
From: 
To: 
Subject: 

Date: 

Candra Heroando 
Sock. Ecedericic ~ 
RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NlJCI.EAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Tuesday, August 11, 202011:50:00 AM 

Thursday is also OK with me. Anytime is open. 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Tuesday, August 11, 2020 11:42 AM 

To: Candra, Hernando <Hernando.Candra@nrc.gov>; Pires, Jose <Jose.Pires@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

I have 3 meetings Wed afternoon from Noon to 3:30 PM. How about Thursday morning 
between 9:00 and 10:00 AM? I can resolve your comments (if any) thereafter and send the 
report to Dogan for his "blessing" and then send it to Region IV by COB Friday. If Thursday 
morning 9 - 10 AM works for all. I will schedule a Skype call . 

I did talk to Sujll and he wants me to help him review a couple of reports on our own time 
and nothing to do with NRG. I agreed but told him that they will have to use my personal 
email. He mentioned talking to you. Jose and even Dogan. I am going to run this by 
Dogan just for his awareness smce it's on my own lime. What do you think? 

Frederick E. Sock, P E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Freder1ck.Sock@occ gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc.gov> 
Sent: Tuesday, August 11, 2020 11:30 AM 

To: Pires, Jose <Jose Pices@nrc eov>; Sock, Frederick <Frederick Sock@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

I am reading those doc, Wednesday is open for me too. 



Hernando 

Did Sujid call you? He want us to review the blast and impact paper with to CAC. 

Fr,om: Pires, Jose <Jose P1ces@nrc gov> 
Sent: Tuesday, August 11, 2020 11:12 AM 

To: Sock, Frederick <Eredenck.Sock@nrc gov>; Candra, Hernando <Hernando Candra@nrc iOY> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

I got your email and documents, thanks. Wednesday after 2:00PM would be good for me. 
Maybe at 3:00? 

Fraom: Sock, Frederick <frederjck.Sock@nrc 1tov> 
Sent: Tuesday, August 11, 2020 11:02 AM 

To: Candra, Hernando <Hernando candra@nrc,gov>; Pires, Jose <Jose P1res@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hernando and Jose: 

I'm assuming you all received the documents I sent out for your review last Saturday. Do 
you think we need to set up a Skype call tomorrow to discuss your comments? I did change 
the original write up to address the comments by Region IV. I had already addressed 
Jose's and Hernando's comments that required I revised the document. Let me know your 
thoughts! 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

u S Nuclear Regulatory Comm1ss1on 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

fredenck.Sock@occ.gov 



Fr,om: Sock, Frederick 

Sent: Sunday, August 09, 2020 3:32 PM 

To: Candra, Hernando <Hernando,Candra@nrc gov>; Pires, Jose <Jose Pires@nrc.gov> 

Cc: Seber, Dogan <Pogan.Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Hernando and Jose: 

Responding to the comments on the draft report I (we) sent to Region IV about the Cooper 
Turbine Building Panel Siding issue. was a bit more extensive than I initially thought. 
However. I have completed revising the report and have attached it for your (technical and 
editorial) comments. I have also attached my responses lo the 1-pager of comments sent 
by Region IV. 

I promised to send R-IV our final draft by this Friday (August 14). I plan to send our draft 
report it to Dogan for his review after I have received your technical comments. Hopefully. I 
can get your comments by COB Wednesday. 

Thanks and enjoy the rest of what is left of the weekend 

Best Regards 

Frederick[. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Comm1ss1on 

Location: TWFN 10D68 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

f redenck.Sock@nrc.gov 



From: 
To: 
Subject: 
Date: 

Ok, got it. 

cangra tteroaooo 
Sock Frederick 
RE: Adding CAC No lo your HRMS Profile 
Tuesday, June 09, 2020 3:41:00 PM 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 
Sent: Tuesday, June 09, 2020 11:08 AM 

To: Candra, Hernando <Hernando.Candra@nrc.goV>; Pires, Jose <Jose.Pires@nrc.gov> 

Subject: Adding CAC No to your HRMS Profile 

Hello Hernando and Jose: 

Do not forget to add the CAC no. for the Cooper project to your HRMS profile. The 
instructions on how to accomplish this can be found on the OCFO site Uust search for CAC 
on NRC Intranet). Dogan (in the case of Hernando) and I guess Jeremy (in the case of 
Jose) will be on the "routing slip" of the request. If you need help, I'll be glad to assist. 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 
Location: TWFN-10068 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 



From: 
To: 
Subject: 
Date: 

SOCk Ecedecicts 
Candra Hernando 
RE: Low level comment of the MPR analysis 
Thursday, June 25, 2020 3:31: 19 PM 

Thanks Hernando. I will spend the weekend to go over your comments and have answers 
when we talk next week Tuesday or Wednesday. I will send out the Skype meeting 
invitation (to you and Jose) later today 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 
Mail Stop TWFN-10A36 

Phone: 301.415.5871 

fredenck sock@nrc iPY 

From: Candra, Hernando <Hernando.Candra@nrc.gov> 

Sent: Thursday, June 25, 2020 3:29 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov> 
Cc: Pires, Jose <Jose.Pires@nrc.gov> 

Subject: Low level comment of the MPR analysis 

Fred, 

The yellow marks are my input for the MPR report. 
WIii read the others. 

Hernando 



From: 
To: 
Cc: 
Subject: 

Date: 

Sock Frederick 
Candra Hernando 
~ 
RE: 19065 Endosure 2-LPI Report Ref. Al6254-LR-002 Rev 0-Response to NPPD Supplied Questions for 
Calculation No. 16-003 (003).pdf 
Monday, June 29, 2020 12:31:21 PM 

Thanks Hernando. You are ahead of me. I am trying to wrap up this review of grant 
proposals. I am thinking of scheduling a Skype meeting for Wednesday morning between 
11 and 12. Let me know if there is any conflict for you that does not show up on your 
calendar. We had a bi-weekly DE meeting schedule for that same time but was just 
cancelled. I am copying Jose on this response 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN 10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

fredenck Sock@nrc llPY 

Fr,om: Candra, Hernando <Hernando.Candra@nrc.gov> 

Sent: Monday, June 29, 2020 12:20 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov> 

Cc: Pires, Jose <Jose.Pires@nrc.gov> 
Subject: 19065 Enclosure 2-LPI Report Ref. A16254-LR-002 Rev 0·Response to NPPD Supplied 

Questions for Calculation No. 16-003 (003).pdf 

My comment are in yellow mark. 



From: 
To: 
Subject: 

Date: 

Seber Dogan 
Sock. Ecederids 
RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Wednesday, June 03, 2020 l :55:03 PM 

OK. Lets talk when you are ready. 

Dogan 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Wednesday, June 03, 2020 1:53 PM 

To: Seber, Dogan <Dogan.Seber@nrc.goV> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Great and to the point. 

Also. Doug Garner should be sending an email out today about Pilgrim. requesting review 
of its Security Plan (blast Analysis, etc.) with an aggressive timeline (July 15). I will need to 
go to the office to access it! 

We'll talk after I get the email (and you should be copied). 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Fredenck.sock@nrc.gov 

Fr,om: Seber, Dogan <Dogan.Seber@nrc gov> 
Sent: Wednesday, June 03, 2020 1:42 PM 

To: Sock, Frederick <f rederjck Sock@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Please review and comment: 
Dogan 



Hello Jeremy, 

Thank you for reaching out to us. We gladly accept this request as an Informal Assistance 
Request (IAR), as per RES Office Instruction PRN-001 . The amount of RES staff work 
hours for this effort is expected to be about 100 hours, which is consistent with the RES 
Office instruction to accept this work as an IAR. However, should anything chance during 
the review activities, we will let you know promptly. 

Mr. Frederick Sock of my staff will be the technical lead and will also serve as the POC 
from our end supporting your needs during this activity. If there is a specific CAC# to 
charge against, please let me or Fred know so we are charging the work hours 
appropriately. As soon as we hear from you on this, Fred can commence the review 
process. 

We anticipate completion of the review of the subject documents by June 30, 2020. At that 
time, we will be able to provide you our initial findings verbally. We estimate that we will be 
able to provide you our first draft technical report in writing by July 15, 2020; and submit the 
final review report a week after we receive any comments you might have. Please let us 
know if this tentative schedule is agreeable. 

Should you or your staff need any additional information, please contact me or Fred, we will 
do our best to support your needs. 

Best, 

Dogan Seber, PhD 

Branch Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Division of Engineering 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
r.:.. 301-415-0212 



From: 
To: 
Subject: 
Date: 

Pires, Jose 
Sock, Frederick: Candra. Hemaooo 
RE: Cooper Turbine Bldg Project 
Friday, June 19, 2020 9:01:00 AM 

OK. Thanks for letting me know. 

Jose A. Pires, PhD, PE 

Sr. Technical Advisor for Civil Structural Engtneenng 

Division of Engineering 
Office of Nuclear Regulatory Research 

US Nuclear Regulatory Commission 

11545 Rockville Pike, M/S TWFN-10A36 

Rockville, MD 20852-2738 

Ph: 301 415·2156 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Friday, June 19, 2020 7:20 AM 

To: Candra, Hernando <Hernando.Candra@nrc.gov>; Pires, Jose <Jose.Pires@nrc.gov> 

Subject: Cooper Turbine Bldg Project 

Good morning Hernando and Jose: 

Hope all is well with you and your family. I was hoping to get the draft of the write-up of the 
Cooper report to you all by the COB today but due to the other workload associated with 
reviewing grant proposals, I have to delay the Cooper project. Expect the draft by COB 
Monday. 

Thanks and Take Care 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Frederick Sock@nrc gov 



From: 
To: 
Subject: 
Date: 

PJres Jose 
Sock. Fredectck: candra. Hernando 
RE: Thanks for calling in. I will have the final draft to you on Monday 
Thursday, July 09, 2020 11 :55:00 AM 

You are welcome. If I have suggestions before Monday I will send to both of you. It looked 
good to me. 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Thursday, July 09, 2020 11:27 AM 

To: Pires, Jose <Jose.Pires@nrc.gov>; Candra, Hernando <Hernando.Candra@nrc.gov> 

Subject: Thanks for calling in . I will have the final draft to you on Monday 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@orc eov 



From: 
To: 
Subject: 

Date: 

PJres. Jose 
Candra. Hernando: Sock. Ecededds 
RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Tuesday, August 11, 2020 11:32:00 AM 

May I ask what blast and impact paper is Sujit referring to? Did he write a paper? Thanks, 

Fr,om: Candra, Hernando <Hernando.Candra@nrc.gov> 

Sent: Tuesday, August 11, 2020 11:30 AM 

To: Pires, Jose <Jose.Pires@nrc.gov>; Sock, Frederick <Frederick.Sock@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

I am reading those doc, Wednesday is open for me too. 

Hernando 

Did Sujid call you? He want us to review the blast and impact paper with to CAC. 

Fr,om: Pires, Jose <Jose Pices@nrc,gov> 

Sent: Tuesday, August 11, 2020 11:12 AM 

To: Sock, Frederick <fredenck Sock@nrc gay>; Candra, Hernando <Hernando Candra@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred. 

I got your email and documents, thanks. Wednesday after 2:00PM would be good for me. 
Maybe at 3:00? 

J~ 

Fr,om: Sock, Frederick <Fredenck Sock@nrc ~oy> 
Sent: Tuesday, August 11, 2020 11:02 AM 

To: Candra, Hernando <Hernando Candra@nrc gov>; Pires, Jose <Jose,P,ces@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hernando and Jose: 



I'm assuming you all received the documents I sent out for your review last Saturday. Do 
you think we need to set up a Skype call tomorrow to discuss your comments? I did change 
the original write up to address the comments by Region IV. I had already addressed 
Jose's and Hernando's comments that required I revised the document. Let me know your 
thoughts! 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN 10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 

Fr,om: Sock, Frederick 

Sent: Sunday, August 09, 2020 3:32 PM 

To: Candra, Hernando <Hernando.Candra@nrc gov>; Pires, Jose <Jose.e,res@nrc gov> 

cc: Seber, Dogan <Poeao Seber@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Hello Hernando and Jose: 

Responding to the comments on the draft report I (we) sent to Region IV about the Cooper 
Turbine Building Panel Siding issue, was a bit more extensive than I initially thought. 
However, I have completed revising the report and have attached it for your (technical and 
editorial) comments. I have also attached my responses to the 1-pager of comments sent 
by Region IV. 

I promised to send R-IV our final draft by this Friday (August 14). I plan to send our draft 
report it to Dogan for his review after I have received your technical comments. Hopefully, I 
can get your comments by COB Wednesday. 

Thanks and enjoy the rest of what is left of the weekend. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 



U.S. Nuclear Regulatory Commission 

Location: TWFN-10068 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 



From: 
To: 
Subject: 

Date: 

~ 
Sock. Frederidc Candra. Hemando 
RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Wednesday, August 12. 2020 10:34:00 AM 

I think that we are all in the same page. I do not think we need a meeting tomorrow. If the 
need for a meeting comes up for some reason, I can meet on Friday even though my 
calendar says I am out of the office. 

I am still planning to send an email after 3:30PM with inputs. if any. including some possible 
minor edits and proof reading. 

Thanks. 

fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Wednesday, August 12, 2020 10:30 AM 
To: Pires, Jose <Jose.Pires@nrc.gov>; Candra, Hernando <Hernando.Candra@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

It appears we are all on the same page. I will try to Include some of Jose"s reasoning in the 
write up. No need therefore for a Skype call tomorrow? 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Comm1ss1on 
Location: TWFN-10D68 

Mall Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc eov 

From: Pires, Jose <Jose Pires@nrc gov> 
Sent: Wednesday, August 12, 2020 10:27 AM 

To: Sock, Frederick <fredenck Sock@nrc gov>; Candra, Hernando <Hernando.Candra@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 



SIDING ANALYSIS 

LPI considered the load as static, which 1s conservative in this evaluation because it would 
lead to an underprediction of the forces on the bolts. MPR argues that a dynamic 
amplification could be considered, in which case the bolt stresses would be larger by as 
much as two for a very rapid pressure buildup. 

We feel that the pressure buildup will be relatively slow for a dynamic increase factor as 
large as two, which would be OK for a shock front followed by a permanent load . Given 
that we do not know the actual pressure buildup time and that given the size of the turbine 
building and the origin of the pressure (pipe rupture and not a deflagration or detonation) 
LPI did well in not taking advantage of the demand increase from dynamic amplification. 
Although a dynamic amplification may be possible it is not expected that it would be closer 
to one than two and more analyses would have to be done to justify it. 

Hernando said that for a dynamic load, the strain rates also would be higher, which could 
increase the bolt strength. This is one more reason for LPI having done well in not 
accounting for the dynamic ampliflcat1on It reinforces Fred's argument. It does not seem 
necessary to include it (I think that Hernando did not mean to include it but just wanted to 
let us know). Usually, the increase in material strength depends on the strain rate. For 
Impact and shock (at close range) it 1s high but still less than the dynamic amplification 
factor. For a deflagration and as the buildup rate decreases, the increase in strength is 
much smaller and negligible. But the high strain rate can also make the material more 
brittle. That is another possible conservatism for this issue. But tn this case, I do not think 
the strain rate is expected to be so high. 

Fr,om: Sock, Frederick <Frederick Sock@nrc ~ov> 
Sent: Wednesday, August 12, 2020 9:38 AM 

To: Candra, Hernando <Hernando Candra@occ eov>; Pires, Jose <Jose P1ces@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Let's wait to hear from Jose and then I may be able to get out of the meeting tomorrow 
morning and re-schedule the Skype call. I think I disagree with MPR's analysis 

Thanks 

Frederick E. Sock, P E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 
Mail Stop TWFN-10A36 



Phone: 301.415.5871 

frederick.Sock@nrc.&ov 

Fr,om: Candra, Hernando <Hernando.Candra@nrc gov> 

Sent: Wednesday, August 12, 2020 9:33 AM 

To: Sock, Frederick <Fredenck.Sock@nrc.gov>; Pires, Jose <Jose.Pices@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Fred, 

The red text implies "the reduction of external load". I may be mis interpreted it !. 

The MPR report states In Section 3.1 that the dynamic response of the structure and any dynamic 

amplification from the impulse load should have been taken into consideration In Calculation NEDC 

16-003 [2) . According to MPR, ignoring these issues could result in the under prediction of the 
applied pressure load (an consequently the stresses in the connection) by as much as a factor of two 

because after an HELB event, the turbine building pressurizes rapidly, resulting In a quick transient 

load .. 

Fr,om: Sock, Frederick <Frederick.Sock@nrc eov> 
Sent: Wednesday, August 12, 2020 9:14 AM 

To: Candra, Hernando <Hernando Candra@nrc gov>; Pires, Jose <Jose Pires@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Maybe we need the call after all ! 

The argument I was making was, that due to the size of the Turbine Building. the pressure 
load resulting from a High Energy Line Break will eventually settle down to be static in 
nature when it is experienced by the panel sidings. If we start looking at it as a dynamic 
load, then the profile changes and we have to account for the dynamic effect of the load, 
and as you also said. we have to use a dynamic increase factor for the material. What the 
profile of the pressure loading will be. is difficult to ascertain with some type of fluid 
dynamics analyses (like GOTHIC. etc.). I think it is reasonable we see the pressure loading 
on the sidings as a static load 

Your thoughts Jose? 



Frederick E. Sock, P.E 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10068 

Mail Stop TWFN-10A36 

Phone: 301 .415.5871 

f rederjck.Sock@nrc.gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc.gov> 
Sent: Wednesday, August 12, 2020 8:55 AM 

To: Sock, Frederick <Fredenck Sock@nrc.gov>; Pires, Jose <Jose.Pjres@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

About the dynamic load: 

My interpretation is if the built up pressure in the turbine building is treated as dynamic load, 
for example when it reached to 0.5 psig then it will create an amplified stress wave from the 
reflection when it hit the boundary. In the extreme case 1t doubles (in the case of fixed end 
beam). So the same 0.5 psig dynamic pressure will create a maximum 2 time stress level 
compared with static pressure. However, the material resistance is also amplified due to 
high strain rate. So dynamic effect does not reduce the external load, but affect the stress 
level and also the material resistance. Discuss with Jose. 

Fr,om: Sock, Frederick <Frederick Sock@nrc eoy> 
Sent: Wednesday, August 12, 2020 8:24 AM 

To: Candra, Hernando <Hernando.Candra@nrc gov>; Pires, Jose <Jose,Prres@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

I don't think we need to have a Skype call tomorrow, considering that Hernando did not 
have many comments and they have been resolved. I am just waiting on Jose (if he has 
any) and then 1"11 forward the draft to Dogan before sending it to Region IV. I will go ahead 
and cancel the call scheduled for tomorrow morning. We can resolve Jose"s comments (if 
any) via email. 

Thanks 



Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S Nuclear Regulatory Commission 

Location: TWFN-10D68 
Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick sock@nrc gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc gov> 
Sent: Wednesday, August 12, 2020 8:19 AM 

To: Sock, Frederick <fredenck Sock@nrc gov>; Pires, Jose <Jose Pires@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Look good Fred. 

Fr,om: Sock, Frederick <fredenck Sock@nrc gov> 
Se nt: Tuesday, August 11, 2020 5:47 PM 

To: Candra, Hernando <Hernando Candra@nrq:ov>; Pires, Jose <Jose Pjres@nrc 11:ov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

I concurred with several of the changes that you made and decided to leave two of them 
the way it was written. See attached. 

Thanks again 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

f rederick.Sock@nrc.gov 



Fr,om: Candra, Hernando <Hernando Candra@nrc gov> 
Sent: Tuesday, August 11, 2020 2:54 PM 

To: Sock, Frederick <Fredenck.Sock@nrc gov>; Pires, Jose <Jose,P1res@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Fred, 

Look good to me. I only have a few minor comments and you may ignore them in your final 
version. 

Hernando 

From: Sock, Frederick <Frederjck,Sock@nrc..icoV> 
Sent: Tuesday, August 11, 2020 11:02 AM 

To: Candra, Hernando <Hernando Candra@nrc gov>: Pires, Jose <Jose,Pices@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hernando and Jose: 

I'm assuming you all received the documents I sent out for your review last Saturday. Do 
you think we need to set up a Skype call tomorrow to discuss your comments? I did change 
the original write up to address the comments by Region IV. I had already addressed 
Jose's and Hernando's comments that required I revised the document. Let me know your 
thoughts! 

Regards 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 



Fr,om: Sock, Frederick 

Sent: Sunday, August 09, 2020 3:32 PM 

To: Candra, Hernando <Hernando,Candra@nrc gov>; Pires, Jose <Jose Pires@nrc.gov> 

Cc: Seber, Dogan <Pogan.Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Hernando and Jose: 

Responding to the comments on the draft report I (we) sent to Region IV about the Cooper 
Turbine Building Panel Siding issue. was a bit more extensive than I initially thought. 
However. I have completed revising the report and have attached it for your (technical and 
editorial) comments. I have also attached my responses lo the 1-pager of comments sent 
by Region IV. 

I promised to send R-IV our final draft by this Friday (August 14). I plan to send our draft 
report it to Dogan for his review after I have received your technical comments. Hopefully. I 
can get your comments by COB Wednesday. 

Thanks and enjoy the rest of what is left of the weekend 

Best Regards 

Frederick[. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Comm1ss1on 

Location: TWFN 10D68 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

f redenck.Sock@nrc.gov 



From: 

To: 
Subject: 

Date: 

Pires Jose 
Candra. Hernando: Sock. Ecederids 
RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Thursday, August 13, 2020 9:56:00 AM 

I will send comments/response in 45 minutes or less. 

fr,om: Candra, Hernando <Hernando.Candra@nrc.gov> 

Sent: Thursday, August 13, 2020 9:53 AM 

To: Sock, Frederick <Frederick.Sock@nrc.gov>; Pires, Jose <Jose.Pires@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Look good Fred. 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Thursday, August 13, 2020 9:45 AM 

To: Candra, Hernando <Hernando.Candra@nrc.gov>; Pires, Jose <Jose.Plres@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Good morning Hernando and Jose: 

I revised Jose's and Hernando's comments slightly and added a concise version as a 
footnote on page 4 of the attached repot. That's the only change. Tell me what you think 
before I send it to Dogan this morning. 

Thanks 

Frederick E. Sock, P.E. 
Strnctural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S Nuclear Regulatory Comm1ss1on 

Location: TWFN 10068 
Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Frederick sock@orc eov 

From: Candra, Hernando <Hernando Candra@nrc gov> 



Sent: Wednesday, August 12, 2020 10:40 AM 
To: Pires, Jose <Jose.Pires@nrc.eov>; Sock, Frederick <Fredenck.Sock@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Jose , I agree. Don"t include it. just for discussion about the sentence of the "under
predict,on of the applied pressure load" in the MPI report. 
I don't think we need a meeting too. 

