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On November 20,2009, a Category 1 public meeting was held between the U.S. Nuclear 
RegulatorY Commission (NRC) and representatives of PGN at NRC Headquarters, One White 
Flint North, 11555 Rockville Pike, Rockville, Maryland. The purpose of the meeting was to 
discuss the recently identified containment building concrete delamination. A list of attendees is 
provided as an enclosure. 

The presentation started with opening remarks from Eric Leeds, Director, NRC Office of Nuclear 
Regulation; Luis Reyes, Administrator, NRC Region II, and Jim Scarola, PGN Senior Vice 
President and Chief Nuclear Officer. Eric Leeds emphasized that the purpose of this 
presentation was for PGN to provide a status of their investigation of the recently identified 
containment building concrete delamination; although, the investigation was not yet complete. 
Luis Reyes briefly discussed the ongoing Special Inspection at Crystal River that began on 
October 13. The purpose of the Special Inspection is to help the NRC better understand the 
issue and to independently assess PGN's actions to address it. 

Jim Scarola outlined the presentation (Agencywide Documents Access and Management 
System (ADAMS) Accession No. ML093240292), which included an analysis of extent of 
condition, a design basis analysis, root cause, and repair options. He then yielded the floor to 
Jon Franke who discussed the analysis of extent of condition. 

Jon Franke, Vice President, Crystal River Nuclear Plant, discussed some of the current 
refueling activities, especially those related to the extended power uprate and the steam 
generator replacement (SGR). He continued his presentation, describing general dimensions of 
the reactor building and its design features. Next he discussed some activities involving the 
steam generator replacement, which included creating a 25 feet by 27 feet opening in the side 
of the containment building. A water jet generating approximately 25,000 pounds per square 
inch of pressure was used in the concrete removal process. The delamination was found during 
this concrete removal process approximately 9 to 10 inches from the outside surface, the depth 
of the horizontal tendons. 

Garry Miller, Manager, PGN Containment Project, a new PGN organization created specifically 
to manage the containment delamination issue, continued the presentation by describing 
various analyses involved in the investigation of the issue. Joe Donahue, Vice President, PGN 
Nuclear Oversight, described changes made to the nuclear oversight organization to support the 
issue as well. A special subcommittee of the Nuclear Safety Oversight Committee was 
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convened to provide an independent review of activities associated with the containment 
concrete delamination. 

Next in the presentation was Paul Fagan of PGN, who discussed the assessment of extent of 
condition. Various tests were performed on the containment structure. The majority of the 
external structure of containment and accessible containment wall surfaces in adjacent 
buildings were sUbject to impulse response testing (IR). This type of testing is useful for plate­
like structures in determining delamination. Ground penetrating radar was used to locate 
tendons beneath the surface of the concrete before obtaining core bore samples. 

The core bores were used to confirm the IR results; and the samples were also sent to multiple 
labs for petrographic and other analysis. The holes left by the core bores were inspected using 
a boroscope to view the inside of the concrete and confirm whether or not delamination was 
present. Impact echo testing may also be used in the future to further confirm these results. 
The results of the test to date show that the delamination is limited to the area between 
buttresses 3 and 4 and centered on the SGR opening. 

Garry Miller continued discussing the results of the investigation to date; although, it must be 
emphasized that at the time of the presentation, no root cause determination had been made. 
Mr. Miller discussed the shape of the delamination and the apparent relation to energized and 
de-energized tendons. He also discussed different structural features that probably served to 
limit propagation of the delamination. 

At this point, questions were taken from members of the audience. A member of the NRC 
asked if there was a correlation between the results of the core bores and the IR testing. The 
answer was that the IR testing predicted with 100 percent accuracy the delamination confirmed 
by the core bores. The NRC staff member also asked about the strength of the concrete. The 
answer was that the strength was less than expected but still above design parameters. 

Another NRC staff member asked about the limitations of the IR testing method. The answer 
received was that IR testing determines the existence of delamination, but not at what depth the 
delamination occurs. In order to determine the depth of the delamination, impact echo testing or 
core bores, as was done, is needed. 

Paul Gunter of Beyond Nuclear asked questions next. His first question related to the square 
footage of the exterior of the containment building and the coverage of the core bores. He next 
asked if the containment building was "sub-atmospheric", which it is not. His third question 
related to inspection of the steel liner for corrosion. The answer was that liner corrosion 
inspection was not the subject of this effort, but is covered in inservice inspections. 

