the Heller System would require 

significant redesign of the AP1000 standard plant.  As mentioned, in a direct contact 

condenser, the condensed steam and the cooling water come into direct contact with each 

other, which means two things: First, it takes a physically different kind of condenser; 
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you cannot keep half of the water running through tubes and get direct contact and more 

importantly, because the same water is being sent both back to the reactor to be turned 

into steam and out to the tower to be cooled, all of the water in the system must be high 

quality water capable of being passed through the reactor.  I could not tell exactly how 

much from looking at this exhibit, but this would dramatically increase the amount of 

“clean” water required to operate the plant.  In any event, this type of condenser and 

larger amount of high quality water are not part of the AP1000 Standard plant design. 

Secondly, a Heller System would present the same operational problems and limitations 

as a standard dry-cooled system.  Although direct comparisons of the Vogtle cooling 

system to a Heller System are difficult to make because there is no indication in Mr. 

Powers’ testimony regarding the source of the data shown, page 18 of JTI000038 

provides the basis for a rough comparison. Page 18 illustrates that with an 800 MW coal 

unit the turbine backpressure with both a Heller System and an ACC exceeds 5” HgA 

prior to the ambient temperature reaching 90ºF.  While it is uncertain whether a Heller 

System at Vogtle would perform similarly, in my opinion the 800 MW coal unit provides 

the basis for a reasonable estimate that as temperatures increased the Heller System 

would not be able to maintain anywhere near a comparable turbine backpressure of a wet 

system such as the one specified as part of the AP1000 standard design. In all likelihood, 

the Heller System would experience the same problems as an ACC in maintaining 

backpressure below the turbine alarm setpoint of 5” HgA. 

 

 

 



 

 11  

The Impact of Climate in the Vicinity of the Vogtle Site. 

Q16: Mr. Powers asserts a dry cooling system can be effective despite the impact of 

climate in the vicinity of the Vogtle site (Powers Testimony at A27-29).  How do you 

respond?  

A16: Mr. Powers fails to recognize that when the ambient air temperature rises and peak 

summer conditions occur, dry cooling is at its most vulnerable and demand for energy is 

at its highest.  As I present in my direct testimony, as the ambient temperature rises, an 

ACC becomes less efficient and, thus, creates higher backpressures that affect the 

operation of the turbine.  This effect would be most apparent during summer peak 

conditions when maximum output is needed the most.       

Q17: Mr. Powers also states that the ambient temperature at Vogtle is less than 70° F 

during most of the year and that peak summertime design conditions generally 

occur less than 200 hours a year.  Mr. Powers further states that there would be 

relatively little differential in the MW output of wet and dry systems under these 

conditions (Powers Testimony at A27 and A28).  How do you respond?   

A17: The temperature in Augusta, Georgia exceeds 70° F over 36 percent of the hours in each 

year (3,215 of 8,760 total hours).  (Exhibit SNC000037).  On average, the temperature 

exceeds 90° F for 200 hours a year.  (Exhibit SNC000037).  As I explain below, this 

position conveniently ignores those portions of the year when the temperature is greater 

than 70° F and the demand for electricity is highest.  In fact, a “typical” wet cooling 

system will outperform a commensurate air-cooled system at temperatures above 60º F, 

which means a wet cooled system will outperform the dry cooled system the majority of 

the year.   
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The Financial, Economic, and Performance Impacts of Dry Cooling On the Design, 
Construction, and Operation  of an AP1000 at Vogtle. 
 
Q18: Mr. Powers states that an ACC design system would be simpler than the standard 

AP1000 design and that simplification generally makes a system more reliable 

(Powers Testimony at A30-A35).  Do you agree with Mr. Powers? 

A18: No.  As mentioned previously, an ACC would contain vastly more moving parts and 

pieces, which translates to vastly more time and money spent on maintenance, repair, and 

replacement of parts over the life of the plant, than would a wet system, especially if it 

employed a natural draft tower.  An ACC is, in a sense, thermodynamically simpler 

because it involves no evaporative heat transfer, but I would have a hard time saying it is 

a “simpler” system than a wet system.  I would never say it is more reliable.   

Q19: With regard to your testimony that a 334 module ACC would be required for 

operation with an AP1000 unit, Mr. Powers states that “it makes no sense to build a 

334 module ACC that costs $361 million and has a 44 MW parasitic fan load when a 

230 module ACC with 30 MW parasitic fan load would result in the same annual 

energy penalty for the dry cooling option.  ACC design is a balance between cost, 

size, and performance.” (Powers Testimony at A30-A35).  How do you respond? 

A19: While sizing any cooling system is a balance between cost and design, to make an 

equitable comparison one must compare not only the cost and performance of the cooling 

system itself, but also the differences in unit output.  In my initial comparison, I 

theoretically designed an ACC capable of replicating the wet system’s performance 

because it gave an “apples-to-apples” comparison.  I am not sure what the basis for Mr. 

Powers’ statement that a smaller ACC would result in the same annual energy penalty is 

supposed to mean or where exactly he gets the basis for that statement.  Using a smaller 
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ACC would certainly result in a lower cost for the ACC and lower parasitic power 

requirement than a larger ACC, but, as my report shows, that would be more than offset 

by the lower generation out of the steam turbine due to the higher backpressure at which 

it would be exhausting.  Furthermore, Mr. Powers’ assertion still fails to address the 

fundamental point that any realistic ACC design would not be able to duplicate the 

performance of a wet cooling system and would incur exorbitant cost increases. 

Q20: Mr. Powers further states that there would relatively little differential in the MW 

output of the wet and dry systems during most of the year whenever ambient 

temperature is less than approximately 70° F (Powers Testimony, A30-A35).  How 

do you respond? 

A20: I would argue that Mr. Powers’ own submitted evidence seems to contradict his 

testimony.  First, Attachment D that was originally attached to his declaration submitted 

in opposition to SNC’s Motion for Summary Disposition shows that a “typical” wet 

cooling system will outperform a commensurate air-cooled system at temperatures above 

60º F (Exhibit SNC000036, p. 10).  His recently submitted Exhibit JTI000038 seems 

even more contradictory on p.18, where it shows that there is no temperature at which an 

ACC’s performance can approach that of a wet system for the particular 800 MW 

supercritical coal unit that was being studied.  I would also say that even if Mr. Powers’ 

statement were true, and even if the temperature only exceeded 70º F roughly 1/3 of the 

year, suffering diminished unit performance for even that period of time is a significant 

cost in lost generation.  The fundamental point is that for any given turbine, regardless of 

the backpressure limits of the turbine, a wet system would enjoy a substantial 
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performance advantage over any of Mr. Powers’ proffered dry systems for significant 

portions of the year.  

Q21: Are true, accurate and correct copies of each of the exhibits heretofore referenced in 

your testimony attached to this pre-filed written rebuttal testimony, and do they 

accurately portray the facts they purport to portray?   

A21: Yes, except for Exhibits SNC000024, SNC000027, SNC000028, SNC000032, 

SNC000033, SNC000036, and SNC000037, which are attached to the testimony that I 

submitted in this proceeding on January 9, 2009. 

Q22: Does this conclude your testimony?   

A22: Yes.  