Fr,om: Pires, Jose <Jose P1res@nrc wov> 
Sent: Wednesday, August 12, 2020 10:27 AM 
To: Sock, Frederick <Frederick Sock@nrc wov>; Candra, Hernando <Hernando Candra@nrc llPY> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

LPI considered the load as static, which is conservative in this evaluation because it would 
lead to an underprediction of the forces on the bolts. MPR argues that a dynamic 
amplification could be considered, in which case the bolt stresses would be larger by as 
much as two for a very rapid pressure buildup. 

We feel that the pressure buildup will be relatively slow for a dynamic increase factor as 
large as two. which would be OK for a shock front followed by a permanent load. Given 
that we do not know the actual pressure buildup time and that given the size of the turbine 
building and the origin of the pressure (pipe rupture and not a deflagration or detonation) 
LPI did well in not taking advantage of the demand increase from dynamic amplification. 
Although a dynamic amplification may be possible it 1s not expected that it would be closer 
to one than two and more analyses would have to be done to justtfy it. 

Hernando said that for a dynamic load, the strain rates also would be higher, which could 
Increase the bolt strength. This 1s one more reason for LPI having done well in not 
accounting for the dynamic amplification. It reinforces Fred's argument. It does not seem 
necessary to include it (I think that Hernando did not mean to include it but just wanted to 
let us know). Usually, the increase in material strength depends on the strain rate. For 
impact and shock (at close range) it is high but still less than the dynamic amplification 
factor. For a deflagration and as the buildup rate decreases, the increase rn strength is 
much smaller and negligible. But the high strain rate can also make the material more 
brittle. That Is another possible conservatism for this issue. But rn this case, I do not think 
the strain rate is expected to be so high. 

Fr,om: Sock, Frederick <Fredenck Sock@nrc gov> 
Sent: Wednesday, August 12, 2020 9:38 AM 
To: Candra, Hernando <Hernando Candra@nrc llPY>; Pires, Jose <Jose P1res@nrc llAY> 



Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Let's wait to hear from Jose and then I may be able to get out of the meeting tomorrow 
morning and re-schedule the Skype call. I think I disagree with MPR's analysis 

Thanks 

Frederick E. Sock, P E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Fredenck,Sock@nrc.gov 

Fr,om: Candra, Hernando <Hernando,Candra@nrc,iov> 
Sent: Wednesday, August 12, 2020 9:33 AM 
To: Sock, Frederick <Frederick.Sock@nrc gov>; Pires, Jose <Jose Pjres@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

The red text Implies "the reduction of external load". I may be mis interpreted it !. 

The MPR report states in Section 3.1 that the dynamic response of the structure and any dynamic 
amplification from the impulse load should have been taken into consideration in Calculation NEDC 

16-003 (2) . According to MPR, ignoring these issues could result in the under-pred1cl1on of the 

applied pre~sure load (an consequently the stresses in the connection) by as much as a factor of two 

because after an HELB event, the turbine building pressurizes rapidly, resulting in a quick transient 

load .. 

Fr,om: Sock, Frederick <Frederick Sock@nrc ~ov> 
Sent: Wednesday, August 12, 2020 9:14 AM 

To: Candra, Hernando <Hernando.Candra@nrc eov>; Pires, Jose <Jose Pjres@nrc,goy> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TU RBINE BUILDING 



SIDING ANALYSIS 

Maybe we need the call after all ! 

The argument I was making was, that due to the size of the Turbine Building, the pressure 
load resulting from a High Energy Line Break will eventually settle down to be static in 
nature when it is experienced by the panel sidings. If we start looking at it as a dynamic 
load, then the profile changes and we have to account for the dynamic effect of the load, 
and as you also said, we have to use a dynamic increase factor for the material. What the 
profile of the pressure loading will be, is difficult to ascertain with some type of fluid 
dynamics analyses (like GOTHIC, etc.). I think it is reasonable we see the pressure loading 
on the sidings as a static load 

Your thoughts Jose? 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN 10D68 

Mail Stop TWFN 10A36 
Phone: 301.415.5871 

f rederick,Sock@nrqov 

Fr,om: Candra, Hernando <Hernando Candra@nrc iPV> 
Sent: Wednesday, August 12, 2020 8:55 AM 

To: Sock, Frederick <Fredenck,Sock@orc,goy>; Pires, Jose <Jose.P1res@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred. 

About the dynamic load: 

My interpretation is if the built up pressure in the turbine building is treated as dynamic load, 
for example when it reached to 0.5 psig then it will create an amplified stress wave from the 
reflection when it hit the boundary. In the extreme case it doubles (in the case of fixed end 
beam). So the same 0.5 psig dynamic pressure will create a maximum 2 time stress level 
compared with static pressure. However, the material resistance is also amplified due to 
high strain rate . So dynamic effect does not reduce the external load, but affect the stress 
level and also the material resistance. Discuss with Jose. 



Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Wednesday, August 12, 2020 8:24 AM 

To: Candra, Hernando <Hernando.Candra@nrc goy>; Pires, Jose <Jose P1res@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

I don"t think we need to have a Skype call tomorrow, considering that Hernando did not 
have many comments and they have been resolved. I am just waiting on Jose (if he has 
any) and then I'll forward the draft to Dogan before sending It to Region IV. I will go ahead 
and cancel the call scheduled for tomorrow morning. We can resolve Jose"s comments (if 
any) via email. 

Thanks 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S Nuclear Regulatory Comm1ss1on 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederlck.Sock@nrc gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc eov> 
Sent: Wednesday, August 12, 2020 8:19 AM 

To: Sock, Frederick <Frederick Sock@nrc.gov>; Pires, Jose <Jose.Pjres@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Look good Fred. 

Fr,om: Sock, Frederick <Frederick Sock@nrc eov> 
Sent: Tuesday, August 11, 2020 5:47 PM 

To: Candra, Hernando <Hernando Candra@occ gov>; Pires, Jose <Jose,P1Ces@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

I concurred with several of the changes that you made and decided to leave two of them 
the way it was written. See attached. 



Thanks again 

Frederick E. Sock, P.E 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10068 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

E rederlck.Soc.k@nrc.gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc gov> 
Sent: Tuesday, August 11, 2020 2:54 PM 

To: Sock, Frederick <frcdenck Sock@nrc gov>; Pires, Jose <Jose P1ces@orc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Fred, 

Look good to me. I only have a few minor comments and you may ignore them in your final 
version. 

Hernando 

Fr,om: Sock, Frederick <Frederick Sock@nrc eov> 
Sent: Tuesday, August 11, 2020 11:02 AM 

To: Candra, Hernando <Hernando Candra@nrc gov>; Pires, Jose <Jose Pjres@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hernando and Jose: 

l"m assuming you all received the documents I sent out for your review last Saturday. Do 
you think we need to set up a Skype call tomorrow to discuss your comments? I did change 
the original write up to address the comments by Region IV. I had already addressed 
Jose's and Hernando's comments that required I revised the document. Let me know your 
thoughts! 

Regards 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 



Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN 10068 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Frederick.Sock@nrc.gov 

Fr,om: Sock, Frederick 

Sent: Sunday, August 09, 2020 3:32 PM 

To: Candra, Hernando <Hernando Candra@nrc.gov>; Pires, Jose <Jose Pjres@nrc gov> 
Cc: Seber, Dogan <Dogan.Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Hernando and Jose: 

Responding to the comments on the draft report I (we) sent to Region IV about the Cooper 
Turbine Building Panel Siding issue. was a bit more extensive than I initially thought. 
However, I have completed revising the report and have attached it for your (technical and 
editorial) comments. I have also attached my responses to the 1-pager of comments sent 
by Region IV. 

I promised to send R-IV our final draft by this Friday (August 14). I plan to send our draft 
report it to Dogan for his review after I have received your technical comments. Hopefully, I 
can get your comments by COB Wednesday. 

Thanks and enjoy the rest of what is left of the weekend. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Localion: TWFN 10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

frederick.Sock@nrc.gov 
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From: 
To: 
Subject: 

Date: 

~ 
Sock. fa:deridc Candra. Hernando 
RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Thursday, August 13, 2020 12: 10:00 PM 

Only incorporate the comments if you think they help make a more clear case. 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Thursday, August 13, 2020 11:23 AM 

To: Pires, Jose <Jose.Pires@nrc.gov>; Candra, Hernando <Hernando.Candra@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Thanks Jose. 

I will make the corrections and incorporate your comments and send the report to Dogan 
(and will copy you all) later today. 

Thanks 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Comm1ss1on 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

frederick.Sock@nrqov 

From: Pires, Jose <Jose.Pires@nrc.gov> 
Sent: Thursday, August 13, 2020 11:14 AM 

To: Sock, Frederick <Fredenck Sock@nrc gov>; Candra, Hernando <Hecoando.Candra@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred. 

It looks fine to me. I have a few proposed edits and a comment here and there. 



From: Sock, Frederick <Frederick Sock@nrc eov> 
Sent: Thursday, August 13, 2020 10:20 AM 

To: Candra, Hernando <Hernando Candra@nrc eov>; Pires, Jose <Jose P1Ces@nrc eov> 
Subject: RE: REQU EST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Thanks Hernando 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Locat ion: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc eov 

Fr,om: Candra, Hernando <Hernando Candra@nrc gov> 
Sent: Thursday, August 13, 2020 9:53 AM 

To: Sock, Frederick <Frederick Sock@nrc gov>; Pires, Jose <Jose Pices@nrc 1,:ov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Look good Fred. 

fr,om: Sock, Frederick <Frederick.Sock@nrc,eoV> 
Sent: Thursday, August 13, 2020 9:45 AM 

To: Candra, Hernando <Hernando Candra@nrc eov>; Pires, Jose <Jose P1res@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Good morning Hernando and Jose: 

I revised Jose's and Hernando's comments slightly and added a concise version as a 
footnote on page 4 of the attached repot. That's the only change. Tell me what you think 
before I send it to Dogan this morning. 



Thanks 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 
Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Frederlck.Sock@nrc.gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc,eov> 
Sent: Wednesday, August 12, 2020 10:40 AM 
To: Pires, Jose <Jose P1Ces@nrc sov>; Sock, Frederick <fredenck.Sock@nrc sov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Jose , I agree. Don"t include it, just for discussion about the sentence of the "under 
prediction of the applied pressure load" In the MPI report. 
I don't think we need a meeting too. 

Fr,om: Pires, Jose <Jose,P1res@nrc gov> 
Sent: Wednesday, August 12, 2020 10:27 AM 

To: Sock, Frederick <Frederick Sock@nrc gov>; Candra, Hernando <Hernando,Candra@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

LPI considered the load as static, which is conservative in this evaluation because it would 
lead to an underprediction of the forces on the bolts. MPR argues that a dynamic 
amplification could be considered, in which case the bolt stresses would be larger by as 
much as two for a very rapid pressure buildup. 

We feel that the pressure buildup will be relatively slow for a dynamic increase factor as 
large as two, which would be OK for a shock front followed by a permanent load . Given 
that we do nol know the actual pressure buildup time and that given the size of the turbine 
building and the origin of the pressure (pipe rupture and not a deflagration or detonation) 
LPI did well in not taking advantage of the demand increase from dynamic amplification. 
Alrthough a dynamic amplification may be possible it is not expected that it would be closer 
to one than two and more analyses would have to be done to justify it. 



Hernando said that for a dynamic load, the strain rates also would be higher, which could 
Increase the bolt strength. This is one more reason for LPI having done well in not 
accounting for the dynamic amplification. It reinforces Fred's argument. It does not seem 
necessary to include it (I think that Hernando did not mean to include it but just wanted to 
let us know). Usually, the increase in material strength depends on the strain rate. For 
Impact and shock (at close range) it is high but still less than the dynamic amplification 
factor. For a deflagration and as the buildup rate decreases. the increase in strength is 
much smaller and negligible. But the high strain rate can also make the material more 
brittle. That is another possible conservatism for this issue. But in this case, I do not think 
the strain rate is expected to be so high. 

Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Wednesday, August 12, 2020 9:38 AM 

To: Candra, Hernando <Hernando Candra@nrc i:ov>: Pires, Jose <Jose Pices@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Let's wait to hear from Jose and then I may be able to get out of the meeting tomorrow 
morning and re-schedule the Skype call. I think I disagree with MPR's analysis 

Thanks 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick,Sock@nrc,iov 

Fr,om: Candra, Hernando <Hernando Candra@nrc &PY> 
Sent: Wednesday, August 12, 2020 9:33 AM 

To: Sock, Frederick <Frederick Sock@nrc,iov>; Pires, Jose <Jose,P1Ces@nrc BPY> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 



The red text implies "the reduction of external load". I may be mis interpreted it !. 

The MPR report states in Sect ion 3.1 that the dynamic response of the structure and any dynamic 
amplification from the impulse load should have been taken into consideration in Calculation NEDC 

16-003 [2) . According to MPR, ignoring these issues could result in the under-prediction of the 

applied pressure load (an consequently the stresses in the connection) by as much as a fact or of two 

because after an HELB event, the turbine building pressurizes rapidly, resulting in a quick transient 

load .. 

From: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Wednesday, August 12, 2020 9:14 AM 

To: Candra, Hernando <Hernando candra@nrc gov>; Pires, Jose <Jose Pires@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Maybe we need the call after all ! 

The argument I was making was, that due to the size of the Turbine Building, the pressure 
load resulting from a High Energy Line Break will eventually settle down to be static In 
nature when it is experienced by the panel sidings. If we start looking at it as a dynamic 
load, then the profile changes and we have to account for the dynamic effect of the load, 
and as you also said, we have to use a dynamic increase factor for the material. What the 
profile of the pressure loading will be, is difficult to ascertain with some type of fluid 
dynamics analyses (like GOTHIC, etc.). I think it is reasonable we see the pressure loading 
on the sidings as a static load 

Your thoughts Jose? 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 
Phone· 301 415.5871 

fredenck Sock@nrc gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc gay> 



Sent: Wednesday, August 12, 2020 8:55 AM 

To: Sock, Frederick <fredenck.Sock@nrc.aov>; Pires, Jose <lose.P1Ces@nrc.fi0v> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred. 

About the dynamic load: 

My interpretation is if the built up pressure in the turbine building is treated as dynamic load, 
for example when it reached to 0.5 psig then it will create an amplified stress wave from the 
reflection when it hit the boundary. In the extreme case it doubles (in the case of fixed end 
beam). So the same 0.5 psig dynamic pressure will create a maximum 2 time stress level 
compared with static pressure. However, the material resistance is also amplified due to 
high strain rate. So dynamic effect does not reduce the external load, but affect the stress 
level and also the material resistance. Discuss with Jose. 

Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Wednesday, August 12, 2020 8:24 AM 

To: Candra, Hernando <Hernando candra@nrc,eov>; Pires, Jose <Jose Pires@orc,eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

I don't think we need to have a Skype call tomorrow, considering that Hernando did not 
have many comments and they have been resolved. I am just waiting on Jose (if he has 
any) and then I'll forward the draft to Dogan before sending it to Region IV. I will go ahead 
and cancel the call scheduled for tomorrow morning. We can resolve Jose's comments (If 
any) via email. 

Thanks 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN 10A36 
Phone: 301.415.5871 

E rederjck,Sock@nrc.gov 



Fr,om: Candra, Hernando <Hernando.Candra@nrc.gov> 

Sent: Wednesday, August 12, 2020 8:19 AM 

To: Sock, Frederick <Fredenck,Sock@nrc gov>; Pires, Jose <Jose,P1ces@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Look good Fred. 

Fr,om: Sock, Frederick <Frederick Sock@nrc 1:ov> 
Sent: Tuesday, August 11, 2020 5:47 PM 

To: Candra, Hernando <Hernando Candra@nrc eov>; Pires, Jose <Jose Pires@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

I concurred with several of the changes that you made and decided to leave two of them 
the way it was written. See attached. 

Thanks again 

Frederick E. Sock, P.E. 
St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Comm1ss1on 

Location: TWFN 10D68 
Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Fredenck.Sock@orc gov 

Fr,om: Candra, Hernando <Hernando Candra@nrc eov> 
Sent: Tuesday, August 11, 2020 2:54 PM 

To: Sock, Frederick <fredenck.Sock@nrc gov>; Pires, Jose <Jose.Pires@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred. 

Look good to me. I only have a few minor comments and you may ignore them in your final 
version. 

Hernando 



Fr,om: Sock, Frederick <Frederick Sock@nrc.gov> 

Sent: Tuesday, August 11, 2020 11:02 AM 

To: Candra, Hernando <Hernando Candra@nrc goy>: Pires, Jose <Jose P1ces@orc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Hernando and Jose: 

I'm assuming you all received the documents I sent out for your review last Saturday. Do 
you think we need to set up a Skype call tomorrow to discuss your comments? I did change 
the original write up to address the comments by Region IV. I had already addressed 
Jose's and Hernando's comments that required I revised the document. Let me know your 
thoughts! 

Regards 

Frederick L Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S Nuclear Regulatory Comm1ss1on 

Location: TWFN 10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 

f r,om: Sock, Frederick 

Sent: Sunday, August 09, 2020 3:32 PM 

To: Candra, Hernando <Hernando Candra@nrc gov>; Pires, Jose <Jose Pires@nrc gov> 

Cc: Seber, Dogan <Dogan Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Hello Hernando and Jose: 

Responding to the comments on the draft report I (we) sent to Region IV about the Cooper 
Turbine Building Panel Siding issue, was a bit more extensive than I initially thought. 
However, I have completed revising the report and have attached it for your (technical and 
editorial) comments. I have also attached my responses to the 1-pager of comments sent 
by Region IV. 

I promised to send R-IV our final draft by this Friday (August 14). I plan to send our draft 
report it to Dogan for his review after I have received your technical comments. Hopefully, I 
can get your comments by COB Wednesday. 



Thanks and enjoy the rest of what is left of the weekend. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Fredenck Sock@nrqov 



From: 
To: 
Subject: 
Date: 

Great! 

Sock fredeclds 
Seber. Dogan 
RE: Cooper Nuclear Station Turbine Building Sidlrig Issue 
Friday, May 29, 2020 10: 16:00 AM 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
location: TWFN 10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Frederick Sock@nrc eov 

Fr,om: Seber, Dogan <Dogan.Seber@nrc.gov> 

Sent: Friday, May 29, 2020 10:13 AM 
To: Sock, Frederick <Fredenck.Sock@nrc.gov> 

Subject: RE: Cooper Nuclear Station Turbine Building S1d1ng Issue 

This will work. Thanks! 

Dogan 

Fr,om: Sock, Frederick <Frederick Sock@nrq;ov> 
Sent: Friday, May 29, 2020 10:11 AM 

To: Seber, Dogan <Paean Seber@nrc eov> 
Subject: RE: Cooper Nuclear Station Turbine Building Siding Issue 

If permitted, I will go ahead and respond to Jeremy from Region IV to let him know that the 
work can be done within the $150-hour limit of an Informal Request and he should go 
ahead and send over the request to you. I will also give Hernando and Jose the heads up! 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc eov 



From: Seber, Dogan <Dogan.Seber@nrc gov> 
Sent: Friday, May 29, 2020 9:58 AM 
To: Sock, Frederick <frederjck.Sock@nrc gov> 
Subject: RE: Cooper Nuclear Station Turbine Building Siding Issue 

Good morning, Fred. This is all good! Hours seem to be within range for an informal 
assistance request. You can inform Jose and Hernando about this work coming in. Lets 
wait for the formal request to come, then we go from there. Do we need to inform Region 
IV at this point? I thought the next step was for them to send us the email requesting 
support. 

Dogan 

From: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Friday, May 29, 2020 8:31 AM 
To: Seber, Dogan <Dogan Seber@nrc gov> 
Subject: Cooper Nuclear Station Turbine Building Siding Issue 

Good morning Dogan: 

I skimmed through the latest reports that the fellows from Region IV sent yesterday and 
made the following observations: 

• The latest contractor. MPR. performed an independent review of the same calculation 
that NRC reviewed back in 2016. 

• Besides assessing the technical approach and the overall validity of the conclusions 
of the calculation. MPR also provided its assessment of each of the seven specific 
allegations raised against the calculation. 

• I don·t believe that MPR was made available the questions we raised during our 
review (and I don't think they should have been shown our comments. since this was 
an independent review). and the answers provided by the licensee to these 
questions. 

• We at NRC had agreed that there was no need for the licensee to revise the 
calculation but rather augment it with the document containing the responses to 
NRC 0s questions. 

• MPR also performed some computer analysis (using ANSYS) which I am not too 
familiar with. For that reason. I will need Hernando to spend some time (no more than 
20 hours) looking at just this part of the report. I would also need to run my thoughts 
about MPR0s review by Jose (no more than 20 hours). 

• All said. I think an upper limit of 100 hours should be enough to review the MPR 
documents, discuss our thoughts amongst the 3 of us and write a final report before 



the end of July. 

To reiterate, our review of MPR's report can be considered independent because we were 
not involved in its preparation BUT we will be looking at the results of their review of a 
calculation that we (at NRC) had also reviewed . I th ink we should emphasize this point 
when we communicate the number of hours required to perform this request from Region 
IV. 

Let me know how to proceed with responding to Region IV, and also informing Hernando 
and Jose of the need for them to take a look at the report. Sorry for the long email. 

Regards 

Frederick E. Sock, P.E. 

Structura l Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 

Location : TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick.Sock@nrc.gov 



From: 
To: 
Subject: 

Date: 
Attachments: 

Seber Dogan 
Sock Frederjck 
FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Monday, June 01, 2020 2:49:00 PM 
19065 Research Reauest CNS Turbine Blda.odf 

FYI. We will soon need to develop a response. I did not see a CAC#, but we can check with 
him on that later. I am busy today, but we can chat tomorrow. 

Dogan 

From: Clark, Dunesia <Dunesia.Geanette@nrc.gov> 

Sent: Monday, June 01, 2020 2:33 PM 
To: Seber, Dogan <Dogan.Seber@nrc.gov> 

Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Morris, Scott <Scott.Morris@nrc.gov>; Rollins, Jesse 
<Jesse.Rollins@nrc.gov>; Lantz, Ryan <Ryan.Lantz@nrc.gov>; M iller, Geoffrey 

<Geoffrey.Miller@nrc.gov>; Hay, Michael <Michael.Hay@nrc.gov>; Koza!, Jason 

<Jason.Kozal@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 
Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 
Allegations Coordination and E111forcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

~ 
,O~fl.<Yk/ 
Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
Top,clh,r, "'" \\'ork tn ln,tcr .1 culture <1f lnp,h I ru,t th.it m.1x1mi=c, profession.ii growth .md 1m,pirc, l,·.1Jcr,h1p .1t .ill kwl,." 



MEMORANDUM TO: 

FROM: 

SUBJECT: 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011- 4511 

June 1, 2020 

Dogan Seber, Chief 
Structural, Geotechnical and Seismic Engineering Branch 
Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader IRA/ 
Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER 
NUCLEAR STATION TURBINE BUILDING SIDING ANALYSIS 

NRC Region IV is requesting .an independent peer review from the Office of Nuclear Reactor 
Research, Structural, Geotechnical and Seismic Engineering Branch, of an analysis performed 
by the licensee for the Cooper Nuclear Station. This analysis is related to the design of turbine 
building blowout panels used to mitigate a postulated high energy line break (HELB). Failure of 
the Cooper Nuclear Station turbine siding structural support system is necessary following a 
HELB to limit pressure to less than 0.5 psig of internal pressure so that adjoining rooms with 
safety related equipment, will be not be subjected to a harsh environment. Region IV plans to 
use the independent peer review from the Office of Nuclear Reactor Research to help determine 
if the licensee's current calculation of record adequately demonstrates that the turbine building 
siding will perform its specified safety function. 