After a 10 minute break, Dr. Chong Chiu of Performance Improvement International, discussed 
the different failure modes that his company was investigating. Through reviewing construction 
and operational history of the containment building, 74 different failure modes were 
hypothesized. His job is to refute those failure modes that did not occur or could not have 
contributed to the delamination of the concrete. These failure modes were grouped into nine 
different categories. As of the date of the presentation, 47 failure modes had been eliminated. 
As more data is gathered from the field, the number of failure modes will be narrowed further. 
Any repair model will encompass all supported or unrefuted failure modes, and the schedule for 
repair will be driven by the technical analysis. 
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Ed Bird of MPR Associates, Inc. continued the presentation discussing detailed finite element 
analyses (FEA) that model the forces within the structure of the containment building. 
Afterwards, Mr. Miller provided a walkthrough of the different repair options that PGN is 
considering. Ultimately, the final repair option will be to remove and replace the delaminated 
material, restoring the applicable design basis margin. 

At this point, additional questions were taken from members of the audience. One NRC staff 
member asked about asymmetries of the structure compared to the FEA model. Another NRC 
staff member asked how rebar was included in the FEA model, and the answer was that it was 
not, and did not need to be modeled explicitly. A staff member from NRC's Region I office 
asked if differences in containment structures from other plants had been included in the root 
cause analysis where SGRs had taken place without delamination, and the answer was yes. 

Mr. Reyes summarized the presentation, and stated that the special inspection of the Crystal 
River Unit 3 was still active and after PGN presents their root cause analysis, then a public 
meeting will be held to present the results of the inspection. Another public meeting may be 
held before the unit is placed back in service. The NRC staff is also investigating generic 
implications. 

Mr. Scarola then presented his closing remarks, stating that PGN respects and appreciates the 
expertise and openness of the NRC. He also stated PGN's commitment that energy production 
is second to its top priority of safety. 

Mr. Gunter asked that the licensee's root cause analysis be made public. 

Thomas Saporito of Saporito Energy Consultants then commented that in his opinion the 
licensee's design and testing methods were insufficient and that impact echo testing and 
destructive testing of the containment building needed to be performed. He also asked that the 
other reactor units on site be shut down until the root cause analysis is finished. However, there 
is only one reactor on site. Further, he asked that a formal hearing be convened before the 
repair is completed and questioned whether generic correspondence would be forthcoming. 
With that the meeting was adjourned. 

Members of the public were in attendance, however no Public Meeting Feedback forms were 
received. Please direct any inquiries to me at 301-415-1447, or Farideh.Saba@nrc.gov. 

-r~~(}+-
Tracy J. Orf, Project Manager 
Plant Licensing Branch, 11-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 
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Ed Bird of MPR Associates, Inc. continued the presentation discussing detailed finite element 
analyses (FEA) that model the forces within the structure of the containment building. 
Afterwards, Mr. Miller provided a walkthrough of the different repair options that PGN is 
considering. Ultimately, the final repair option will be to remove and replace the delaminated 
material, restoring the applicable design basis margin. 

At this point, additional questions were taken from members of the audience. One NRC staff 
member asked about asymmetries of the structure compared to the FEA model. Another NRC 
staff member asked how rebar was included in the FEA model, and the answer was that it was 
not, and did not need to be modeled explicitly. A staff member from NRC's Region I office 
asked if differences in containment structures from other plants had been included in the root 
cause analysis where SGRs had taken place without delamination, and the answer was yes. 

Mr. Reyes summarized the presentation, and stated that the special inspection of the Crystal 
River Unit 3 was still active and after PGN presents their root cause analysis, then a public 
meeting will be held to present the results of the inspection. Another public meeting may be 
held before the unit is placed back in service. The NRC staff is also investigating generic 
implications. 

Mr. Scarola then presented his closing remarks, stating that PGN respects and appreciates the 
expertise and openness of the NRC. He also stated PGN's commitment that energy production 
is second to its top priority of safety. 

Mr. Gunter asked that the licensee's root cause analysis be made public. 

Thomas Saporito of Saporito Energy Consultants then commented that in his opinion the 
licensee's design and testing methods were insufficient and that impact echo testing and 
destructive testing of the containment building needed to be performed. He also asked that the 
other reactor units on site be shut down until the root cause analysis is finished. However, there 
is only one reactor on site. Further, he asked that a formal hearing be convened before the 
repair is completed and questioned whether generic correspondence would be forthcoming. 
With that the meeting was adjourned. 

Members of the public were in attendance, however no Public Meeting Feedback forms were 
received. Please direct any inquiries to me at 301-415-1447, or Farideh.Saba@nrc.gov. 
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