The scope of work includes review of multiple reports prepared by the licensee and an outside 
engineering vendor related to the structural evaluation of the Cooper Nuclear Station turbine 
building blowout panels steel supports. These documents will include evaluation of 7 specific 
technical areas associated with the current calculation of record for the turbine building siding. 
For each of these technical areas, Region IV seeks the Office of Research's assistance on 
whether the licensee and/or their outside engineering vendor used appropriate engineering 
methods with sufficient levels of conservatism to evaluate the impact on the licensee's 
calculation of record. 

Further, because the licensee's analysis identified several nonconservative inputs, Region IV is 
seeking input from the Office of Research on whether the cumulative impact of these 
nonconservative inputs will either 1) invalidate the current calculation of record, or 2) draw into 
question the ability of the Cooper Nuclear Station turbine building blowout panels' ability to 
perform their specified safety function. 

As discussed with Mr. Fred Sock of your staff, we anticipate that this work will less than 150 
hours of review and therefore can be made through an information assistance request. 
If you have any questions or concerns with this request, please contact me at (817) 200-1182. 
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From: 
To: 
Subject: 

Date: 

Seber Dogan 
Sock Frederjck 
FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Tuesday, June 30, 2020 10:46:00 AM 

Fred, how are we doing in responding to this IAR? Are you ready to set up a call (perhaps 
next week) with Jeremy Groom to discuss with him the initial findings verbally, as we stated 
in our response earlier? 

Dogan 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Sent: Thursday, June 04, 2020 10:48 AM 
To: Seber, Dogan <Dogan.Seber@nrc.gov> 
Cc: Morris, Scott <Scott.Morris@nrc.gov>; Rollins, Jesse <Jesse.Rollins@nrc.gov>; Lantz, Ryan 
<Ryan.Lantz@nrc.gov>; Miller, Geoffrey <Geoffrey.M iller@nrc.gov>; Hay, Michael 
<Michael.Hay@nrc.gov>; Koza!, Jason <Jason.Kozal@nrc.gov>; Gaddy, Vincent 
<Vincent.Gaddy@nrc.gov>; Bowen, Jeremy <Jeremy.Bowen@nrc.gov>; Clark, Dunesia 
<Dunesia.Geanette@nrc.gov>; Sock, Frederick <Frederick.Sock@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Dogan, 

Thank you for your prompt response to our request. The review schedule you provided will 
meet our needs; we are working toward a final closure date of late August. I believe that 
Fred should have most of the documents associated with this issue but if he finds that he 
needs something additional, please let me know. 

Regarding the specific CAC# to use, please use A11014, NB-OR-OVERSIGHT
ALLEGATIONS & INVESTIGATIONS-115104-NO. 

Again, we sincerely appreciate your help on this issue. 

V/R 

Jeremy 

From: Seber, Dogan <Dogan Seber@nrc gov> 
Sent: Wednesday, June 3, 2020 2:48 PM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Morris, Scott <Scott Morris@nrc gov>; Rollins, Jesse <Jesse Rollios@nrc gov>; Lantz, Ryan 
<Ryan Lantz@nrc gov>; Miller, Geoffrey <Geoffrey Miller@nrc gov>; Hay, Michael 
<Michael Hay@nrc.gov>; Kozat Jason <Jason Kozal@orc.gov>; Gaddy, Vincent 
<Vincent Gaddy@nrc.gov>; Bowen, Jeremy <Jeremy,Boweo@orc,gov>; Clark, Dunesia 
<Dunesia Geanette@nrc gov>; Sock, Frederick <Frederick Sock@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 



SIDING ANALYSIS 

Hello, Jeremy. 

Thank you for reaching out to us. We gladly accept this request as an Informal Assistance 
Request (IAR), as per RES Office Instruction PRN-001 . The amount of RES staff work 
hours for this effort is expected to be about 100 hours, which is consistent with the RES 
Office instruction to accept this work as an IAR. However, should anything chance during 
the review activities, we will let you know promptly. 

Mr. Frederick Sock of my staff will be the technical lead and will also serve as the POC 
from our end supporting your needs during this activity. If there is a specific CAC# to 
charge against, please let me or Fred know so we are charging the work hours 
appropriately. As soon as we hear from you on this, Fred can commence the review 
process. 

We anticipate completion of the review of the subject documents by June 30, 2020. At that 
time, we will be able to provide you our initial findings verbally. We estimate that we will be 
able to give you our first draft technical report in writing by July 15, 2020; and submit the 
final review report a week after we receive any comments you might have. Let us know 
please, if this tentative schedule is agreeable. 

Should you or your staff need any additional information, please contact me or Fred, and 
we will do our best to support your needs. 

Dogan Seber, PhD 

Branch Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Division of Engineering 
Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 

1i' 301-415-0212 

From: Clark, Dunesia <Pvnesia Geanette@nrc gov> 
Sent: Monday, June 01, 2020 2:33 PM 

To: Seber, Dogan <Dogan Seber@nrc,gov> 

Cc: Groom, Jeremy <Jeremy Groom@nrc gov>; Morris, Scott <Scott,Morris@nrc gov>; Rollins, Jesse 
<Jesse Rollins@nrc gov>; Lantz, Ryan <Ryan Lantz@nrc gov>; Miller, Geoffrey 
<Geoffrey Miller@nrc gov>; Hay, Michael <Michael Hay@nrc gov>; Koza!, Jason 

<Jason Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 



FROM: 

SUBJECT: 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Al legations Coordination and Enforcemen t Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BU ILDING SIDING ANALYSIS 

Please see the attached document. 

~, 

ZJ~U? y7. dk.l 
Assistant to the Deputy Regional Admin istrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
·T ogcthcr, we work to lo,tcr a cul ture of h1~h rru,t that maximi:es profcs,ional cymnh and inspire~ lc.1del",hip .it all lc\'d," 



From: Groom Jeremy 
To: Sock Frederick: Seber. Ooaan 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 

Date: 
Attachments: 

ANALYSIS Attachment same 
Monday, June 01, 2020 2:51:11 PM 

4 19065 Research Reauest CNS Turbine Blda.odf on pg· 1 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again . thanks for all your help. 

V/R 

Jeremy 

From: Clark, Dunesia <Dunesia.Geanette@nrc.gov> 

Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan.Seber@nrc.gov> 

Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Morris, Scott <Scott.Morris@nrc.gov>; Rollins, Jesse 
<Jesse.Rollins@nrc.gov>; Lantz, Ryan <Ryan.Lantz@nrc.gov>; M iller, Geoffrey 

<Geoffrey.Miller@nrc.gov>; Hay, Michael <Michael.Hay@nrc.gov>; Kozal, Jason 

<Jason.Kozal@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 



Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
·Together, I\ c work rn fosrrr a culture of hi~h rrust rhar rnaximi=e, profes,ional growth and inspire~ lead.-:r-hip at all iel'el. " 



From: 

To: 
Subject: 

Date: 

Sock Frederick 
Groom Jeremy: Seber. Dogan 
RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Monday, June 01, 2020 3:43:00 PM 

Got it! I will get with my Branch Chief and proceed accordingly. We welcome your request 
for assistance and continued "collaboration". 

Regards 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick sock@nrc gov 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Se nt: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov>; Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: FW: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred. 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again, thanks for all your help. 

V/R 

Jeremy 

From: Clark, Dunesia <Punesja.Geanette@nrc gov> 
Sent: Monday, June 1, 20201:33 PM 

To: Seber, Dogan <Dogan Seber@nrc.gov> 



Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Morris, Scott <Scott Morris@nrc gov>; Rol lins, Jesse 

<Jesse.Rollios@nrc.gov>; Lantz, Ryan <Ryan.Lantz@nrc.goy>; Miller, Geoffrey 
<Geoffrey Miller@nrc gov>; Hay, Michael <Michael Hay@nrc gov>; Kozal, Jason 

<Jason.Kozal@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Al legations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BU ILDING SIDING ANALYSIS 

Please see the attached document. 

#UU?h!, 

.o~f1.d/4d 
Assistant to the Deputy Regional Administrator 

U.S. Nuclea r Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
"1 og.:thcr, we \\Wk w fo,t,T -1 rnlturc of high u-w,t th,n m,1,\11ni=c, professional •nm th ,md inspire, lcackr hip .tt all kwl., • 



From: 

To: 
Subject: 

Date: 

Sock Frederick 
Seber. Dogan 
RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Wednesday, June 03, 2020 1:33:00 PM 

We can make the end of June as completion of our review internally and then set our sites 
on July 15. The schedule you have in mind is achievable! 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Frederick Sock@nrc gov 

From: Seber, Dogan <Dogan.Seber@nrc.gov> 

Sent: Wednesday, June 03, 2020 1:30 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

OK this is fine. You do not have specific time lines looks like. I will share my updated 
version with you shortly and then send this out after I hear from you. I should send you 
edited version in 5 mins. 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 
Se nt: Wednesday, June 03, 2020 1:28 PM 

To: Seber, Dogan <Dogan Seber@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

My plans are to review and write up a draft and send it to Hernando and Jose by the end of 
the June. Hopefully, Hernando and Jose should need less than a week to look at the 
documents and offer comments (since they will also have access to the documents while I 
am writing up the review comments) and then we will send it out to Region IV for their 
comments. The report should then be finalized and submitted to Region IV before the end 
of July, depending on when we receive Region IV's comments. 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 



Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick.Sock@nrc.gov 

From: Seber, Dogan <Dogan Seber@nrc gov> 

Sent: Wednesday, June 03, 2020 1:12 PM 

To: Sock, Frederick <Frederick Sock@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Thanks Fred. Let me work on this and send this out. The dates. can we make them end of 
June (6/30) for the completion of the work and initial verbal communication on our findings. 
July 15 submittal of the draft technical report on our findings. and finalize the report 
approximately a week after we receive your input on the draft report(~ July 30) !??? 

From: Sock, Frederick <frederick.Sock@nrc gov> 
Sent: Wednesday, June 03, 2020 11:48 AM 

To: Seber, Dogan <Dogan.Seber@nrc gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Dogan: 

Please see the drafted email response below in red. Edit accordingly and send out to 
Jeremy. 

Regards 

Hello Jeremy, 

Thank you for reaching out to us. We gladly accept this request as an Informal 
Assistance Request (IAR), as per RES Office Instruction PRN-001 , which would allow 
our staff to spend up to 150 hours in these activities. Based on my conversation 
with Fred Sock who will be supporting this activity in my branch and is also the POC, 
this is a reasonable estimate. However, should anything chance, we will let you 
know. 

We would need a CAC# to charge hours of Fred and the other two staff members that 
will be working on this project. As soon as we receive the CAC#, we will add it to 



their respective HRMS profiles thereafter, and commence the review process. 

We anticipate completion of the review of the subject documents by the end of June 
(6/26/20) and the submittal of our draft report by the end of the second week in July 
(7/10/20). Submittal of the final review report will happen a week after we receive any 
and all comments from your office. 

Should you or your staff need any additional information, please contact me or Fred, 
we will do our best to support your needs. 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sack@nrc gay 

From: Seber, Dogan <Dogan Seber@nrc gay> 
Sent: Tuesday, June 02, 2020 3:41 PM 

To: Sock, Frederick <Frederick Sock@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, can you draft an acceptance email to these guys? I was hoping to do it today, but we 
have a major issue going on taking pretty much all my time. All we need to say is we 
accept the work and the hour estimates are reasonable. I would also give them a time 
frame for the delivery of our assessment in that email (something similar to what we have 
done in the past). 

Dogan 

From: Groom, Jeremy <Jeremy Groom@nrc.gov> 
Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Frederick Sack@nrc gov>; Seber, Dogan <Dogan Seber@nrc gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 
BUILDING SIDING ANALYSIS 



Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again, thanks for all your help. 

V/R 

Jeremy 

From: Clark, Dunesia <Punesia Geanette@nrc eov> 
Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Seber@ncc eov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc eov>; Morris, Scott <Scott Moms@nrc eov>; Rollins, Jesse 

<Jesse Rollins@nrc gov>; Lantz, Ryan <Ryan Lantz@nrc eov>; Miller, Geoffrey 

<Geoffrey Millec@nrc gov>; Hay, Michael <Michael Hay@nrc gov>; Kozal, Jason 

<Jason Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc,eov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

/Zluwt,,M, 

,o/lUU4M c9- {?,,&d 
Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
Toi.,·rh,r, w, work m fo,rl·r ,\ C11lru,..- of h1i.h rru,r rhar m.1x11m:c, rrnfr,,inn.11 ~"" rh ,md in,pm·, k.uk1,h1p 1r .111 kw!,· 



From: 

To: 
Subject: 

Date: 

Seber Dogan 
Sock. Frederick 
RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Wednesday, June 03, 2020 8:46:43 AM 

Good morning. Fred. 

Yes, on the CAC# request. We should request it. 

I will cancel the SGSEB social to allow people to participate in the culture survey results. 
Thanks for letting me know. It is not on my calendar, but of course I knew about it! ! 

Dogan 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Wednesday, June 03, 2020 8:43 AM 

To: Seber, Dogan <Dogan.Seber@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Good morning Dogan: 

In drafting the response (via email), should we request a CAC# in our response? The 
sooner we can get the CAC# the better for the review process. As you suggested, we can 
also get it later and charge these few "early-in-the-review-process" hours on Operating 
Reactors. Your thoughts? 

Today's schedule may not have been updated on my part. There is An Agency Culture 
Assessment Results Mtg with Staff today between 10:00 and 11 :30 am. I am assuming 
that the SGSEB Chat is cancelled and so is the Bi-weekly RES/DE Touchpoint? What can 
you tell me (us)? 

Thanks 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Frederick.Sock@nrc.gov 



From: Seber, Dogan <Dogan,Seber@nrc gov> 
Sent: Monday, June 01, 2020 2:50 PM 

To: Sock, Frederick <Fcederick.Sock@nrc.gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

FYI. We will soon need to develop a response. I did not see a CAC#, but we can check with 
him on that later. I am busy today. but we can chat tomorrow. 

Dogan 

From: Clark, Dunesia <Dunesia Geanette@nrc gov> 
Sent: Monday, June 01, 2020 2:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc.gov>; Morris, Scott <Scott Morris@nrc gov>; Rollins, Jesse 

<Jesse.Roliins@nrc gov>; Lantz, Ryan <Ryan.Lantz@nrc gov>; Miller, Geoffrey 

<Geoffrey Millec@nrc gov>; Hay, Michael <Michael Hay@nrc gov>; Kozal, Jason 
<Jason Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 
Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 
STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

77~, 
,l/4wU<UO y1. (}~ 
Assistant to the Deputy Regional Administrator 
U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
-1 ogether, \\e work to lo,t<'.r a culture of high trust chat m,tXJtm=c, pro{e,~ion.tl ~rowth anti insptw, k.1dcr<-h1p ,ll .tll kl'd~." 



From: 
To: 

Cc: 
Subject: 

Date: 

OK. 

~ 

Sock. Ecedecick: candra. Hernando 
Seber. Dogan 
RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Thursday, July 30, 2020 3:26:00 PM 

From: Sock, Frederick <Fredernck.Sock@nrc.gov> 

Sent: Thursday, July 30, 2020 3:15 PM 
To: Candra, Hernando <Hernando.Candra@nrc.gov>; Pires, Jose <Jose.Pires@nrc.gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Hello Hernando and Jose: 

I am forwarding the comments from Region IV on our Cooper write-up. Take a look at them 
and let's talk next week. I will gauge your availability on Monday to set up a Skype call to 
go over these latest comments. Meanwhile, I plan to spend tomorrow to review and 
develop a response to the three comments of significance. The other comment is about re
formatting the write up to meet their needs. I should be able to handle that. 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regu latory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 
Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 

From: Groom, Jeremy <Jeremy.Groom@nrc,goy> 
Sent: Thursday, July 30, 2020 2:40 PM 

To: Sock, Frederick <Frederick Sock@nrc gov> 

Cc: Seber, Dogan <Pogan.Seber@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 



SIDING ANALYSIS 

Fred, 

Our engineering branch reviewed the draft report prepared for the informal assistance 
request and had only minimal comments/requests. Our comments are included in the 
attached document. Please let us know if you have any questions or concerns. 

Once you have finalized the report, I would like to review the final draft before we decide on 
if it should go into non-public ADAMS or simply be kept in the allegation file. 

Thanks again. 

Jeremy 

From: Sock, Frederick <Fredenck Sock@nrc gov> 
Sent: Friday, July 17, 2020 12:45 PM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Seber, Dogan <Dogan Seber@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Hello Jeremy: 

As promised last week, I have attached a draft of our report detailing the results of SGSEB 
staffs review of the reports from MPR and LPI regarding the Cooper Turbine Building 
Siding Issue. Please distribute accordingly. Please consolidate your comments and send 
them back to me on a single report. After we have incorporated your comments, we will 
finalize the report and my branch chief will send it back to you and close the IAR. Upon 
finalizing the report, should we put the document into ADAMS, considering the fact that it is 
associated with allegations. 

Looking forward to hearing from you soon. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick sock@nrc gov 



From: Groom, Jeremy <Jeremy Groom@nrc gov> 
Se nt: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <Frederjck.Sock@nrc.gov> 
Cc: Seber, Dogan <Dogan.Seber@nrc.gov>; R4ALLEGATION Resource 

<R4ALLEGAJION Resource@nrc gov>; Rollins, Jesse <Jesse Rol lins@nrc gov>; Braisted, Jonathan 

<Jonathan Brajsted@nrc.gov>; Reinert, Dustin <Dustin.Reioert@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

l(b)(?)(C) lbut will definitely break away for a call on preliminary results. 
also ask you to include Jesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
invite. 

Thanks. 

Jeremy 

From: Sock, Frederick <E redertck Sock@nrc gov> 
Sent: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremy Groom@nrc sov> 
Cc: Seber, Dogan <Dogan Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so. I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and if you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 

Frederick E. Sock, P .E. 



Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick.Sock@nrc.gov 

From: Groom, Jeremy <Jeremy Groom@nrc.gov> 
Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Frederick Sock@nrc gov>; Seber, Dogan <D01:an Seber@nrc !!PY> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again , thanks for all your help. 

V/R 

Jeremy 

From: Clark, Dunesia <Dunes1a.Geanette@nrc.gov> 

Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 

Cc: Groom, Jeremy <Jeremy,Groom@nrc.gov>; Morris, Scott <Scott Morris@nrc gov>; Rollins, Jesse 
<Jesse,Rollins@nrc.gov>; Lantz, Ryan <Ryan,Lantz@nrc gov>; Miller, Geoffrey 

<Geoffrey,MjJler@nrc.gov>; Hay, Michael <Michael.Hay@nrc,goy>; Kozal, Jason 

<Jason Kozal@orc gov>; Gaddy, Vincent <Yiocent.Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 



FROM: 

SUBJECT: 

Jeremy R. Groom, Team Leade r 

Al legations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BU ILDING SIDING ANALYSIS 

Please see the attached document. 

~, 

a ~~C!/4d 
Assistant to the Deputy Regional Admin istrator 

U.S. Nuclea r Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
"Tll~o:chcr. we work to lo, er ,1 culture of lu~h rru,t rhJl m,t,1m1::.:, prnfc,,ion.tl ~rmnh .md in,p1rc~ kaclcr,h1p ,It JJI k, d, • 



From: 
To: 
Cc: 
Subject: 

Date: 

~ 
Sock. Frederick: Candra. Hernando 
Seber Dooao 
RE: REQUEST FOR INFORMAL ASSISTANCl: - COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Friday, July 31, 2020 9:35:00 AM 

Tuesday is better for me and my calendar is up to date. If needed we can also talk on 
Monday. Thanks, 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Friday, July 31, 2020 9:30 AM 
To: Candra, Hernando <Hernando.Candra@nrc.gov> 

Cc: Pires, Jose <Jose.Pires@nrc.gov>; Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

I think Tuesday will be OK. I need time to go over the information and start re-writing the 
report in the format they asked for. I will check with you and Jose on Monday to see when 
we can all get on Skype for a brief discussion about the report. I'm copying Jose and Dogan 
on this response. 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederjck.Sock@nrc.gov 

From: Candra, Hernando <Hernando.Candra@nrc.gov> 
Sent: Friday, July 31, 2020 9:27 AM 

To: Sock, Frederick <Frederick Sock@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Will take a look this weekend. OK for Monday. 



From: Sock, Frederick <E rederjck,Sock@nrc.gov> 
Se nt: Thursday, July 30, 2020 3:15 PM 

To: Candra, Hernando <Hernando Candra@nrc gov>; Pires, Jose <Jose.Pires@nrc.gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE 
BUILDING SIDING ANALYSIS 

Hello Hernando and Jose: 

I am forwarding the comments from Region IV on our Cooper write-up. Take a look at them 
and let's talk next week. I will gauge your availability on Monday to set up a Skype call to 
go over these latest comments. Meanwhile, I plan to spend tomorrow to review and 
develop a response to the three comments of significance. The other comment is about re
formatting the write up to meet their needs. I should be able to handle that. 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 

From: Groom, Jeremy <Jeremy Groom@nrc iiov> 
Se nt: Thursday, July 30, 2020 2:40 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov> 

Cc: Seber, Dogan <Dogan Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Fred, 

Our engineering branch reviewed the draft report prepared for the informal assistance 
request and had only minimal comments/requests. Our comments are included in the 
attached document. Please let us know if you have any questions or concerns. 

Once you have finalized the report, I would like to review the final draft before we decide on 
if it should go into non-public ADAMS or simply be kept in the allegation file. 



Thanks again. 

Jeremy 

From: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Friday, Ju ly 17, 2020 12 :45 PM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 

Cc: Seber, Dogan <Dogan Seber@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

As promised last week, I have attached a draft of our report detailing the results of SGSEB 
staffs review of the reports f rom MPR and LPI regarding the Cooper Turbine Building 
Siding Issue. Please distribute accordingly. Please consolidate your comments and send 
them back to me on a single report. After we have incorporated your comments. we will 
finalize the report and my branch chief will send it back to you and close the IAR. Upon 
finalizing the report, should we put the document into ADAMS. considering the fact that it is 
associated with allegations. 

Looking forward to hearing from you soon. 

Best Regards 

rrederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 

From: Groom, Jeremy <Jeremy.Groom@nrc gov> 
Sent: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <E rederjck Sock@nrc gov> 

Cc: Seber, Dogan <Dogan Seber@nrc gov>; R4ALLEGATION Resource 

<R4ALLEGAJION Resource@nrc gov>; Rollins, Jesse <Jesse Rol lios@nrc.gov>; Braisted, Jonathan 

<Jonathan Braisted@nrc gov>; Reinert, Dustin <Dustin Rejnert@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 



Fred, 

l(b)(?)(C) J but will definitely break away for a call on preliminary results. I 
also ask you to 1ncludeesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
invite. 

Thanks. 

Jeremy 

From: Sock, Frederick <Fredertck Sock@nrc ~ov> 
Sent: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Seber, Dogan <Poeao Seber@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so, I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and if you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Crederjck,Sock@nrc gov 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 



Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Frederick Sock@nrc gov>; Seber, Dogan <Poian Seber@nrc iov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again , thanks for all your help. 

V/R 

Jeremy 

From: Clark, Dunesia <Dunesia,Geanette@nrc.gov> 

Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 

Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Morris, Scott <Scott.Morris@nrc.gov>; Rollins, Jesse 

<Jesse RoUins@nrc.gov>; Lantz, Ryan <Ryan.Lantz@nrc gov>; Miller, Geoffrey 

<Geoffrey Miller@nrc gov>; Hay, Michael <Michael Hay@nrc,goy>; Kozal, Jason 

<Jason Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

~, 

,l/4wte<UO y'. {!~ 
Assistant to the Deputy Regional Administrator 



U.S. Nuclea r Regulatory Commission 

Office of the Regiona l Administrator 

817-200-1293 (desk) 
Iog..:thcr, m: work to [o l•'r ,l culture of high trw,l th,n 111.txinti::..:s prok,sional rro\\'th an<l inspm:s k,tJcr,lup .it ,tll k1 ck" 



From: 
To: 
Subject: 

Date: 

Groom lea:roY 
Gaddy. Yioceot 
RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Thursday, August 20, 2020 9:38:00 AM 

Thanks, I"ll tell RES to place into final. 

Fr,om: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Sent: Thursday, August 20, 2020 9:03 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

No comments from me (Vince). 

Fr,om: Groom, Jeremy <Jeremy.Groom@nrc sov> 
Sent: Thursday, August 20, 2020 8:40 AM 

To: Gaddy, Vincent <Vincent Gaddy@nrc gov>; Reinert, Dustin <Dustin Rejnert@nrqov>; Braisted, 

Jonathan <Jonathan Brarsted@nrc gov>; Smith, Chris <Chns Smrtb@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Importance: High 

Any comments from EB1 on the revised report provided by RES? They want to finalize this 
week. 

Jeremy 

Fr,om: Groom, Jeremy 

Sent: Friday, August 14, 2020 7:21 AM 

To: Gaddy, Vincent <Vincent Gaddy@nrc gov>; Reinert, Dustin <Pustjn Rejnert@nrc gov>; Braisted, 

Jonathan <Jonathan Bra,sted@nrc gov>; Smith, Chris <Chris.Sm1th@nrc.gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

FYI, the email describes the report as final but the document is marked draft. Please let me 
know what you think and if you see anything that significantly alters our conclusions in the 
closure memo that Vince submitted yesterday. 

Jeremy 

Fr,om: Sock, Frederick <Frederick.Sock@nrc ~oy> 
Sent: Thursday, August 13, 2020 3:32 PM 

To: Groom, Jeremy <Jeremy.Groom@occ goy> 

Cc: Seber, Dogan <Dogan Seber@nrc iiov>: Pires, Jose <Jose Prres@nrc.gov>; Candra, Hernando 

<Hernando candra@nrc gov> 



Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Attached is our final review of the documents associated with the subject project, together 
with responses (in red) provided to the questions asked on your one-pager. Please review 
and provide comments accordingly. 

Best Regards 

Frederick E. Sock, P E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S Nuclear Regulatory Comm1ss1on 

Location: TWFN 10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

freder/ck.Sock@nrc.gov 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc.goy> 
Sent: Tuesday, August 04, 2020 8:43 AM 

To: Sock, Frederick <Fredend .. Sock@nrc.goy> 

Cc: Seber, Dogan <Qogan.Seber@nrc.gov>; Pires, Jose <Jose,Pjres@nrc gov>; Candra, Hernando 

<Hernando.Candra@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

That would be great, thanks Fred. 

Jeremy 

From: Sock, Frederick <Frederick Sock@nrc 1:ov> 
Sent: Tuesday, August 4, 2020 6:05 AM 

To: Groom, Jeremy <Jeremy.Groorn@occ.goy> 

Cc: Seber, Dogan <Dogan.Sebec@orc.eov>; Pires, Jose <Jose,Pices@nrq:ov>; Candra, Hernando 

<Hernando.Candra@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Good morning Jeremy: 

It is our intention to have the revised report to you no later than the COB next Friday (i.e. by 
th 



August 14 ). 

Thanks again for your patience. 

Regards 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U S. Nuclear Regulatory Commission 

Location: TWFN 10D68 
Mall Stop TWFN-10A36 

Phone: 301.415.5871 

frederjck Sock@nrc.gov 

Fr,om: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Sent: Monday, August 03, 2020 9:42 PM 

To: Sock, Frederick <Eredenck,Sock@nrc eov> 

Cc: Seber, Dogan <Poeao Seber@nrc eov>; Pires, Jose <Jose Pires@nrc gov>; Candra, Hernando 
<Hernando.Candra@nrqov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Thanks Fred. If we could have a report by late August, I think we could make that work. 
We have some commitments to external stakeholder on this but I can let them know we will 
need a short delay. Would you be agreeable to something along those lines? 

We do sincerely appreciate the help. 

Jeremy 

Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Monday, August 3, 2020 8:37 AM 

To: Groom, Jeremy <Jeremv.Groom@nrc gov> 

Cc: Seber, Dogan <Poeao Seber@nrc gov>; Pires, Jose <Jose Pires@nrc i:ov>; Candra, Hernando 

<Hernando candra@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Good morning Jeremy: 

We have started going through your comments and we anticipate that it will require some 



time (about a week or two) to resolve your comments and re-format the report, considering 
that we have quite a bit of other work in our "plates". What type of schedule are you 
working with (i.e. when do you expect us to finalize the report and get it back to you)? 

Thanks for your patience. 

Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN 10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

frederjck.Sock@nrc gov 

Fr,om: Groom, Jeremy <Jeremy,Groom@nrc BOY> 
Sent: Thursday, July 30, 2020 2:40 PM 

To: Sock, Frederick <Frederick Sock@nrc gov> 

Cc: Seber, Dogan <Dogan Seber@nrc,gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

Our engineering branch reviewed the draft report prepared for the informal assistance 
request and had only minimal comments/ requests. Our comments are included in the 
attached document. Please let us know if you have any questions or concerns. 

Once you have finalized the report, I would like to review the final draft before we decide on 
If i t should go into non-public ADAMS or simply be kept in the allegation file. 

Thanks again. 

Jeremy 

Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 

Sent: Friday, July 17, 202012:45 PM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 



SIDING ANALYSIS 

Hello Jeremy: 

As promised last week, I have attached a draft of our report detailing the results of SGSEB 
staffs review of the reports from MPR and LPI regarding the Cooper Turbine Building 
Siding Issue. Please distribute accordingly. Please consolidate your comments and send 
them back to me on a single report. After we have incorporated your comments, we will 
finalize the report and my branch chief will send it back to you and close the IAR. Upon 
finalizing the report, should we put the document into ADAMS, considering the fact that it is 
associated with allegations. 

Looking forward to hearing from you soon. 

Best Regards 

Frederick E. Sock, P.E 
Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 

Location. TWFN 10068 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Frederlck.Sock@nrc.gov 

fr,om: Groom, Jeremy <Jeremy,Groom@nrc,goy> 
Sent: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <Frederick Sock@nrc gov> 
Cc: Seber, Dogan <Dogan Sebec@nrc gov>; R4ALLEGATION Resource 

<B4ALLEGAJION Resource@nrc,goy>; Rollins, Jesse <Jesse Rollins@nrc gov>: Braisted, Jonathan 

<Jonathan,Braisted@nrc gov>; Reinert, Dust in <Dustin Remert@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

l(b)(?)(C) lbut will definitely break away for a call on preliminary results. 
also ask you to include Jesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
invite. 

Thanks. 

Jeremy 



Fr,om: Sock, Frederick <Fredenck Sock@ncc gov> 
Se nt: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremy Groom@nrc,eov> 
Cc: Seber, Dogan <Qogan.Seber@nrc,eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so, I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and If you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TWFN-10068 

Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Frederick Sock@occ gov 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc gov> 
Se nt: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <frederjck,Sock@nrc iPY>; Seber, Dogan <Dogan Seber@nrc iPY> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE 
BUILDING SIDING ANALYSIS 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 



given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again, thanks for all your help. 

V/R 

Jeremy 

Fr,om: Clark, Dunesia <Pune:;ja Geanette@nrc goy> 
Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc gov>; Morris, Scott <Scott Moms@nrc gov>; Rollins, Jesse 

<Je:;se Rolllos@nrc,gov>; Lantz, Ryan <Ryan Lantz@nrc gov>; Miller, Geoffrey 

<Geoffrey Miller@nrc gov>; Hay, Michael <Michael Hay@nrc 2ov>; Koza I, Jason 

<Jason Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

/Puu"'4, 
,{/2uu,,1,io y'. (J~ 
Assistant to the Deputy Regional Administrator 
U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
I ,1~cthn. "' ,nirk lo ""tcr .1 cultur<: ,,f h1,zh tru,t th.it m.L"mt:ts pr,•k"l<'n.11 !ir''" th mJ m,prrc, k.1,kr,h1p ,IL .ti) level,· 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

OK. 

Pires. Jose 
Candra. Hernando: Sock Frederick 
Seber Dogan 
RE: cooper Turbine Building Siding Issue 
Friday, May 29, 2020 6:32:00 PM 

1maae002.ono 

From: Candra, Hernando <Hernando.Candra@nrc.gov> 

Sent: Friday, May 29, 2020 4:20 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov>; Pi res, Jose <Jose.Pires@nrc.gov> 
Cc: Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: RE: Cooper Turbine Building Sid ing Issue 

Ok, Fred, send the report when ready. Hopefully I still remember it. 

Hernando 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 
Sent: Friday, May 29, 2020 10:45 AM 

To: Candra, Hernando <Hernando.Candra@nrc.gov>; Pires, Jose <Jose.Pires@nrc.gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc.gov> 
Subject: Cooper Turbine Building Siding Issue 

Hello Hernando and Jose: 

The Cooper Turbine Building Siding Issue has still not been solved. Region IV has asked 
us to review the latest report prepared by MPR, which is an independent review of the 
Calculation we at NRC reviewed back in 2016. I will be doing the bulk of the review but I 
will be needing Hernando's assistance to also do a quick review of the report, with 
emphasis on the review of an ANSYS calculation that MPR might have done (I am not sure 
because I have not gone through in detail MPR"s report). The ANSYS analysis is an area 
of weakness on my part. We will also need Jose to bounce off our thoughts as we put 
together our responses. I am waiting on Region IV to send over an Informal Request for 
Assistance to Dogan (who I have copied on this email). As soon as we receive the request 
(with a CAC number), I will share the documents with you. My estimate for the work is as 
follows: Fred Sock - No more than 2 weeks to review documents and prepare report and 
for Jose & Hernando - no more than a week each, to look over the MPR documents 
(AN SYS analysis) and discuss results of the review and help formulate the review. 

One thing we have to keep in mind is that some of the attachments that I will 
be sending to you, contain allegation-related information which 
should not be put into ADAMS or shared with anyone without a 
need to know. 



Have a great weekend 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 
Location: TWFN 10D68 
Mail Stop TWFN-10A36 
Phone: 301.415.5871 

Fredenck Sock@nrc eov 

From: Rollins, Jesse <Jesse Rollios@nrc gov> 
Sent: Thursday, May 28, 2020 12:03 PM 

To: Sock, Frederick <Frederjck.Sock@nrc gov> 
Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Subject: RE: Sample of an Informal Request for Assistance - Ft. Calhoun Blast Analysis Support 

Thanks. Fred. I've attached the licensee's RFI response. 

Just a reminder. some of the attachments contain allegation-related information which 
should not be put into ADAMS or shared with anyone without a need to know. Please let 
Jeremy and I know if you have any questions or concerns about this. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 
817-200-1431 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 
Sent: Thursday, May 28, 2020 10:51 AM 

To: Groom, Jeremy <Jeremy Groom@nrc gov>; Roll ins, Jesse <Jesse Rollins@nrc gov> 
Cc: Seber, Dogan <Dogan Seber@nrc gov> 
Subject: Sample of an Informal Request for Assistance - Ft. Calhoun Blast Analysis Support 



Jeremy and Jesse: 

Below is a thread of emails between my BC (Dogan Seber) and a requestor for assistance. 

Regards 

Frederick E. Sock, P.E. 
Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 
Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick sock@nrc.gov 

From: Seber, Dogan <Dogan Seber@nrc.gov> 
Sent: Wednesday, July 24, 2019 1:37 PM 

To: Rivera, Alison <Alison Bivera@nrc gov> 

Cc: Garner, Doug <DougJas.Garner@nrc.gov>; Sock, Frederick <Frederick.Sock@nrc.gov> 
Subject: RE: Ft. Calhoun Blast Analysis Support 

Hello Alison, 

Thank you for reaching out to us. We gladly accept this request as an Informal Assistance 
Request (IAR), as per RES Office Instruction PRN-001, which would allow our staff to 
spend up to 150 hours in these activities. Based on my conversation with Fred Sock who 
will be supporting this activity in my branch, this is a reasonable estimate. However, should 
anything chance, we will let you know. 

Fred has also informed me that he received a CAC# to charge his hours (CAC# 
000078/05000285/L-2019-LLA-0058). We can add to his HRMS profile in the next day or 
two. 

I assume Doug and Fred will pick it from here. Should you or your staff need any additional 
information, please contact me or Fred, we will do our best to support your needs. 

Best, 

Dogan Seber, PhD 

Branch Chief 
Structural, Geotechnical and Seismic Engineering Branch 

Division of Engineering 

Office of Nuclear Regu latory Research 



U.S. Nuclear Regulatory Commission 

1iif 301-415-0212 

From: Rivera, Alison 
Sent: Wednesday, July 24, 2019 11:43 AM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Garner, Doug <Poug!as.Garner@nrc.gov> 
Subject: Ft. Calhoun Blast Analysis Support 

Good morning, Dogan, 

I am the Branch Chief for the Materials Security Branch (MSB) in NSIR and we are 
supporting the review of the Ft. Calhoun ISFSI only physical Security Plan (PSP) and the 
blast analysis for the site's protected area. The applicant submitted the blast analysis and 
the same is located in the Agency's Secure/Lan-Electronic Safe (SLES) under NS# 
124757. 

MSB is requesting technical support from your branch in the area of physical protection 
design (i.e. , vehicle barrier design, blast calculations, ballistic capabilities) for the site. 

If your branch is able to support this request, the technical reviewer for this application is 
Doug Garner, Security Specialist, 301-287-0929. If you have any questions and would like 
additional information regarding this review please feel free to contact Doug. In the past, 
Doug has worked with Fred Sock on similar blast analysis reviews. 

Thanks, 
Alison 

Alison L. Rivera 
Chief, NSIR/DPCP/MSB 
301-287-3750 

Office: 3WFN - 08B12 

Alison Bivera@nrc gov 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

GENERAL INFORMATION 

Facility Name: Cooper Nuclear Station Docket/License#: 50-298 I DPR-46 

Received By: Office of the Inspector General Branch Review By: Jesse Rollins 

Responsible Division/Branch: ORA/ACES Initial ARB Date: 10/23/2019 

Date Received 30 Days 70 Days 90 Days 120 Days 150 Days 180 Days 

09/30/2019 10/30/2019 12/09/2019 12/29/2019 01/28/2020 02/27/2020 03/28/2020 

Is there a potential safety/security issue that requires an Emergent ARB? ~IN_o __ ~l lfYES, immediately inform your BC & ACES. 

Who identified/raised the issue? An alleger (Document contact information and alleger discussion points on last page.) 

Alleger's Relationship to Facility: Private Citizen 

BRIEF OVERALL ALLEGATION SUMMARY (Provide a short summary or selected keywords/topics/subject for the a/legation.) 

The Cl expressed concerns about the insufficiency of the NRC's review of past allegations raised by the Cl regarding t he adequacy of 
the licensee's calculations and/or analyses to determine peak Turbine Building (TB) pressure in the event of a High Energy Line Break 
(HELB), which is dependent, in part, on the pressure at which TB blowout panels will fail and vent to atmosphere. 

I ALLEGATION REVIEW BOARD INFORMATION 

Today's ARB Date: 10/23/2019 Prior ARB dates: ARB Type: Initial 

Reason for ARB: Initial I Number of Concerns: 3 

I RFI INHIBITING FACTORS 

□ The allegation is made against licensee senior management or those parties who would normally receive and address the allegation. 

D The licensee could compromise an investigation or inspection because of knowledge gained from the discussions. 

D Information cannot be released in sufficient detail to the licensee without compromising the identity of the alleger. 

D The alleger has taken the concern(s) to the licensee with unsatisfactory results AND the alleger objects to sending an RFI. 

D The licensee's allegation trend, quality of RFI response(s), problem identification and resolution, and/or cycle review results over the past 
two years are such that the NRC should independently evaluate the concern(s). 

D The NRC evaluation would be more timely and efficient - there is an ongoing o r upcoming inspection which could evaluate the concern 
or a similar/same concern is already being evaluated by the NRC. 

D Significant public/Commission interest warrants independent assessment of concern(s). 

D The Federal or State agency providing the information objects to the information being released. 

Does the Cl object to the NRC requesting information from the licensee to support our evaluation? Unknown 

I ARB PARTICIPANTS: 

Tara Inverso (Chair); Vince Gaddy (DRS); Jesse Rollins (SAC); ... l (b-)(_7l_(c_) __ ... 1(01); Jeremy Groom (ACES); David Cylkowski (RC); Jeff Josey 
(RPBA); David Proulx (RPBC) · · 

I ARB DISCUSSION, CONSIDERATIONS, AND COMMENTS RELATED TO ALLEGATION CASE (as appropriate): 

ARB Minutes reviewed and approved by ARB Chair? Yes □ No 

Form updated: 08/02/2018 

I 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inadequacy related to NRC regulated activity. Concern#: 1 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RF/s, etc. 

The licensee's calculations and/or analyses to determine peak turbine building pressure in the event 
of a High Energy Line Break (HELB) are non-conservative because they do not include valid failure 
mechanisms and modeling assumptions when determining the pressure at which the turbine 
building blowout panels will fail and vent to atmosphere. 

Reviewed and/or 
IZl Clarified by Branch 

[ZJ Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must !191 be revised orchanged by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

The licensee's calculations and/or analyses to determine peak turbine building pressure in the event of a High Energy Line 
Break (HELB) are non-conservative because they do not include valid failure mechanisms and modeling assumptions when 
determining the pressure at which the turbine building blowout panels will fail and vent to atmosphere. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

On September 30, 2019, RIV received a referral letter from the Office of the Inspector General (OIG) with the Cl's concern. See the 
background information below. The concern statement above was derived from the referral letter provided by the OIG. Additional 
information is needed to clarify the concern statement and gather additional specific information necessary to determine the 
appropriate course of action (i.e., what failure mechanisms and modeling assumptions are non-conservative and why). 

The potential safety issue is associated with Amendment 25 of the CNS UFSAR which states that the Turbine Building (TB) siding will 
blowout at 0.5 psig thereby venting released steam (HELB) completely, relieving pressure in the TB to the atmosphere. This is 
important because the doors leading from the TB to vital plant equipment are only rated to withstand -0.S psig, and therefore, if this 
pressure level is exceeded, vital plant equipment needed for safe shutdown could be damaged in the event of a HELB in the turbine 
building. 

It should be noted that these concern statements were derived from a referral letter from the OIG. These concern statements will 
likely be revised and/or new concerns added after an initial interview with the Cl. 

Form updated: 08/02/2018 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

Background 

The Cl began raising concerns to the NRC about the Turbine Building (TB) blowout panels in 2011 as documented in case file 
RIV-2011 -A-0091 and RIV-2013-A-0059. Over the last 8 years, the Cl has expressed continued dissatisfaction with the adequacy of the 
NRC's response to their concerns in the form of several Response After Closures (RACs), letters to the Chairman's office, and 
complaints to the Office of the Inspector General (OIG). 

In 2015, after 6 RACs from the Cl disagreeing with the NRC's conclusions, RIV, with support from SMEs in NRR/DE/SGSEB, 
substantiated the Cl's concern that the licensee's calculation for determining the pressure for TB blowout panel failure contained 
non-conservative assumptions. This resulted in the issuance of a Green, non-cited violation of 10 CFR Part SO, Appendix B, Criterion 
Ill, "Design Control" which was documented in NRC Inspection Report 05000298/2015003 (ML 15316A 156). RIV conducted a detailed 
assessment of the handling of the allegation which resulted in a 27-page report with recommended actions to help improve RIV's 
handling of complex technical allegations, and to ensure they're resolved in a timely manner. 

The licensee contracted an outside engineering firm to perform another calculation (NEDC 16-003). This calculation was reviewed by 
RIV with support from NRR/DE/SGSEB, and was determined to adequately show that peak turbine building pressure would not 
exceed 0.5 psig as stated in the licensee's FSAR, contrary to the Cl's concern that there is an unresolved safety issue. 

The Cl submitted a FOIA request and obtained records of internal NRC documents associated with our review of NEDC 16-003. Based 
on information derived from the FOIA request (part of an NRR/DE/SGSEB powerpoint on t he calculation), the Cl has concerns about 
some of the methodologies, assumptions, and values used in the new calculation. The Cl subsequently contacted the OIG an filed a 
complaint. OIG reviewed the concern and ultimately referred it to RIV for appropriate action. OIG has requested a response from RIV 
by December 30, 2019, detailing the action taken, if any. 

!Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De t: · · Res onsible Branch: ACES 
Branch Notes and Comments: 

Based on the history and complexity of this issue, a review of the alleger's concerns with the licensee's current analysis should be 
completed by a team of technical and allegation program experts to ensure the alleger's concerns are understood and whether 
there are any concerns that we have not already addressed. A meeting with the alleger will establish whether there are any new 
concerns that the NRC has not addressed yet when we reviewed the licensee's calculation in 2016. 

llf Concern were True, Describe Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, Including RAC (if applicable}: (Please include date) 

Form updated: 08/02/2018 

I 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (ff all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

rg] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

□ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
The NRC has already reviewed NEDC 16-003 and determined that it was acceptable. However, ACES is recommending that the 
Cl be interviewed by allegation program and technical experts to determine if the Cl has specific concerns with the licensee's 
calculation that the NRC has not already considered. 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~II · d f · · 7 r YES (e NO I Note: Licensee-identified wrongdoing 

. egat,on e m,t,on met. . issues are treated as a/legations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

10/16/19 Other (specify recommendation below)* 

Assigned Branch 

ACES 

*Other Recommendation: With support from EBl, RPBC, ACES, and HQ, meet with the Cl to determine whether they have 
specific concerns with the licensee's analysis that the NRC has not already considered. 

Form updated: 08/02/2018 

Est. Date 

12/01/19 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

[A°RB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

10/23/19 Meet with alleger to obtain additional information regarding the concern. ACES 12/01/19 

10/23/19 Respond to OIG request. ACES 11/29/19 

Form updated: 08/02/2018 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The analyses used to determine the pressure at which the turbine building blowout panels will fail 
and vent to atmosphere is non-conservative because the licensee used failure values for materials in 
the panels based on their yield strength (FY) instead of their ultimate strength (FU) when modeling 
panel failure. The use of yield strength (FY) as a failure value is non-conservative because it does not 
adequately assure complete failure of the materials. 

SECTION 1 - To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

Concern #: 2 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concem statem~nt. 

The calculation and/or analyses used to determine the pressure at which the turbine building blowout panels will fail and 
vent to atmosphere is non-conservative because the licensee used failure values for materials in the panels based on their 
yield strength (FY) instead of their ultimate strength (FU) when modeling panel failure. The use of yield strength (FY) as a 
failure value is non-conservative because it does not adequately assure complete failure of the materials. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

See Concern 1 for background. 

The Cl is esp ecially concerned with the strength (failure) values assigned to bolts used to secure the blowout panel girts to columns 
in the turbine building. Since one of the anticipated failure mechanisms in the analysis is the failure of these bolts, the Cl believes it is 
important to use highly conservative failure values to provide high assurance that these bolts will fail. The Cl believes that the 
licensee used yield strength of the bolts when modeling failure. 

The Cl has hinted in previous emails that using the ultimate strength value of the bolts plus some margin would be necessary to 
assure that the bolts would fail. For example, if the ultimat e strength of the bolts were determined to be 70 ksi, t lhe Cl believes that 
the failure value should be around 77 ksi (70 + 10%) or higher to assure complete failure. 

It should be noted that these concern statements were derived from a referral letter from the OIG. These concern stat ements will 
likely be revised and/or new concerns added after a meeting with the Cl. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1 for background. 

JNotes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/ SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor Dept: Engineering Responsible Branch: ACES 

Form updated: 08/02/2018 
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Branch Notes and Comments: 

Based on the history and complexity of this issue, a review of the alleger's concerns with the licensee's current analysis should be 
completed by a team of technical and allegation program experts to ensure the alleger's concerns are understood and whether 
there are any concerns that we have not already addressed. A meeting with the alleger will establish whether there are any new 
concerns that the NRC has not addressed yet when we reviewed the licensee's calculation in 2016. 

llf Concern were True, Describe Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, Including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

[g] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

[Zl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

□ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
The NRC has already reviewed NEDC 16-003 and determined that it was acceptable. However, ACES is recommending that the 
Cl be interviewed by allegation program and technical experts to determine if the Cl has specific concerns with the licensee's 
calculation that the NRC has not already considered. 

I 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP nm not accompanied by an assertion of 

inadequate licensee follow-up by the alleger? 

O Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as a/legations. 

I 
~II · d f · • 7 (' YES C. NO I Note: Licensee-identified wrongdoing 

. egation e mitton met. . issues are treated as a/legations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Form updated: 08/02/2018 
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Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

10/16/19 Other (specify recommendation below)* ACES 12/01/19 

*Other Recommendation: With support from EB1, RPBC, ACES, and HQ, meet with the Cl to determine whether they have 
specific concerns with the licensee's analysis t hat t he NRC has not already considered. 

ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

10/23/19 Meet with alleger to obtain additional information regarding the concern. ACES 12/01/19 

10/23/19 Respond to OIG request. ACES 11/29/19 

Form updated: 08/02/2018 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 3 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The calculations and or analyses used to support the conclusion that turbine building blowout 
panels will relieve pressure at 0.5 psid or less in the event of a High Energy Line Break (HELB) in the 
turbine building were not subject to the necessary reviews and quality standards that are required 
for design calculations and/or analyses. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

The calculations and or analyses used to support the conclusion that turbine building blowout panels will relieve pressure at 
0.5 psid or less in the event of a High Energy Line Break (HELB) in the turbine building were not subject to the necessary 
reviews and quality standards that are required for design calculations and/or analyses. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

There is very limited information regarding this assertion in the referral letter from OIG. Additional information will need to be 
obtained from the Cl. 

It should be noted that these concern statements were derived from a referral letter from the OIG. These concern statements will 
likely be revised and/or new concerns added after a meeting with the Cl. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chill ing/SCWE? No 

SECTION 2 -To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De t: Res onsible Branch: ACES 
Branch Notes and Comments: 

Based on the history and complexity of this issue, a review of t he alleger's concerns with the licensee's current analysis should be 
completed by a team of technical and allegation program experts to ensure the alleger's concerns are understood and whether 
there are any concerns that we have not already addressed. A meeting with the alleger will establish whether there are any new 
concerns that the NRC has not addressed yet when we reviewed the licensee's calculation in 2016. 

Jlf Concern were True, Describe Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-relat ed equipment in areas adjacent to the turbine building could occur. Doors separat ing vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 08/02/2018 
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Follow-up ARB Input, Including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

IZl Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IZl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

□ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
Meet with Cl and determine whether the they have specific concerns with the licensee's analysis t hat the NRC has not already 
considered. 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegat ion concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I All · d t· · • 7 r YES r--• NO I Note: Licensee-identified wrongdoing egatIon e inItIon met. \• . . 
issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

!Not an immediate safety concern. 

No alleged wrongdoing 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB*" 

Date Technical Staff Recommendation(s) 

10/16/19 Other (specify recommendation below)* 

Assigned Branch 

ACES 

*Other Recommendat ion: With support from EBl, RPBC, ACES, and HQ, meet with the Cl to determine whether they have 
specific concerns with the licensee's analysis t hat the NRC has not already considered. 

Form updated: 08/02/2018 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

[A°RB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

10/23/19 Meet with alleger to obtain additional information regarding the concern. ACES 12/01/19 

10/23/19 Respond to OIG request. ACES 11/29/19 

Form updated: 08/02/2018 
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D In person 

D Telephone 

D Email 

D Letter 

D Inspection 

0 HOO 

D 0 1 Transcript D OPA (FB, blog, etc.) D News Media 

D DOL Complaint D Other office/region D Internet 

D Other (describe): D Green Ticket 

IALLEGER CONTACT INFORMATION: 

Full Name: Email: 

Mailing Address: Telephone: 

Cell Phone: 

Occupation: 

LLEGER PREFERENCE FOR FUTURE CORRESPONDENCE 

Contact by: 

Other Requests/ 
Comments: 

□Telephone 

□Postal Service 

□Email 

LLEGER DISCUSSION POINTS: 

IDENTITY PROTECTION POLICY 

Best time to contact: Between 

or: Between 

(' am and 
(' pm 

('am and 
(' pm 

Was the Cl informed of the identity protection policy? Select 

Does the Cl OBJECT to the release of their identity to another agency/jurisdiction? If the concerns are an Select 
agreement state issue or within the jurisdiction of another agency (OSHA, FEMA, etc.), explain that we will transfer 
the concern to the appropriate party. If the Cl agrees, we may provide the Cl's identity for follow-up. 

Was the Cl informed that their identity may be disclosed by 01 during an investigation of wrongdoing? Select 

Did the Cl request no further contact with the NRC? (If yes, discuss the value of continued involvement in the Select 
allegation process. Inform Cl we may stil contact him, if additional information i:s needed. 

If "YES", were the benefits of continued process involvement discussed? Select 

ISCRIMINATION / HARASSMENT & INTIMIDATION 

Was the Cl informed of their DOL rights and need to file with DOL w/in 180 days for personal remedies? Select 

Does the Cl OBJECT to the release of their identity? Explain that to fol low-up on discrimination cases, their Select 
identity will need to be released for the NRC to obtain specific and related information from the licensee. 

!LICENSEE REQUEST FOR INFORMATION I 
Explain that if concerns are discussed with or information is requested from the licensee, the alleger's identity will typically fl.QI. be revealed. 

Does the Cl OBJECT to the NRC requesting information from the licensee to support our evaluation? Select 

lf"YES", is the Cl concerned about being identified to the licensee? Select 

Does the Cl OBJECT to the release of their identity to the licensee if necessary to obtain resolution (e.g. Select 
access authorization, FFD, dose records, etc.)? If the Cl agrees, we may provide the Cl's identity for follow-up. 

Form updated: 08/02/2018 
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Allegation Receipt 
& Review Form 

ADDITIONAL CONTACT INFORMATION 
NRC Headquarters 

HOO (Immediate Safety Concerns): 1-301-816-5100 
Non-emergency Toll-Free Hotline*: 1-800-695-7403 
*This hotline is not recorded from 7am-5pm Eastern. 

After hours, this call will be transferred to a recorded line. 

RIV Allegations 
Hotline: 1-800-952-9677 ext. 1245 

Fax:1-817-276-6525 
Email: R4Allegation@nrc.gov 

Department of Labor 
Main Call Center: 1-866-4-USA-DOL (M-F, 8am-5pm) 

http://www.dol.gov 
Discrimination/Wage/Back-Pay Issues: 1-866-487-9243 

TTY for all DOL issues: 1-877-889-5627 

OSHA 
1-800-321-OSHA Regional Offices: 

http://www.osha.gov/html/RAmap.html 

BASIS FOR 01 PRIORITY 

(Taken from Allegation Manual, Exhibit 16): 

HIGH PRIORITY = Matter, if proven, is of very significant regulatory concern. The potential consequences for safety, given the position 
of the person(s) involved and the safety significance are very high and would likely result in prompt regulatory action. 

Examples: 
• Manager, RO, or RSO directing/performing/condoning any deliberate violation including providing false Information to NRC or creating fa lse records that may raise an 

integrity issue calling to question NRC's reasonable assurance. 
• Directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information to NRC or licensee with the purpose of influencing a significant regulatory decision (i.e. restart, operability, 

license amendment, enforcement decision or discretion). 
• Deliberately covering up a matter so that a required report was not made. Had t he report been made, NRC would likely have promptly sent inspectors or 

correspondence to follow up. 
• Deliberately covering up a matter to prevent identification of a significant issue during an inspection. 
• Willfully providing inaccurate/Incomplete information to NRC or licensee, or creating false records that caused a wrong decision to be made by NRC or licensee. 
• Tampering w ith vital equipment at a power reactor that indicates a potential act of sabotage. 
• A deliberate violation of normal priority with the need for immediate investigation because of indications evidence may be lost/tampered with. 
• Discrimination resulting from providing information regarding nuclear safety/ regulatory issues directly to NRC. 
• Discrimination caused by licensee/contractor mid-level manager or above. 
• Discriminat ion resulting from raising concerns of degraded/ non-conforming conditions that, if true, would impact operability of a safety-related SSC or safeguards 

equipment. 
• Discrimination that appears particularly blatant or egregious. 
• Other matters to which, because of the potential regulatory safety significance, a regional administrator or office director, w ith the concurrence of a Deputy EDO, assigns 

a high priority. 

NORMAL PRIORITY = Matter, if proven, is of significant regulatory concern. The potential consequence for safety is of concern. 

Examples: 
* Any individual directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-IV, and the violation was either NRC-

identified, or involves a supervisor or a licensed operator, or the licensee has not taken sufficient corrective action (including sufficient disciplinary action). 
• Licensee officia ls directing/performing/condoning viola tions in careless disregard of requirements in which underlying violation would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information directly/indirectly to NRC or in records (if relatively isolated or insignificant record) maintained by licensee. 
• Deliberately covering up a matter not required to be reported to prevent Identification during an NRC Inspection. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 
• Discrimination not amounting to h igh priority. 
• Relatively isolated deliberate failure to file a Form 241, "Report of Proposed Activities in Non-Agreement States," notwithstanding the examples considered a high 

priority. 

LOW PRIORITY = Matter, if proven, is of concern but does not rise to the significance of high or normal priority. 

Examples: 
• A situation in which, without consideration of intent, the underlying violation would be characterized as minor, or as an SL-IV for situations that are licensee-identified, 

involve only low level non-supervisory personnel, and for which the licensee has taken sufficient corrective action (including significant disciplinary action against the 
responsible individual(s)). 

• Relatively isolated fa lsification of a record or falsification of records that are not significant. 
• Violations ca,used by careless disregard not covered by l, igher priorities. 
• Licensee or contractor-identified willful violations of limited safety significance committed by individuals holding relatively low level positions. 

Form updated, 08/02/2018 
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GENERAL INFORMATION 

Facility Name: Cooper Nuclear Station Docket/License#: 50-298 I DPR-46 

Received By: Office of the Inspector General Branch Review By: Jesse Rollins 

Responsible Division/Branch: ORA/ACES Initial ARB Date: 10/23/2019 

Date Received 30 Days 70 Days 90 Days 120 Days 150 Days 180 Days 

09/30/2019 10/30/2019 12/09/2019 12/29/2019 01/28/2020 02/27/2020 03/28/2020 

Is there a potential safety/security issue that requires an Emergent ARB? ~IN_o __ ~l lfYES, immediately inform your BC & ACES. 

Who identified/raised the issue? An alleger (Document contact information and alleger discussion points on last page.) 

Alleger's Relationship to Facility: Private Citizen 

BRIEF OVERALL ALLEGATION SUMMARY (Provide a short summary or selected keywords/topics/subject for the a/legation.) 

The Cl expressed concerns about the insufficiency of the NRC's review of past allegations raised by the Cl regarding t he adequacy of 
the licensee's calculations and/or analyses to determine peak Turbine Building (TB) pressure in the event of a High Energy Line Break 
(HELB), which is dependent, in part, on the pressure at which TB blowout panels will fail and vent to atmosphere. 

I ALLEGATION REVIEW BOARD INFORMATION 

ARB Type: Follow-Up Today's ARB Date: 11 /19/2019 Prior ARB dates: 10/23/2019 

Reason for ARB: Follow-up ARB after phone call with Cl I Number of Concerns: 3 

I RFI INHIBITING FACTORS 

□ The allegation is made against licensee senior management or those parties who would normally receive and address the allegation. 

D The licensee could compromise an investigation or inspection because of knowledge gained from the discussions. 

D Information cannot be released in sufficient detail to the licensee without compromising the identity of the alleger. 

D The alleger has taken the concern(s) to the licensee with unsatisfactory results AND the alleger objects to sending an RFI. 

D The licensee's allegation trend, quality of RFI response(s), problem identification and resolution, and/or cycle review results over the past 
two years are such that the NRC should independently evaluate the concern(s). 

D The NRC evaluation would be more timely and efficient - there is an ongoing o r upcoming inspection which could evaluate the concern 
or a similar/same concern is already being evaluated by the NRC. 

D Significant public/Commission interest warrants independent assessment of concern(s). 

D The Federal or State agency providing the information objects to the information being released. 

Does the Cl object to the NRC requesting information from the licensee to support our evaluation? Unknown 

I ARB PARTICIPANTS: 

Anton Vegel (Chair), Geoff Miller (DRS), Jesse Rollins (SAC), Judith Weaver (AC), Jeremy Groom (TL:ACES), Neil O'Keefe (RPBB), (b)(?)(C) 

l(b)(?)(C) ron 
I ARB DISCUSSION, CONSIDERATIONS, AND COMMENTS RELATED TO ALLEGATION CASE (as appropriate): 

ARB Minutes reviewed and approved by ARB Chair? Yes □ No 

Form updated: 08/02/2018 
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CONCERN STATEMENT: Describe the impropriety or inadequacy related to NRC regulated activity. Concern#: 1 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RF/s, etc. 

The licensee's calculations and/or analyses to determine peak turbine building pressure in the event 
of a High Energy Line Break (HELB) are non-conservative because they do not include valid failure 
mechanisms and modeling assumptions when determining the pressure at which the turbine 
building blowout panels will fail and vent to atmosphere. 

Reviewed and/or 
IZl Clarified by Branch 

[ZJ Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must !191 be revised orchanged by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

The licensee's calculations and/or analyses to determine peak turbine building pressure in the event of a High Energy Line 
Break (HELB) are non-conservative because they do not include valid failure mechanisms and modeling assumptions when 
determining the pressure at which the turbine building blowout panels will fail and vent to atmosphere. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

On September 30, 2019, RIV received a referral letter from the Office of the Inspector General (OIG) with the Cl's concern. See the 
background information below. The concern statement above was derived from the referral letter provided by the OIG. Additional 
information is needed to clarify the concern statement and gather additional specific information necessary to determine the 
appropriate course of action (i.e., what failure mechanisms and modeling assumptions are non-conservative and why). 

The potential safety issue is associated with Amendment 25 of the CNS UFSAR which states that the Turbine Building (TB) siding will 
blowout at 0.5 psig thereby venting released steam (HELB) completely, relieving pressure in the TB to the atmosphere. This is 
important because the doors leading from the TB to vital plant equipment are only rated to withstand -0.S psig, and therefore, if this 
pressure level is exceeded, vital plant equipment needed for safe shutdown could be damaged in the event of a HELB in the turbine 
building. 

It should be noted that these concern statements were derived from a referral letter from the OIG. These concern statements will 
likely be revised and/or new concerns added after an initial interview with the Cl. 

Form updated: 08/02/2018 
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Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

Background 

The Cl began raising concerns to the NRC about the Turbine Building (TB) blowout panels in 2011 as documented in case file 
RIV-2011 -A-0091 and RIV-2013-A-0059. Over the last 8 years, the Cl has expressed continued dissatisfaction with the adequacy of the 
NRC's response to their concerns in the form of several Response After Closures (RACs), letters to the Chairman's office, and 
complaints to the Office of the Inspector General (OIG). 

In 2015, after 6 RACs from the Cl disagreeing with the NRC's conclusions, RIV, with support from SMEs in NRR/DE/SGSEB, 
substantiated the Cl's concern that the licensee's calculation for determining the pressure for TB blowout panel failure contained 
non-conservative assumptions. This resulted in the issuance of a Green, non-cited violation of 10 CFR Part SO, Appendix B, Criterion 
Ill, "Design Control" which was documented in NRC Inspection Report 05000298/2015003 (ML 15316A 156). RIV conducted a detailed 
assessment of the handling of the allegation which resulted in a 27-page report with recommended actions to help improve RIV's 
handling of complex technical allegations, and to ensure they're resolved in a timely manner. 

The licensee contracted an outside engineering firm to perform another calculation (NEDC 16-003). This calculation was reviewed by 
RIV with support from NRR/DE/SGSEB, and was determined to adequately show that peak turbine building pressure would not 
exceed 0.5 psig as stated in the licensee's FSAR, contrary to the Cl's concern that there is an unresolved safety issue. 

The Cl submitted a FOIA request and obtained records of internal NRC documents associated with our review of NEDC 16-003. Based 
on information derived from the FOIA request (part of an NRR/DE/SGSEB powerpoint on t he calculation), the Cl has concerns about 
some of the methodologies, assumptions, and values used in the new calculation. The Cl subsequently contacted the OIG an filed a 
complaint. OIG reviewed the concern and ultimately referred it to RIV for appropriate action. OIG has requested a response from RIV 
by December 30, 2019, detailing the action taken, if any. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De t: · · Res onsible Branch: ACES 
Branch Notes and Comments: 

Based on the history and complexity of this issue, a review of the alleger's concerns with the licensee's current analysis should be 
completed by a team of technical and allegation program experts to ensure the alleger's concerns are understood and whether 
there are any concerns that we have not already addressed. A meeting with the alleger will establish whether there are any new 
concerns that the NRC has not addressed yet when we reviewed the licensee's calculation in 2016. 

llf Concern were True, Describe Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 08/02/2018 
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Follow-up ARB Input, Including RAC (if applicable): (Please include date) I 

On November 7, 2019, myself (SAC) and Jeremy Groom (TL:ACES) called the Cl to obtain some of the technical details behind the 
Cl's concerns and to discuss potential travel arrangements. 

When asked why the Cl felt that the licensee's current calculation (NEDC 16-003) was inadequate, the Cl stated that past wind 
loading evaluations for the Turbine Building (TB) siding in the early 1970s determined that they could withstand wind loading 
pressures of approximately 1 to 1.5 psi. Therefore, the Cl felt that it was highly unlikely that the panels could blow out at 0.5 psi 
during a high energy line break event in the TB. 

The Cl also stated that there were other blow out panels in the plant that were constructed differently and used controlled 
release fasteners to assure that the panels would blowout at .5 psi. The TB blowout panels were not constructed in the same way 
and they use different materials. The Cl stated that because they were not constructed like the other blowout panels, true 
blowout panels designed for that purpose, there's little assurance that the TB panels will blowout at 0.5 psi. 

The Cl also expressed the concerns that improper strength values were applied to some of the components of the blowout 
panels; however, the Cl could not articulate what specific strength values were assigned to what specific components in the 
calculation of record. The Cl only had information on how these values were used in past blowout panel calculations. 

The Cl was asked several times if they had any specific technical concerns with the licensee's current calculation of record (NEDC 
16-003). The Cl stated thats/he had only seen a few pages of the calculation, such as the cover page, and would need to look at 
the calculation in detail before s/he could provide specific technical concerns. The Cl did not know the specific assumptions, 
inputs, or methodologies used in the current calculation of record. The Cl just felt that the conclusion that the panels would 
blowout at or below .5 is highly unlikely for the reasons listed above. 

We ended the phone call by thanking the Cl for their time and telling them that we would be in contact if we felt an in-person 
meeting was necessary, and that we would let them know what the next step will be. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

IZl Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IZl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

□ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
The NRC has already reviewed NEDC 16-003 and determined that it was acceptable. However, ACES is recommending that the 
Cl be interviewed by allegation program and technical experts to determine if the Cl has specific concerns with the licensee's 
calculation that the NRC has not already considered. 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I All · d f. · · 7 r YES .r:-• NO I Note: Licensee-identified wrongdoing egatIon e mItIon met. \• . . 
issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 

Form updated: 08/ 02/2018 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 
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The Allegation Form 
(Req'd for Wrongdoing): I 

Allegation Number: RIV-2019-A- 0065 

I 
Security Category: Not a security-related concern. 

JWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alle.ged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

*"If an RF/ is recommended, provide suggested RF! questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

10/16/19 Other (specify recommendation below)* ACES 12/01/19 

11/14/19 Close as non-allegation ACES 

11/14/19 Provide closure letter and OIG closure memo (with assistance from EB 1) ACES 

*Other Recommendation: 10/16/19 - With s•upport from EBl, RPBC, ACES, and HQ, meet with the Cl to determine whether t hey 
have specific concerns with the licensee's analysis that the NRC has not already considered. 

ARB Discussion and/or Comments Related to Concern (if applicable): 

11 /19/19 - The ARB discussed available options to address the Cl's questions/concerns. Since emails and phone calls with the Cl 
have been unsuccessful in developing specific concern statements articulating inadequacies with the licensee's calculation, the 
ARB determined that 0 1 would perform an assist to staff with t he support of NRC technical experts in order to clarify the Cl's 
questions/concerns, and to have a transcript of the interview for future reference. The goal of t he 0 1 assist would be to 
condense the Cl's concerns into one document and determine if the Cl has any specific technical issues with the I icensee's 
calculation that the NRC has not already considered and that could affect the validity of the calculation's conclusion. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

10/23/19 Meet with alleger to obtain additional information regarding the concern. ACES 12/01/19 

10/23/19 Respond to OIG request. ACES 11/29/19 

11/19/19 01 Assist to staff. 01/ACES 

11/19/19 
ACES to contact Cl to discuss 01 Assist and determine if the Cl is willing to 

ACES 11/29/19 
participate. 

11 /19/19 01 Assist to Staff 0 1 

11/19/19 Bring case back to ARB after 01 Assist is completed. ACES 

Form updated: 08/02/2018 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The analyses used to determine the pressure at which the turbine building blowout panels will fail 
and vent to atmosphere is non-conservative because the licensee used failure values for materials in 
the panels based on their yield strength (FY) instead of their ultimate strength (FU) when modeling 
panel failure. The use of yield strength (FY) as a failure value is non-conservative because it does not 
adequately assure complete failure of the materials. 

SECTION 1 - To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

Concern #: 2 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concem statem~nt. 

The calculation and/or analyses used to determine the pressure at which the turbine building blowout panels will fail and 
vent to atmosphere is non-conservative because the licensee used failure values for materials in the panels based on their 
yield strength (FY) instead of their ultimate strength (FU) when modeling panel failure. The use of yield strength (FY) as a 
failure value is non-conservative because it does not adequately assure complete failure of the materials. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

See Concern 1 for background. 

The Cl is esp ecially concerned with the strength (failure) values assigned to bolts used to secure the blowout panel girts to columns 
in the turbine building. Since one of the anticipated failure mechanisms in the analysis is the failure of these bolts, the Cl believes it is 
important to use highly conservative failure values to provide high assurance that these bolts will fail. The Cl believes that the 
licensee used yield strength of the bolts when modeling failure. 

The Cl has hinted in previous emails that using the ultimate strength value of the bolts plus some margin would be necessary to 
assure that the bolts would fail. For example, if the ultimat e strength of the bolts were determined to be 70 ksi, t lhe Cl believes that 
the failure value should be around 77 ksi (70 + 10%) or higher to assure complete failure. 

It should be noted that these concern statements were derived from a referral letter from the OIG. These concern stat ements will 
likely be revised and/or new concerns added after a meeting with the Cl. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1 for background. 

JNotes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/ SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor Dept: Engineering Responsible Branch: ACES 

Form updated: 08/02/2018 
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Branch Notes and Comments: 

Based on the history and complexity of this issue, a review of the alleger's concerns with the licensee's current analysis should be 
completed by a team of technical and allegation program experts to ensure the alleger's concerns are understood and whether 
there are any concerns that we have not already addressed. A meeting with the alleger will establish whether there are any new 
concerns that the NRC has not addressed yet when we reviewed the licensee's calculation in 2016. 

llf Concern were True, Describe Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, Including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

[g] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

[Zl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

□ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
The NRC has already reviewed NEDC 16-003 and determined that it was acceptable. However, ACES is recommending that the 
Cl be interviewed by allegation program and technical experts to determine if the Cl has specific concerns with the licensee's 
calculation that the NRC has not already considered. 

I 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP nm not accompanied by an assertion of 

inadequate licensee follow-up by the alleger? 

O Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as a/legations. 

I 
~II · d f · • 7 (' YES C. NO I Note: Licensee-identified wrongdoing 

. egation e mitton met. . issues are treated as a/legations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Form updated: 08/02/2018 
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Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

10/16/19 Other (specify recommendation below)* ACES 12/01/19 

11 /14/19 Close as non-allegation ACES 

11/14/19 Provide closure letter and OIG closure memo (with assistance from EBl) ACES 

*Other Recommendation: With support from EBl, RPBC, ACES, and HQ, meet with the Cl to determine whether they have 
specific concerns with the licensee's analysis that the NRC has not already considered. 

ARB Discussion and/or Comments Related to Concern (if applicable): 

11 /19/19 - The ARB discussed available options to address t he Cl's questions/concerns. Since emails and phone calls with t he Cl 
have been unsuccessful in developing specific concern statements articulating inadequacies with the licensee's calculation, the 
ARB determined that 01 would perform an assist to staff with the support of NRC technical experts in order to clarify t he Cl's 
questions/concerns, and to have a transcript of the interview for future reference. The goal of the 01 assist would be to 
condense the Cl's concerns into one document and determine if the Cl has any specific technical issues with the I icensee's 
calculation that the NRC has not already con5'idered and that could affect the validity of the calculation's conclusion. 

IRFI Justifica tion: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

10/23/19 Meet with alleger to obtain additional information regarding the concern. ACES 12/01/19 

10/23/19 Respond to OIG request. ACES 11 /29/19 

11/19/19 
ACES to contact Cl to discuss 01 Assist and determine if the Cl is willing to 

ACES 11 /29/19 
participate. 

11/19/19 01 Assist to staff 01 

11/19/19 Bring case back to ARB after 01 Assist is completed. ACES 

Form updated: 08/02/2018 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 3 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The calculations and or analyses used to support the conclusion that turbine building blowout 
panels will relieve pressure at 0.5 psid or less in the event of a High Energy Line Break (HELB) in the 
turbine building were not subject to the necessary reviews and quality standards that are required 
for design calculations and/or analyses. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

The calculations and or analyses used to support the conclusion that turbine building blowout panels will relieve pressure at 
0.5 psid or less in the event of a High Energy Line Break (HELB) in the turbine building were not subject to the necessary 
reviews and quality standards that are required for design calculations and/or analyses. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

There is very limited information regarding this assertion in the referral letter from OIG. Additional information will need to be 
obtained from the Cl. 

It should be noted that these concern statements were derived from a referral letter from the OIG. These concern statements will 
likely be revised and/or new concerns added after a meeting with the Cl. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chill ing/SCWE? No 

SECTION 2 -To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De t: Res onsible Branch: ACES 
Branch Notes and Comments: 

Based on the history and complexity of this issue, a review of t he alleger's concerns with the licensee's current analysis should be 
completed by a team of technical and allegation program experts to ensure the alleger's concerns are understood and whether 
there are any concerns that we have not already addressed. A meeting with the alleger will establish whether there are any new 
concerns that the NRC has not addressed yet when we reviewed the licensee's calculation in 2016. 

Jlf Concern were True, Describe Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-relat ed equipment in areas adjacent to the turbine building could occur. Doors separat ing vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 08/02/2018 
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Follow-up ARB Input, Including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

IZl Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IZl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

□ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
Meet with Cl and determine whether the they have specific concerns with the licensee's analysis t hat the NRC has not already 
considered. 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegat ion concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I All · d f" · • 7 r YES r--• NO I Note: Licensee-identified wrongdoing egatIon e inItIon met. \• . . 
issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

!Not an immediate safety concern. 

No alleged wrongdoing 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is t here alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB*" 

Date Technical Staff Recommendation(s) 

10/16/19 Other (specify recommendation below)* 

11/14/19 Close as non-allegation 

11 /14/19 Provide closure letter and OIG closure memo (with assistance from EB 1) 

Assigned Branch 

ACES 

ACES 

ACES 

*Other Recommendation: With support from EB1, RPBC, ACES, and HQ, meet with t he Cl to determine whether they have 
specific concerns with the licensee's analysis t hat the NRC has not already considered. 

Form updated: 08/02/2018 

Est. Date 

12/01/19 



Page 11 of 12 

The Allegation Form Allegation Number: RIV-20 19-A- 0065 

ARB Discussion and/or Comments Related to Concern (if applicable): 

11 /19/19 • The ARB discussed available options to address the Cl's questions/concerns. Since emails and phone calls with the Cl 
have been unsuccessful in developing specific concern statements articulating inadequacies with the licensee's calculation, the 
ARB determined that 01 would perform an assist to staff with the support of NRC technical experts in order to clarify the Cl's 
questions/concerns, and to have a transcript of the interview for future reference. The goal of the 01 assist would be to 
condense the Cl's concerns into one document and determine if the Cl has any specific technical issues with the I icensee's 
calculation that the NRC has not already considered and that could affect the validity of the calculation's conclusion. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

10/23/19 Meet with alleger to obtain additional information regarding the concern. ACES 12/01/19 

10/23/19 Respond to OIG request. ACES 11 /29/ 19 

11/19/19 
ACES to contact Cl to discuss 01 Assist and determine if the Cl is willing to 

ACES 11/29/19 
participate. 

11 /19/19 01 Assist to staff 01 

11/19/19 Bring case back to ARB after 01 Assist is completed. ACES 

Form updated: 08/02/2018 
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D In person 

D Telephone 

D Email 

D Letter 

D Inspection 

0 HOO 

D 0 1 Transcript D OPA (FB, blog, etc.) D News Media 

D DOL Complaint D Other office/region D Internet 

D Other (describe): D Green Ticket 

IALLEGER CONTACT INFORMATION: 

Full Name: Email: 

Mailing Address: Telephone: 

Cell Phone: 

Occupation: 

LLEGER PREFERENCE FOR FUTURE CORRESPONDENCE 

Contact by: 

Other Requests/ 
Comments: 

□Telephone 

□Postal Service 

□Email 

LLEGER DISCUSSION POINTS: 

IDENTITY PROTECTION POLICY 

Best time to contact: Between 

or: Between 

(' am and 
(' pm 

('am and 
(' pm 

Was the Cl informed of the identity protection policy? Select 

Does the Cl OBJECT to the release of their identity to another agency/jurisdiction? If the concerns are an Select 
agreement state issue or within the jurisdiction of another agency (OSHA, FEMA, etc.), explain that we will transfer 
the concern to the appropriate party. If the Cl agrees, we may provide the Cl's identity for follow-up. 

Was the Cl informed that their identity may be disclosed by 01 during an investigation of wrongdoing? Select 

Did the Cl request no further contact with the NRC? (If yes, discuss the value of continued involvement in the Select 
allegation process. Inform Cl we may stil contact him, if additional information i:s needed. 

If "YES", were the benefits of continued process involvement discussed? Select 

ISCRIMINATION / HARASSMENT & INTIMIDATION 

Was the Cl informed of their DOL rights and need to file with DOL w/in 180 days for personal remedies? Select 

Does the Cl OBJECT to the release of their identity? Explain that to fol low-up on discrimination cases, their Select 
identity will need to be released for the NRC to obtain specific and related information from the licensee. 

!LICENSEE REQUEST FOR INFORMATION I 
Explain that if concerns are discussed with or information is requested from the licensee, the alleger's identity will typically fl.QI. be revealed. 

Does the Cl OBJECT to the NRC requesting information from the licensee to support our evaluation? Select 

lf"YES", is the Cl concerned about being identified to the licensee? Select 

Does the Cl OBJECT to the release of their identity to the licensee if necessary to obtain resolution (e.g. Select 
access authorization, FFD, dose records, etc.)? If the Cl agrees, we may provide the Cl's identity for follow-up. 

Form updated: 08/02/2018 
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Allegation Receipt 
& Review Form 

ADDITIONAL CONTACT INFORMATION 
NRC Headquarters 

HOO (Immediate Safety Concerns): 1-301-816-5100 
Non-emergency Toll-Free Hotline*: 1-800-695-7403 
*This hotline is not recorded from 7am-5pm Eastern. 

After hours, this call will be transferred to a recorded line. 

RIV Allegations 
Hotline: 1-800-952-9677 ext. 1245 

Fax:1-817-276-6525 
Email: R4Allegation@nrc.gov 

Department of Labor 
Main Call Center: 1-866-4-USA-DOL (M-F, 8am-5pm) 

http://www.dol.gov 
Discrimination/Wage/Back-Pay Issues: 1-866-487-9243 

TTY for all DOL issues: 1-877-889-5627 

OSHA 
1-800-321-OSHA Regional Offices: 

http://www.osha.gov/html/RAmap.html 

BASIS FOR 01 PRIORITY 

(Taken from Allegation Manual, Exhibit 16): 

HIGH PRIORITY = Matter, if proven, is of very significant regulatory concern. The potential consequences for safety, given the position 
of the person(s) involved and the safety significance are very high and would likely result in prompt regulatory action. 

Examples: 
• Manager, RO, or RSO directing/performing/condoning any deliberate violation including providing false Information to NRC or creating fa lse records that may raise an 

integrity issue calling to question NRC's reasonable assurance. 
• Directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information to NRC or licensee with the purpose of influencing a significant regulatory decision (i.e. restart, operability, 

license amendment, enforcement decision or discretion). 
• Deliberately covering up a matter so that a required report was not made. Had t he report been made, NRC would likely have promptly sent inspectors or 

correspondence to follow up. 
• Deliberately covering up a matter to prevent identification of a significant issue during an inspection. 
• Willfully providing inaccurate/Incomplete information to NRC or licensee, or creating false records that caused a wrong decision to be made by NRC or licensee. 
• Tampering w ith vital equipment at a power reactor that indicates a potential act of sabotage. 
• A deliberate violation of normal priority with the need for immediate investigation because of indications evidence may be lost/tampered with. 
• Discrimination resulting from providing information regarding nuclear safety/ regulatory issues directly to NRC. 
• Discrimination caused by licensee/contractor mid-level manager or above. 
• Discriminat ion resulting from raising concerns of degraded/ non-conforming conditions that, if true, would impact operability of a safety-related SSC or safeguards 

equipment. 
• Discrimination that appears particularly blatant or egregious. 
• Other matters to which, because of the potential regulatory safety significance, a regional administrator or office director, w ith the concurrence of a Deputy EDO, assigns 

a high priority. 

NORMAL PRIORITY = Matter, if proven, is of significant regulatory concern. The potential consequence for safety is of concern. 

Examples: 
* Any individual directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-IV, and the violation was either NRC-

identified, or involves a supervisor or a licensed operator, or the licensee has not taken sufficient corrective action (including sufficient disciplinary action). 
• Licensee officia ls directing/performing/condoning viola tions in careless disregard of requirements in which underlying violation would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information directly/indirectly to NRC or in records (if relatively isolated or insignificant record) maintained by licensee. 
• Deliberately covering up a matter not required to be reported to prevent Identification during an NRC Inspection. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 
• Discrimination not amounting to h igh priority. 
• Relatively isolated deliberate failure to file a Form 241, "Report of Proposed Activities in Non-Agreement States," notwithstanding the examples considered a high 

priority. 

LOW PRIORITY = Matter, if proven, is of concern but does not rise to the significance of high or normal priority. 

Examples: 
• A situation in which, without consideration of intent, the underlying violation would be characterized as minor, or as an SL-IV for situations that are licensee-identified, 

involve only low level non-supervisory personnel, and for which the licensee has taken sufficient corrective action (including significant disciplinary action against the 
responsible individual(s)). 

• Relatively isolated fa lsification of a record or falsification of records that are not significant. 
• Violations ca,used by careless disregard not covered by l, igher priorities. 
• Licensee or contractor-identified willful violations of limited safety significance committed by individuals holding relatively low level positions. 

Form updated, 08/02/2018 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

GENERAL INFORMATION 

Facility Name: 

Received By: 

Cooper Nuclear Station 

NRCOIG 

Responsible Division/Branch: ORA/ACES 

Date Received 30 Days 70 Days 

Docket/License#: 50-298 I DPR-46 

Branch Review By: Jeremy Groom 

Initial ARB Date: 10/23/2019 

90 Days 120 Days 150 Days 180 Days 

11/27/2019 12/27/2019 02/05/2020 02/25/2020 03/26/2020 04/25/2020 05/25/2020 

Is there a potential safety/security issue that requires an Emergent ARB? ~IN_o __ ~l lfYES, immediately inform your BC & ACES. 

Who identified/raised the issue? An alleger (Document contact information and alleger discussion points on last page.) 

Alleger's Relationship to Facility: Private Citizen 

BRIEF OVERALL ALLEGATION SUMMARY (Provide a short summary or selected keywords/topics/subject for the a/legation.) 

The Cl expressed concerns about the insufficiency of the NRC's review of past allegations raised by the Cl regarding t he adequacy of 
the licensee's calculations and/or analyses to determine peak Turbine Building (TB) pressure in the event of a High Energy Line Break 
(HELB), which is dependent, in part, on the pressure at which TB blowout panels will fail and vent to atmosphere. 

I ALLEGATION REVIEW BOARD INFORMATION 

ARB Type: Follow-Up Today's ARB Date: 12/17/2019 Prior ARB dates: 10/23/ 19, 11/19/19 

Reason for ARB: Approve Cl's Concerns Following Contact With Cl. I Number of Concerns: 8 

I RFI INHIBITING FACTORS 

□ The allegation is made against licensee senior management or those parties who would normally receive and address the allegation. 

D The licensee could compromise an investigation or inspection because of knowledge gained from the discussions. 

D Information cannot be released in sufficient detail to the licensee without compromising the identity of the alleger. 

D The alleger has taken the concern(s) to the licensee with unsatisfactory results AND the alleger objects to sending an RFI. 

D The licensee's allegation trend, quality of RFI response(s), problem identification and resolution, and/or cycle review results over the past 
two years are such that the NRC should independently evaluate the concern(s). 

D The NRC evaluation would be more timely and efficient - there is an ongoing o r upcoming inspection which could evaluate the concern 
or a similar/same concern is already being evaluated by the NRC. 

D Significant public/Commission interest warrants independent assessment of concern(s). 

D The Federal or State agency providing the information objects to the information being released. 

Does the Cl object to the NRC requesting information from the licensee to support our evaluation? Unknown 

I ARB PARTICIPANTS: 

A. Vegel (Chair); R. Lantz (DRS); D. Cylkowski (RC);!(b)(?)(C) tOI); J. Rollins (SAC); J. Groom (ACES:TL); C. Alldredge (ES); J. Weaver (AC); P. 
Vossmar (RPBC); V. Gaddy (EB1 ); G. George (EB1 ); J. Braisted (RPBD); D. Reinert (EB1) 

I ARB DISCUSSION, CONSIDERATIONS, AND COMMENTS RELATED TO ALLEGATION CASE (as appropriate): 

See background discussion under Concern 1. 

This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter have been removed. 

ARB Minutes reviewed and approved by ARB Chair? Yes □ No 

Form updated: 06/07/2017 

I 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 1 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel construction. 
Specifically, the calculation improperly uses an average ultimate strength instead of maximum 
tested ultimate strength. Additionally, the average tensile strength is derived from testing of 
warehouse stock bolts which are likely from different heat and lots of the bolts used in blowout 
panel construction. The average ultimate strength may not bound the ultimate strength of bolts 
used in construction 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must !J.Q! be revised orchanged by the branch/ARB. 
Use tt/e "Concern Statement" box above to revise or change the concern statement. 

The calculation Improperly uses an average Fu instead of maximum possible Fu. Also, the tensll strength used is based on 
testing of warehouse stock bolts that are likely from a different heat and will have different material properties. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

NOTE - The NRC Initially received what it determined were 3 concerns from the OIG referral letter (See Background for Concern 1 ). 
These 3 concerns were documented and discussed at ARBs on 10/23/19 and 11 /19/19. Both ARBs determined that the 3 concern 
statements gathered from the OIG referral letter were too general and that the validity of these general concern statements were 
known given that the NRC had thoroughly reviewed NEDC 16-003 in the past. The ARBs discussed the need to gather more specific 
technical concern statements and tasked the staff with several actions to solicit specific technical concerns from the Cl regarding 
NEDC 16-003. On a November 27, 2019, telephone conversation with the Cl and in their subsequent email received on December 4, 
2019, the Cl did provide specific concern statements for why they believe that NEDC 16-003 is non-conservative. 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building girt bolting (the numbering is 
reflective of the numbers used by the Cl in their email): 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not conservative and may not bound all 
bolting installed or any replacement bolting that maybe installed in the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is doubtful the tested bolts are from the 
same heats and lots. It is doubtful all the bolts actually installed are from the same heat or lot and have the same tensile as the 
average stated. It is not demonstrated how the simple mean can fully bound a1II other bolts and provide a dependable conservative 
result. 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

On September 30, 2019, RIV received a referral letter from the Office of the Inspector General (OIG) with the Cl's concern. The 
concerns identified in the allegation provided by the OIG included assertions that the Cooper Nuclear Station turbine blowout panel 
design basis analysis is not conservative and could adversely impact safety systems resulting in potential uncontrolled releases. 
Included in the referral letter were the following concerns: 

1. The analysis used a stress factor based on Fy (yield) when designing for a blowout panel that would be required to fail at Fu 
(ultimate). 
2. The analysis did not include valid failure mechanisms and included errors in modeling assumptions. 
3. There is no design calculation to support the assertions made in Amendment 25 to the USAR. 

The potential safety issue is associated with Amendment 25 of the CNS UFSAR which states that the Turbine Building (TB) siding will 
blowout at 0.5 psig thereby venting released steam (HELB) completely, relieving pressure in the TB to the atmosphere. This is 
important because the doors leading from the TB to vital plant equipment are only rated to withstand -0.5 psig, and therefore, if this 
pressure level is exceeded, vital plant equipment needed for safe shutdown could be damaged in the event of a HELB in the turbine 
building. 

As necessary background, the Cl began raising concerns to the NRC about the Turbine Building (TB) blowout panels in 2011 as 
documented in case file RIV-2011-A-0091 and RIV-2013-A-0059. Over the last 8 years, the Cl has expressed continued dissatisfaction 
with the adequacy of the NRC's response to their concerns in the form of several Response After Closures (RACs), letters to the 
Chairman's office, and complaints to the Office of the Inspector General (OIG). 

In 2015, after 6 RACs from the Cl disagreeing with the NRC's conclusions, RIV, w ith support from SM Es in NRR/DE/SGSEB, 
substantiated the Cl's concern that the licensee's calculation for determining the pressure for TB blowout panel failure contained 
non-conservative assumptions. This resulted in the issuance of a Green, non-cited violation of 10 CFR Part SO, Appendix 8, Criterion 
Ill, "Design Control" which was documented in NRC Inspection Report 05000298/201 S003 (ML 15316A 156). RIV conducted a detailed 
assessment of the handling of the allegation which resulted in a 27-page report with recommended actions to help improve RIV's 
handling of complex technical allegations, and to ensure they're resolved in a timely manner. 

The licensee contracted an outside engineering firm to perform another calculation (NEDC 16-003). This calculation was reviewed by 
RIV with support from NRR/DE/SGSEB, and was determined to adequately show that peak turbine building pressure would not 
exceed 0.5 psig as stated in the licensee's FSAR, contrary to the Cl's concern that there is an unresolved safety issue. 

The Cl submitted a FOIA request and obtained records of internal NRC docume11ts associated with our review of NEDC 16-003. Based 
on information derived from the FOIA request (part of an NRR/DE/SGSEB powerpoint on the calculation), the Cl has concerns about 
some of the methodologies, assumptions, and values used in the new calculation. The Cl subsequently contacted the OIG an filed a 
complaint. OIG reviewed the concern and ultimately referred it to RIV for appropriate action. OIG has requested a response from RIV 
by December 30, 2019, detailing the action taken, if any. 

Following receipt of the OIG referral letter, Region IV convened multiple allegation review boards (October 23 and November 19) and 
initiated several phone conversations to discuss the Cl's concerns. Prior to the November 27, 2019 telephone conversation with the 
Cl and subsequent email received by Region IV on December 4, 2019, the concerned individual was unable to provide specifics and 
mostly spoke in generalities, offering opinion that blowout of turbine building panels at or below 0.5 psig is "highly unlikely." 

However, on the November 27, 2019 telephone conversation with the Cl and in their subsequent email received on December 4, 
2019, the Cl did provide specific concern statements for why they believe that NEDC 16-003 is non-conservative. This revision of the 
Allegation Form (dated December 6, 2019) is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. 

JNotes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chilling/SCWE? No 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De · · Res onsible Branch: ACES 
Branch Notes and Comments: 

This concern statement was developed after several round of emails and phone calls with the concerned individual. ACES 
recommends initiating an inspection to review the validity of the Cl's concerns. The lead for inspecting these concerns should 
be EB 1, with assistance from RPBC, NRR and ACES. 

I Potential Safety/Security Impact: 

If the l icensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associat ed with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I Allegation definition met? (e' YES (' NO I Note: Licensee-identified wrongdoing 
issues are treated as a/legations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

Not an ongoing immediate safety concern. 

No alleged wrongdoing 

NIA 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB"" 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/17/19 Send Licensee a Request For Information (RFI) EBl 01/ 10/20 

ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on t he first page reviewed? Make selection 

[ARB DECISION: 
~ 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information. ACES 12/27/19 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inadequacy related to NRC regulated activity. 

This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RF/s, etc. 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that the 
inner and outer girt bolts, the near and far fillet welds, and the sag rod will fall in a sequential 
manner rather than being loaded in a shar,ed load condition. Assuming a shared load condition for 
these components would be more realistic and would significantly increase the amount of pressure 
required to ensure the bolts or the welds would fall. 

SECTION 1 -To be completed by individual receiving allegation 
Individual recei ving allegation also must complete Section 4, Alleger Contact Information and Discussion Points. 

Concern#: 2 

Reviewed and/or 
IZl Clarified by Branch 

[ZJ Approved by ARB 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt configuration along with the 
location of a sag rod. The calculation uses non conservative failure mechanism of one bolt failing at a time and has a separate 
alternate failure mechanism of one weld joint failing at a time, as a sequential series of failure events. I have a concern that 
this is not conservative and realistic. 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL}: 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to assumed configuration of turbine building 
structural elements in calculation NEDC 16-003 (the numbering is reflective of the numbers used by the Cl in their email): 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt configuration along with the location of 
a sag rod. The calculation uses non conservative failure mechanism of one bolt failing at a time and has a separate alternate failure 
mechanism of one weld joint failing at a time, as a sequential series of failure events. I have a concern that this is not conservative 
and realistic. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will each fail in a serial sequential 
manner and will not be loaded in a shared load condition. If any of the 4 items do not fail in a single serial manner, and there is a 
shared load between 2 or more, that the resu It would be magnified by a factor of 2 or 3. I do not consider this realistic or 
conservative. 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, one is between columns F and 
E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the calculation, it would take half 
of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld joints and the fasteners at 
the top and bottom ends of the siding panels. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See Background Information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

JPotential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an a/legation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

I 

JOther exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) J 

□ 
If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee fol low-up by the alleger? 

D Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~II · d f • • 7 (.' YES (' NO I Note: Licensee-identified wrongdoing 

. egat,on e m,t,on met. . issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

jWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**ff an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB*" 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/ 17/19 Send Licensee a Request For Information (RFI) EBl 01/ 10/20 

ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on t he first page reviewed? Make selection 

[ARB DECISION: 
~ 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27/19 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 3 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods installed 
between channel girts. These sag rods would restrain girt channel twisting and should be factored 
into the analysis. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but the calculation does not 
conservatively account for sag rod restraining girt movement. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a ref lection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building blowout area (the numbering 
is reflective of the numbers used by the Cl in their email): 

4.1 have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but the calculation does not 
conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will each fail in a serial sequential 
manner and will not be loaded in a shared load condition. If any of the 4 items do not fai l in a single serial manner, and there is a 
shared load between 2 or more, that the resu It would be magnified by a factor of 2 or 3. I do not consider this realistic or 
conservative. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See background information from Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chill ing/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

Form updated: 06/07/2017 



Page 11 of28 

The Allegation Form Allegation Number: RIV-2019-A- 0065 

Potential Safety/Security Impact: 

If t he l icensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

I 

I 

!Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
D If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 

inadequate licensee fol low-up by the alleger? 

□ 
Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egatIon e mItIon met. \• l . . I All · d r· · • 7 I':'• YES r NO I Note: Licensee-identified wrongdoing 
issues are treated as allegat1ons. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? 

[TECHNICAL STAFF RECOMMENDATION(S): 

No 

"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

02/27/20 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EB1 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Make selection 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Send licensee a Request for Information ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 4 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not use the correct method for joint design, in accordance with AISC 
standards. The calculation uses a method that accounts for joint friction for as-built girt joints that 
is not conservative and does not meet AISC requirements. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern that the method the calculation accounts for joint friction does not meet AISC required joint design, and 
therefore is not conservative or bounding to meet code requirements. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a ref lection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building blowout area (the numbering 
is reflective of the numbers used by the Cl in their email): 

6. I have a concern that the method the cal cu la ti on accounts for joint friction does not meet AISC required joint design, and therefore 
is not conservative or bounding to meet code requirements. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See Background Information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) I 
Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

IZl Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IZl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

IZl Is the validity of the issue unknown? 

Jother exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) J 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egat,on e inItIon met. \• \ . . 
I 

All · d f" · · 7 ,:,• YES I"" NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. document ed in ARF.) 

Safety Significance: Normal - Routine act ion required, close within 90-1 20 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

JWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? 

[TecHNICAL STAFF RECOMMENDATION(S): 

No 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EBl 

Est. Date 

01/ 10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Make selection 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Send licensee a Request for Information ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 5 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is adequate to 
prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (HELB) event. A previous analysis performed by a contractor at the site using GOTHIC 
modeling found that a blowout area of 30,000 sqft still resulted in pressure retention. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

The total blowout area ... is calculated to be 5362 sqft may not be adequate blowout area. It has not been shown that the 5362 
sqft blowout area is adequate to prevent p ressure buildup. The calculation does not show the peak pressures at the 
potentially affected HELB doors. The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a 
TB siding blowout area of at least 30,000 sqft and there was still a pressure build up. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 

7.1 have a concern that the total blowout area taking into account north and south end blown out sections is calculated to be 5362 
sqft may not be adequate blowout area. It has not been shown that the 5362 sqft blowout area is adequate to prevent pressure 
buildup. The calculation does not show the peak pressures at the potentially affected HELB doors. The previous analysis performed 
by NAI (Numerical Applications Inc) using GOTHIC used a TB siding blowout area of at least 30,000 sqft and there was still a pressure 
build up. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See background information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: Res onsible Branch: EB1 
Branch Notes and Comments: 

See branch notes for Concern 1. 

Form updated: 06/07/2017 
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Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

I 

I 

!Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
D If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 

inadequate licensee fol low-up by the alleger? 

□ 
Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egatIon e mItIon met. \• l . . I All · d r· · • 7 I':'• YES r NO I Note: Licensee-identified wrongdoing 
issues are treated as allegat1ons. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? 

[TECHNICAL STAFF RECOMMENDATION(S): 

No 

"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EB1 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Make selection 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Send licensee a Request for Information ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern #: 6 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 sqft) is based on column 
centerline which would be non-conservative because column flanges would protrude beyond 
column centerline and reduce the actual blowout area. This could increase the pressure retention in 
the turbine building potentially beyond 0.5 psig. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

I have a concern that if the blowout area is based on column centerline, which would be not conservative, because column 
flange would protrude into the blowout area which would reduce actual blowout area. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 

8. I have a concern that if the blowout area is based on column centerline, which would be not conservative, because column flange 
would protrude into the blowout area which would reduce actual blowout area. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs}, who was not ified, et c. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) I 
Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

IZl Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IZl Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

IZl Is the validity of the issue unknown? 

Jother exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) J 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egat,on e in1t1on met. \• \ . . 
I 

All · d f" · · 7 ,:,• YES I"" NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

JWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? 

[TecHNICAL STAFF RECOMMENDATION(S): 

No 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EBl 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Make selection 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Send licensee a Request for Information ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 7 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

There is no validation test to assure the analytical model (included in calculation NEDC 16-003) is 
representative and bounding. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern that there is no validation test to assure the analytical model is representative and bounding. In 1973 the TB 
siding panels were blowing off due to high winds. The utility and construction contractor contacted the siding manufacturer 
and they developed a better fastener configuration as demonstrated by testing. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 
9. lack of validation testing 

I have a concern that there is no validation test to assure the analytical model is representative and bounding. In 1973 the TB siding 
panels were blowing off due to high winds. The utility and construction contractor contacted the siding manufacturer and they 
developed a better fastener configuration as demonstrated by testing. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Res onsible Branch: EB1 
Branch Notes and Comments: 

See Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) I 
Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

□ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

□ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
There is no requirement to conduct validation testing. 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP filli!. not accompanied by an assertion of 

□ 

□ 

inadequate licensee follow-up by the alleger? 

Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egatIon e 1nItIon met. i • . . I All · d f" · · 7 r.:-. YES r NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB"" 

Date Technical Staff Recommendation(s) 

12/17/19 Other (specify recommendation below)* 

Assigned Branch 

EB1 

*Other Recommendation: EB 1 to determine whether t here is a regulatory requirement to perform a validation test. 

Form updated: 06/07/2017 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Make selection 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Close in Acknowledgment letter as a non-allegation. ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 8 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces against 
the turbine building siding are distributed during a high energy line break. Specifically, the 
distributed force only assumes a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not 
be enough to ensure bolt or weld failures at pressures less than 0.5 psig. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 - To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information ond Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concem statem~nt. 

I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints ... the required 
pressure would need to be at least 1.9 psi. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to assumed configuration of turbine building 
structural elements in calculation NEDC 16-003 (the numbering is reflective of the numbers used by the Cl in their email): 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, one is between columns F and 
E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts tota ling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the calculation, it would take half 
of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld joints and the fasteners at 
the top and bottom ends of the siding panels. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

None. 

Form updated: 06/07/2017 
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Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): I 
See Concern 1. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De · · Res onsible Branch: EB1 
Branch Notes and Comments: 

None. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the t urbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associated with NRC regulated activities o r policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP fill2 not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~ II · d f · • 7 (e YES (' NO I Note: Licensee-identified wrongdoing 

. egat,on e m,t,on met. . issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

Form updated: 06/07/2017 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 



Page 27 of 28 

The Allegation Form Allegation Number: RIV-20 19-A- 0065 

WILLFULNESS OR WRONGDOING: I 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF! questions to ACES prior to ARB*" 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/17/19 Send Licensee a Request For Information (RFI) ACES 12/27/1 9 

ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Make selection 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 / 19 

Form updated: 06/07/2017 
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D In person 

fZI Telephone 

i:gJ Email 

D Letter 

D Inspection 

0 HOO 

D 0 1 Transcript D OPA (FB, blog, etc.) D News Media 

D DOL Complaint D Other office/region D Internet 

D Other (describe): D Green Ticket 

IALLEGER CONTACT INFORMATION: 

Full Name: REDACTED Email: REDACTED 

Mailing Address: Telephone: REDACTED 

Cell Phone: 

Occupation: 

LLEGER PREFERENCE FOR FUTURE CORRESPONDENCE 

Contact by: 

Other Requests/ 
Comments: 

□Telephone 

□Postal Service 

□Email 

LLEGER DISCUSSION POINTS: 

IDENTITY PROTECTION POLICY 

Best time to contact: Between (' am 
(' pm 

or: Between ('am 
(' pm 

and 

and 

Was the Cl informed of the identity protection policy? Yes 

(' am 
(' pm 

(' am 

(' pm 

Does the Cl OBJECT to the release of their identity to another agency/jurisdiction? If the concerns are an Cl not asked 
agreement state issue or within the jurisdiction of another agency (OSHA, FEMA, etc.), explain that we will transfer 
the concern to the appropriate party. If the Cl agrees, we may provide the Cl's identity for follow-up. 

Was the Cl informed that their identity may be disclosed by 01 during an investigation of wrongdoing? No 

Did the Cl request no further contact with the NRC? (If yes, discuss the value of continued involvement in the No 
allegation process. Inform Cl we may stil contact him, if additional information i:s needed. 

If "YES", were the benefits of continued process involvement discussed? N/ A 

ISCRIMINATION / HARASSMENT & INTIMIDATION 

Was the Cl informed of their DOL rights and need to file with DOL w/in 180 days for personal remedies? No 

Does the Cl OBJECT to the release of their identity? Explain that to fol low-up on discrimination cases, their No 
identity will need to be released for the NRC to obtain specific and related information from the licensee. 

!LICENSEE REQUEST FOR INFORMATION I 
Explain that if concerns are discussed with or information is requested from the licensee, the alleger's identity will typically fl.QI. be revealed. 

Does the Cl OBJECT to the NRC requesting information from the licensee to support our evaluation? No 

lf"YES", is the Cl concerned about being identified to the licensee? Cl not asked 

Does the Cl OBJECT to the release of their identity to the licensee if necessary to obtain resolution (e.g. Cl not asked 
access authorization, FFD, dose records, etc.)? If the Cl agrees, we may provide the Cl's identity for follow-up. 

Form updated: 06/07/2017 



Allegation Receipt 
& Review Form 

ADDITIONAL CONTACT INFORMATION 
NRC Headquarters Department of Labor 

HOO (Immediate Safety Concerns): 1-301-816-5100 
Non-emergency Toll-Free Hotline*: 1-800-695-7403 
*This hotline is not recorded from 7am-5pm Eastern. 

After hours, this call will be transferred to a recorded line. 

Main Call Center: 1-866-4-USA-DOL (M-F, 8am-5pm) 
http://www.dol.gov 

Discrimination/Wage/Back-Pay Issues: 1-866-487-9243 
TTY for all DOL issues: 1-877-889-5627 

RIV Allegations 
Hotline: 1-800-952-9677 ext. 1245 

Fax:1-817-276-6525 
Email: R4Allegation@nrc.gov 

OSHA 
1-800-321-OSHA Regional Offices: 

http://www.osha.gov/html/RAmap.html 

BASIS FOR 01 PRIORITY 

(Taken from Allegation Manual, pp. 139- 142 and Exhibit 16): 

HIGH PRIORITY = Matter, if proven, is of very significant regulatory concern. The potential consequences for safety, given the position 
of the person(s) involved and the safety significance are very high and would likely result in prompt regulatory action. 

Examples: 
• Manager, RO, or RSO directing/performing/condoning any deliberate violation including providing false Information to NRC or creating fa lse records. 
• Directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing Incomplete/inaccurate information to NRC or licensee to Influence a significant regulatory decision (i.e. restart, operability, license amendment). 
• Deliberately covering up a matter so that a required report was not made. Had t he report been made, NRC would likely have promptly sent inspectors to follow up. 
* Deliberately covering up a matter to prevent identification of a significant issue during an inspection. 
• Willfully providing inaccurate/incomplete information to NRC or licensee, or creating false recrods that caused a wrong decision to be made by NRC or licensee. 
• Tampering with vital equipment at a power reactor that indicates potential act of sabotage. 
• Deliberate violation, otherwise categorized as normal, were it not for need for immediate investigation because of indications evidence may be lost/tampered with. 
• Discrimination resulting from providing Information regarding nuclear safety/regulatory issues directly to NRC. 
• Discrimination caused by licensee/contractor mid-level manager or above. 
• Discrimination resulting from raising concerns of degraded/non-conforming conditions that, if true, would impact operability of a safety-related SSC or safeguards 
equipment. 
• Discrimination that appears particularly blatant or egregious. 

NORMAL PRIORI TY = Matter, if proven, is of significant regulatory concern. The potential consequence for safety is of concern. 

Examples: 
• Any individual directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-IV 
• Licensee officials directing/performing/condoning violations in careless disregard of requirements In which underlying violation would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information directly/indirectly to NRC or in records (if relatively isolated or insignificant record) maintained by licensee. 
• Deliberately covering up a matter not required to be reported to prevent identification during an NRC Inspection. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 
* Discrimination not amounting to high priority. 
• Relatively isolated deliberate failure to file a Form 241 

LOW PRIORITY = Matter, if proven, is of concern but does not rise to the significance of high or normal priority. 

Examples: 
• The situation in which, without consideration of willfulness, the underlying violation would be characterized as minor. 
• Relatively isolated falsification of a record or falsifica tion of records that are not significant. 
• Violations ca,used by careless disregard not covered by li igher priorities. 
• Licensee identified willful violations of limited safety significance committed by individuals holding relatively low level positions. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 

Form updated, 06/07/2017 
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GENERAL INFORMATION 

Facility Name: 

Received By: 

Cooper Nuclear Station 

NRCOIG 

Responsible Division/Branch: ORA/ACES 

Date Received 30 Days 70 Days 

Docket/License#: 50-298 I DPR-46 

Branch Review By: Jeremy Groom 

Initial ARB Date: 10/23/2019 

90 Days 120 Days 150 Days 180 Days 

11/27/2019 12/27/2019 02/05/2020 02/25/2020 03/26/2020 04/25/2020 05/25/2020 

Is there a potential safety/security issue that requires an Emergent ARB? ~IN_o __ ~l lfYES, immediately inform your BC & ACES. 

Who identified/raised the issue? An alleger (Document contact information and alleger discussion points on last page.) 

Alleger's Relationship to Facility: Private Citizen 

BRIEF OVERALL ALLEGATION SUMMARY (Provide a short summary or selected keywords/topics/subject for the a/legation.) 

The Cl expressed concerns about the insufficiency of the NRC's review of past allegations raised by the Cl regarding t he adequacy of 
the licensee's calculations and/or analyses to determine peak Turbine Building (TB) pressure in the event of a High Energy Line Break 
(HELB), which is dependent, in part, on the pressure at which TB blowout panels will fail and vent to atmosphere. 

I ALLEGATION REVIEW BOARD INFORMATION 

ARB Type: Follow-Up Today's ARB Date: 09/08/2020 Prior ARB dates: 10/23/ 19, 11 /19/19, 12/17 /19, 5/19/20 

Reason for ARB: Discuss NRC Review and Conclusions for Concerns I Number of Concerns: 8 

I RFI INHIBITING FACTORS 

□ The allegation is made against licensee senior management or those parties who would normally receive and address the allegation. 

D The licensee could compromise an investigation or inspection because of knowledge gained from the discussions. 

D Information cannot be released in sufficient detail to the licensee without compromising the identity of the alleger. 

D The alleger has taken the concern(s) to the licensee with unsatisfactory results AND the alleger objects to sending an RFI. 

D The licensee's allegation trend, quality of RFI response(s), problem identification and resolution, and/or cycle review results over the past 
two years are such that the NRC should independently evaluate the concern(s). 

D The NRC evaluation would be more timely and efficient - there is an ongoing o r upcoming inspection which could evaluate the concern 
or a similar/same concern is already being evaluated by the NRC. 

D Significant public/Commission interest warrants independent assessment of concern(s). 

D The Federal or State agency providing the information objects to the information being released. 

Does the Cl object to the NRC requesting information from the licensee to support our evaluation? Unknown 

I ARB PARTICIPANTS: 

I 

R. Lantz (Chair); M. Hay (DRP); G. Miller (DRS); J. Kozal (DRP); J. Groom (TL:ACES); J. Rollins (SAC); J. Weaver (OAC); D. Cylkowski (RC* b)(7)(C) I 
(b)(7)(C) (01); V. Gaddy (EBl ); J. Braisted (EBl ); D. Reinert (EBl ); D. Proulx (RPBC); C. Young (RPBC) 

I ARB DISCUSSION, CONSIDERATIONS, AND COMMENTS RELATED TO ALLEGATION CASE (as appropriate): 

A Request for Information was sent to the licensee and their response was received on May 12, 2020. An independent review was 
completed by HQ SMEs as well as RIV/DRS/EB1. The licensee's independent contractor, the HQ SMEs, and EBl all agree that all of the 
Cl's concerns are unsubstantiated. 

ARB Minutes reviewed and approved by ARB Chair? Yes □ No 

Form updated: 06/07/2017 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 1 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel construction. 
Specifically, the calculation improperly uses an average ultimate strength instead of maximum 
tested ultimate strength. Additionally, the average tensile strength is derived from testing of 
warehouse stock bolts which are likely from different heat and lots of the bolts used in blowout 
panel construction. The average ultimate strength may not bound the ultimate strength of bolts 
used in construction 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must !J.Q! be revised orchanged by the branch/ARB. 
Use tt/e "Concern Statement" box above to revise or change the concern statement. 

The calculation Improperly uses an average Fu instead of maximum possible Fu. Also, the tensll strength used is based on 
testing of warehouse stock bolts that are likely from a different heat and will have different material properties. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

NOTE - The NRC Initially received what it determined were 3 concerns from the OIG referral letter (See Background for Concern 1 ). 
These 3 concerns were documented and discussed at ARBs on 10/23/19 and 11 /19/19. Both ARBs determined that the 3 concern 
statements gathered from the OIG referral letter were too general and that the validity of these general concern statements were 
known given that the NRC had thoroughly reviewed NEDC 16-003 in the past. The ARBs discussed the need to gather more specific 
technical concern statements and tasked the staff with several actions to solicit specific technical concerns from the Cl regarding 
NEDC 16-003. On a November 27, 2019, telephone conversation with the Cl and in their subsequent email received on December 4, 
2019, the Cl did provide specific concern statements for why they believe that NEDC 16-003 is non-conservative. 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building girt bolting (the numbering is 
reflective of the numbers used by the Cl in their email): 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not conservative and may not bound all 
bolting installed or any replacement bolting that maybe installed in the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is doubtful the tested bolts are from the 
same heats and lots. It is doubtful all the bolts actually installed are from the same heat or lot and have the same tensile as the 
average stated. It is not demonstrated how the simple mean can fully bound a1II other bolts and provide a dependable conservative 
result. 

Form updated: 06/07/2017 
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Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

On September 30, 2019, RIV received a referral letter from the Office of the Inspector General (OIG) with the Cl's concern. The 
concerns identified in the allegation provided by the OIG included assertions that the Cooper Nuclear Station turbine blowout panel 
design basis analysis is not conservative and could adversely impact safety systems resulting in potential uncontrolled releases. 
Included in the referral letter were the following concerns: 

1. The analysis used a stress factor based on Fy (yield) when designing for a blowout panel that would be required to fail at Fu 
(ultimate). 
2. The analysis did not include valid failure mechanisms and included errors in modeling assumptions. 
3. There is no design calculation to support the assertions made in Amendment 25 to the USAR. 

The potential safety issue is associated with Amendment 25 of the CNS UFSAR which states that the Turbine Building (TB) siding will 
blowout at 0.5 psig thereby venting released steam (HELB) completely, relieving pressure in the TB to the atmosphere. This is 
important because the doors leading from the TB to vital plant equipment are only rated to withstand -0.5 psig, and therefore, if this 
pressure level is exceeded, vital plant equipment needed for safe shutdown could be damaged in the event of a HELB in the turbine 
building. 

As necessary background, the Cl began raising concerns to the NRC about the Turbine Building (TB) blowout panels in 2011 as 
documented in case file RIV-2011-A-0091 and RIV-2013-A-0059. Over the last 8 years, the Cl has expressed continued dissatisfaction 
with the adequacy of the NRC's response to their concerns in the form of several Response After Closures (RACs), letters to the 
Chairman's office, and complaints to the Office of the Inspector General (OIG). 

In 2015, after 6 RACs from the Cl disagreeing with the NRC's conclusions, RIV, w ith support from SM Es in NRR/DE/SGSEB, 
substantiated the Cl's concern that the licensee's calculation for determining the pressure for TB blowout panel failure contained 
non-conservative assumptions. This resulted in the issuance of a Green, non-cited violation of 10 CFR Part SO, Appendix 8, Criterion 
Ill, "Design Control" which was documented in NRC Inspection Report 05000298/201 S003 (ML 15316A 156). RIV conducted a detailed 
assessment of the handling of the allegation which resulted in a 27-page report with recommended actions to help improve RIV's 
handling of complex technical allegations, and to ensure they're resolved in a timely manner. 

The licensee contracted an outside engineering firm to perform another calculation (NEDC 16-003). This calculation was reviewed by 
RIV with support from NRR/DE/SGSEB, and was determined to adequately show that peak turbine building pressure would not 
exceed 0.5 psig as stated in the licensee's FSAR, contrary to the Cl's concern that there is an unresolved safety issue. 

The Cl submitted a FOIA request and obtained records of internal NRC docume11ts associated with our review of NEDC 16-003. Based 
on information derived from the FOIA request (part of an NRR/DE/SGSEB powerpoint on the calculation), the Cl has concerns about 
some of the methodologies, assumptions, and values used in the new calculation. The Cl subsequently contacted the OIG an filed a 
complaint. OIG reviewed the concern and ultimately referred it to RIV for appropriate action. OIG has requested a response from RIV 
by December 30, 2019, detailing the action taken, if any. 

Following receipt of the OIG referral letter, Region IV convened multiple allegation review boards (October 23 and November 19) and 
initiated several phone conversations to discuss the Cl's concerns. Prior to the November 27, 2019 telephone conversation with the 
Cl and subsequent email received by Region IV on December 4, 2019, the concerned individual was unable to provide specifics and 
mostly spoke in generalities, offering opinion that blowout of turbine building panels at or below 0.5 psig is "highly unlikely." 

However, on the November 27, 2019 telephone conversation with the Cl and in their subsequent email received on December 4, 
2019, the Cl did provide specific concern statements for why they believe that NEDC 16-003 is non-conservative. This revision of the 
Allegation Form (dated December 6, 2019) is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. 

JNotes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chilling/SCWE? No 

Form updated: 06/07/2017 
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SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De · · Res onsible Branch: ACES 
Branch Notes and Comments: 

This concern statement was developed after several round of emails and phone calls with the concerned individual. ACES 
recommends initiating an inspection to review the validity of the Cl's concerns. The lead for inspecting these concerns should 
be EB 1, with assistance from RPBC, NRR and ACES. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

9/8/20 • A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding this concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

I 

!Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

D Is the issue being handled by another form a I process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~II · d f • • 7 (e' YES (' NO I Note: Licensee-identified wrongdoing 

. egation e mition met. . issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

Not an ongoing immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 
""For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Form updated: 06/07/2017 
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ts there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB*" 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/17/19 Send Licensee a Request For Information (RFI) EBl 01/10/20 

ARB Discussion and/or Comments Related to Concern (If applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinat e an independent review from SMEs at headquarters. EB1 estimated that they could complete t heir 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staffs review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[A'if B DECISION: J 
ARB Date ARB Decislon(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information. ACES 12/27/19 

05/19/20 EBl to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Ct and close allegation. ACES 09/18/20 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inadequacy related to NRC regulated activity. 

This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RF/s, etc. 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that the 
inner and outer girt bolts, the near and far fillet welds, and the sag rod will fall in a sequential 
manner rather than being loaded in a shar,ed load condition. Assuming a shared load condition for 
these components would be more realistic and would significantly increase the amount of pressure 
required to ensure the bolts or the welds would fall. 

SECTION 1 -To be completed by individual receiving allegation 
Individual recei ving allegation also must complete Section 4, Alleger Contact Information and Discussion Points. 

Concern#: 2 

Reviewed and/or 
IZl Clarified by Branch 

[ZJ Approved by ARB 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt configuration along with the 
location of a sag rod. The calculation uses non conservative failure mechanism of one bolt failing at a time and has a separate 
alternate failure mechanism of one weld joint failing at a time, as a sequential series of failure events. I have a concern that 
this is not conservative and realistic. 

Form updated: 06/07/2017 
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Concern Details (PROVIDED BY CONCERNED INDIVIDUAL}: 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to assumed configuration of turbine building 
structural elements in calculation NEDC 16-003 (the numbering is reflective of the numbers used by the Cl in their email): 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt configuration along with the location of 
a sag rod. The calculation uses non conservative failure mechanism of one bolt failing at a time and has a separate alternate failure 
mechanism of one weld joint failing at a time, as a sequential series of failure events. I have a concern that this is not conservative 
and realistic. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will each fail in a serial sequential 
manner and will not be loaded in a shared load condition. If any of the 4 items do not fail in a single serial manner, and there is a 
shared load between 2 or more, that the resu It would be magnified by a factor of 2 or 3. I do not consider this realistic or 
conservative. 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, one is between columns F and 
E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the calculation, it would take half 
of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld joints and the fasteners at 
the top and bottom ends of the siding panels. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See Background Information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

Form updated: 06/07/2017 

I 
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SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

JPotential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

9/8/20 - A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding this concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an a/legation.) 

igJ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

~ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

igJ Is the validity of the issue unknown? 

I 

Jother exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee fol low-up by the alleger? 

Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as a/legations. 

I 
~II · d f · · 7 (e' YES (' NO I Note: Licensee-identified wrongdoing 

. egation e inition met. . issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

jWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

Form updated: 06/07/2017 
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TECHNICAL STAFF RECOMMENDATION(S): 7 
"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/17/19 Send Licensee a Request For Information (RFI) EBl 01/10/20 

ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated t hat they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

IARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EB1 to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Cl and close allegation. ACES 09/08/20 

Form updated: 06/07/2017 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 3 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods installed 
between channel girts. These sag rods would restrain girt channel twisting and should be factored 
into the analysis. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but the calculation does not 
conservatively account for sag rod restraining girt movement. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a ref lection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building blowout area (the numbering 
is reflective of the numbers used by the Cl in their email): 

4.1 have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but the calculation does not 
conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will each fail in a serial sequential 
manner and will not be loaded in a shared load condition. If any of the 4 items do not fai l in a single serial manner, and there is a 
shared load between 2 or more, that the resu It would be magnified by a factor of 2 or 3. I do not consider this realistic or 
conservative. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See background information from Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chill ing/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

Form updated: 06/07/2017 
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Potential Safety/Security Impact: 

If t he licensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff Is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

9/8/20 - A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding this concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an a/legation.) 

18] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

18] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

18] Is the validity of the issue unknown? 

I 

I 

I other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~. YES r NO I Note: Licensee-identified wrongdoing 

Allegation definition met? \• \ 
issues are treated as allegations. 

'-----------------------' 
Jconcern Considerations: (Detailed d iscussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violat ion to ACES prior to ARB.*" 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ Is recommended, provide suggested RF/ questions to ACES prior to ARB0 

Date Technical Staff Recommendation(s) 

02/27/20 Send licensee a Request For Information (RF!) 

Form updated: 06/07/2017 

Assigned Branch 

EBl 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EB1 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Cl and close allegation. ACES 09/18/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 4 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not use the correct method for joint design, in accordance with AISC 
standards. The calculation uses a method that accounts for joint friction for as-built girt joints that 
is not conservative and does not meet AISC requirements. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern that the method the calculation accounts for joint friction does not meet AISC required joint design, and 
therefore is not conservative or bounding to meet code requirements. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a ref lection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building blowout area (the numbering 
is reflective of the numbers used by the Cl in their email): 

6. I have a concern that the method the cal cu la ti on accounts for joint friction does not meet AISC required joint design, and therefore 
is not conservative or bounding to meet code requirements. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See Background Information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

9/8/20 - A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding this concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

[g] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

[g] Is the validity of the issue unknown? 

I 

Jother exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the i1ssue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I Allegation definition met? (e YES (' NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

JWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? 

[TECHNICAL STAFF RECOMMENDATION(S): 

No 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EB1 

_J 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EB1 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Cl and close allegation. ACES 09/18/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 5 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is adequate to 
prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (HELB) event. A previous analysis performed by a contractor at the site using GOTHIC 
modeling found that a blowout area of 30,000 sqft still resulted in pressure retention. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

The total blowout area ... is calculated to be 5362 sqft may not be adequate blowout area. It has not been shown that the 5362 
sqft blowout area is adequate to prevent p ressure buildup. The calculation does not show the peak pressures at the 
potentially affected HELB doors. The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a 
TB siding blowout area of at least 30,000 sqft and there was still a pressure build up. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 

7.1 have a concern that the total blowout area taking into account north and south end blown out sections is calculated to be 5362 
sqft may not be adequate blowout area. It has not been shown that the 5362 sqft blowout area is adequate to prevent pressure 
buildup. The calculation does not show the peak pressures at the potentially affected HELB doors. The previous analysis performed 
by NAI (Numerical Applications Inc) using GOTHIC used a TB siding blowout area of at least 30,000 sqft and there was still a pressure 
build up. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See background information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: Res onsible Branch: EB1 
Branch Notes and Comments: 

See branch notes for Concern 1. 

Form updated: 06/07/2017 
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Potential Safety/Security Impact: 

If t he licensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff Is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

9/8/20 - A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding this concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an a/legation.) 

18] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

18] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

18] Is the validity of the issue unknown? 

I 

I 

I other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~. YES r NO I Note: Licensee-identified wrongdoing 

Allegation definition met? \• \ 
issues are treated as allegations. 

'-----------------------' 
Jconcern Considerations: (Detailed d iscussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violat ion to ACES prior to ARB.*" 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ Is recommended, provide suggested RF/ questions to ACES prior to ARB0 

Date Technical Staff Recommendation(s) 

12/17/19 Send licensee a Request For Information (RF!) 

Form updated: 06/07/2017 

Assigned Branch 

EBl 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EB1 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Cl and close allegation. ACES 09/18/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern #: 6 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 sqft) is based on column 
centerline which would be non-conservative because column flanges would protrude beyond 
column centerline and reduce the actual blowout area. This could increase the pressure retention in 
the turbine building potentially beyond 0.5 psig. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

I have a concern that if the blowout area is based on column centerline, which would be not conservative, because column 
flange would protrude into the blowout area which would reduce actual blowout area. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 

8. I have a concern that if the blowout area is based on column centerline, which would be not conservative, because column flange 
would protrude into the blowout area which would reduce actual blowout area. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs}, who was not ified, et c. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint frict ion (Concern 4). 

9/8/20 - A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding t his concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

[g] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

[g] Is the validity of the issue unknown? 

I 

Jother exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the i1ssue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I Allegation definition met? (e YES (' NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe t he basis for t he 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

Normal - Routine action required, close wit hin 90-120 days 

!Not an immediate safet y concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

JWILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? 

[TECHNICAL STAFF RECOMMENDATION(S): 

No 

**ff an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EB1 

_J 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Cl and close allegation. ACES 09/18/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 7 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

There is no validation test to assure the analytical model (included in calculation NEDC 16-003) is 
representative and bounding. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern that there is no validation test to assure the analytical model is representative and bounding. In 1973 the TB 
siding panels were blowing off due to high winds. The utility and construction contractor contacted the siding manufacturer 
and they developed a better fastener configuration as demonstrated by testing. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 
9. lack of validation testing 

I have a concern that there is no validation test to assure the analytical model is representative and bounding. In 1973 the TB siding 
panels were blowing off due to high winds. The utility and construction contractor contacted the siding manufacturer and they 
developed a better fastener configuration as demonstrated by testing. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Res onsible Branch: EB1 
Branch Notes and Comments: 

See Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) I 
Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

□ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

□ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
There is no requirement to conduct validation testing. 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP filli!. not accompanied by an assertion of 

□ 

□ 

inadequate licensee follow-up by the alleger? 

Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egatIon e 1nItIon met. i • . . I All · d f" · · 7 r.:-. YES r NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB"" 

Date Technical Staff Recommendation(s) 

12/17/19 Other (specify recommendation below)* 

Assigned Branch 

EB1 

*Other Recommendation: EB 1 to determine whether t here is a regulatory requirement to perform a validation test. 

Form updated: 06/07/2017 

Est. Date 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Close in Acknowledgment letter as a non-allegation. ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 8 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces against 
the turbine building siding are distributed during a high energy line break. Specifically, the 
distributed force only assumes a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not 
be enough to ensure bolt or weld failures at pressures less than 0.5 psig. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 - To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information ond Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concem statem~nt. 

I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints ... the required 
pressure would need to be at least 1.9 psi. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to assumed configuration of turbine building 
structural elements in calculation NEDC 16-003 (the numbering is reflective of the numbers used by the Cl in their email): 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, one is between columns F and 
E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts tota ling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the calculation, it would take half 
of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld joints and the fasteners at 
the top and bottom ends of the siding panels. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

None. 

Form updated: 06/07/2017 
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Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): I 
See Concern 1. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De · · Res onsible Branch: EB1 
Branch Notes and Comments: 

None. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's Independent contractor found some non
conservative assumptions in the licensee's ca lculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

9/8/20 - A PowerPoint (attached) has been created to describe the NRC's efforts and conclusions regarding this concern. 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

IS] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IS] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

IS] Is the validity of the issue unknown? 

I 

!Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

D Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
All · d f. · · 7 r.:-• YES ,-, NO I Note: Licensee-identified wrongdoing egat,on e inItIon met. \• \ . . 

issues are treated as allegations. 
~------------------~ 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Form updated: 06/07/2017 

!Not an immediate safety concern. 

No alleged wrongdoing 
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Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB*" 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

ARB Discussion and/or Comments Related to Concern (if applicable): 

I 

Assigned Branch Est. Date 

ACES 12/27/19 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SMEs at headquarters. EBl estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staffs review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27/19 

05/19/20 EBl to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

09/08/20 Issue proposed closure to Cl and close allegation. ACES 09/18/20 

Form updated: 06/07/2017 
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D In person 

fZI Telephone 

i:gJ Email 

D Letter 

D Inspection 

0 HOO 

D 0 1 Transcript D OPA (FB, blog, etc.) D News Media 

D DOL Complaint D Other office/region D Internet 

D Other (describe): D Green Ticket 

IALLEGER CONTACT INFORMATION: 

Full Name: REDACTED Email: REDACTED 

Mailing Address: Telephone: REDACTED 

Cell Phone: 

Occupation: 

LLEGER PREFERENCE FOR FUTURE CORRESPONDENCE 

Contact by: 

Other Requests/ 
Comments: 

□Telephone 

□Postal Service 

□Email 

LLEGER DISCUSSION POINTS: 

IDENTITY PROTECTION POLICY 

Best time to contact: Between (' am 
(' pm 

or: Between ('am 
(' pm 

and 

and 

Was the Cl informed of the identity protection policy? Yes 

(' am 
(' pm 

(' am 

(' pm 

Does the Cl OBJECT to the release of their identity to another agency/jurisdiction? If the concerns are an Cl not asked 
agreement state issue or within the jurisdiction of another agency (OSHA, FEMA, etc.), explain that we will transfer 
the concern to the appropriate party. If the Cl agrees, we may provide the Cl's identity for follow-up. 

Was the Cl informed that their identity may be disclosed by 01 during an investigation of wrongdoing? No 

Did the Cl request no further contact with the NRC? (If yes, discuss the value of continued involvement in the No 
allegation process. Inform Cl we may stil contact him, if additional information i:s needed. 

If "YES", were the benefits of continued process involvement discussed? N/ A 

ISCRIMINATION / HARASSMENT & INTIMIDATION 

Was the Cl informed of their DOL rights and need to file with DOL w/in 180 days for personal remedies? No 

Does the Cl OBJECT to the release of their identity? Explain that to fol low-up on discrimination cases, their No 
identity will need to be released for the NRC to obtain specific and related information from the licensee. 

!LICENSEE REQUEST FOR INFORMATION I 
Explain that if concerns are discussed with or information is requested from the licensee, the alleger's identity will typically fl.QI. be revealed. 

Does the Cl OBJECT to the NRC requesting information from the licensee to support our evaluation? No 

lf"YES", is the Cl concerned about being identified to the licensee? Cl not asked 

Does the Cl OBJECT to the release of their identity to the licensee if necessary to obtain resolution (e.g. Cl not asked 
access authorization, FFD, dose records, etc.)? If the Cl agrees, we may provide the Cl's identity for follow-up. 

Form updated: 06/07/2017 

Note: The content marked as 
"REDACTED" appears in the 
original of this record 
maintained in the allegation file. 



Allegation Receipt 
& Review Form 

ADDITIONAL CONTACT INFORMATION 
NRC Headquarters Department of Labor 

HOO (Immediate Safety Concerns): 1-301-816-5100 
Non-emergency Toll-Free Hotline*: 1-800-695-7403 
*This hotline is not recorded from 7am-5pm Eastern. 

After hours, this call will be transferred to a recorded line. 

Main Call Center: 1-866-4-USA-DOL (M-F, 8am-5pm) 
http://www.dol.gov 

Discrimination/Wage/Back-Pay Issues: 1-866-487-9243 
TTY for all DOL issues: 1-877-889-5627 

RIV Allegations 
Hotline: 1-800-952-9677 ext. 1245 

Fax:1-817-276-6525 
Email: R4Allegation@nrc.gov 

OSHA 
1-800-321-OSHA Regional Offices: 

http://www.osha.gov/html/RAmap.html 

BASIS FOR 01 PRIORITY 

(Taken from Allegation Manual, pp. 139- 142 and Exhibit 16): 

HIGH PRIORITY = Matter, if proven, is of very significant regulatory concern. The potential consequences for safety, given the position 
of the person(s) involved and the safety significance are very high and would likely result in prompt regulatory action. 

Examples: 
• Manager, RO, or RSO directing/performing/condoning any deliberate violation including providing false Information to NRC or creating fa lse records. 
• Directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing Incomplete/inaccurate information to NRC or licensee to Influence a significant regulatory decision (i.e. restart, operability, license amendment). 
• Deliberately covering up a matter so that a required report was not made. Had t he report been made, NRC would likely have promptly sent inspectors to follow up. 
* Deliberately covering up a matter to prevent identification of a significant issue during an inspection. 
• Willfully providing inaccurate/incomplete information to NRC or licensee, or creating false recrods that caused a wrong decision to be made by NRC or licensee. 
• Tampering with vital equipment at a power reactor that indicates potential act of sabotage. 
• Deliberate violation, otherwise categorized as normal, were it not for need for immediate investigation because of indications evidence may be lost/tampered with. 
• Discrimination resulting from providing Information regarding nuclear safety/regulatory issues directly to NRC. 
• Discrimination caused by licensee/contractor mid-level manager or above. 
• Discrimination resulting from raising concerns of degraded/non-conforming conditions that, if true, would impact operability of a safety-related SSC or safeguards 
equipment. 
• Discrimination that appears particularly blatant or egregious. 

NORMAL PRIORI TY = Matter, if proven, is of significant regulatory concern. The potential consequence for safety is of concern. 

Examples: 
• Any individual directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-IV 
• Licensee officials directing/performing/condoning violations in careless disregard of requirements In which underlying violation would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information directly/indirectly to NRC or in records (if relatively isolated or insignificant record) maintained by licensee. 
• Deliberately covering up a matter not required to be reported to prevent identification during an NRC Inspection. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 
* Discrimination not amounting to high priority. 
• Relatively isolated deliberate failure to file a Form 241 

LOW PRIORITY = Matter, if proven, is of concern but does not rise to the significance of high or normal priority. 

Examples: 
• The situation in which, without consideration of willfulness, the underlying violation would be characterized as minor. 
• Relatively isolated falsification of a record or falsifica tion of records that are not significant. 
• Violations ca,used by careless disregard not covered by li igher priorities. 
• Licensee identified willful violations of limited safety significance committed by individuals holding relatively low level positions. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 

Form updated, 06/07/2017 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011-4511 

(date) 

MEMORANDUM TO: Tony Vegel, Director 
Division of Reactor Projects 
Region IV 

FROM: Jeremy Groom, Team Leader 
Allegation Coordination and Enforcement Staff 
Region IV 

SUBJECT: CHARTER FOR COMPREHENSIVE REVIEW OF TURBINE 
BUILDING BLOWOUT PANEL CONCERNS AT THE COOPER 
NUCLEAR STATION 

The enclosed charter establishes the framework for a comprehensive review of an allegation 
associated with the ability to limit the peak pressure in the Turbine Building following a 
postulated High Energy Line Break (HELB) at the Cooper Nuclear Station. The concerns 
revolve around analytical methods and assumptions used to determine the pressure at which 
sections of the turbine building siding called "blowout panels" will fail and vent steam pressure to 
atmosphere thereby preventing pressure buildup and subsequent damage to safety-related 
equipment in rooms adjacent to the Turbine Building. 

Concerns related to the performance of the turbine building following a HELB was first received 
and closed as unsubstantiated in 2011 (Allegation RIV-2011-A-0091 ). From 2011 through 
2015, the NRC received and reviewed six Response After Closures (RACs) from the alleger 
before finally substantiating the concern on November 11 , 2015. The NRC issued the licensee 
a Green, non-cited violation of 10 CFR Part 50, Appendix B, Criterion Ill, "Design Control" 
because the methodology and assumptions employed in the licensee's calculation were not 
adequate and could not conclude that it ensured siding failure as required. 

In response to the violation, the licensee developed a Calculation No.16-003, "Structural 
Evaluation of the Turbine Building Blowout Panels Steel Support," Revision 0, which was 
reviewed by Region IV with assistance from the NRC's Office of Nuclear Regulatory Research. 
As documented in inspection report 05000298/2016003, dated November 10, 2016, the staff 
determined that the calculation adequately established failure mechanisms for the turbine 
building blowout panels at pressures below 0.5 pounds per square inch as specified in Cooper 
Nuclear Station's Updated Final Safety Analysis Report. From the report, the NRC documented 
the following conclusion: 

CONTACT: Jesse Rollins, ORA/ACES/RIV 
(817) 200-1431 



A. Vegel 2 

"Predicated on the detailed review of Calculation No. 16-003, 
Research/Design Engineering Branch concluded that, although the staff 
had several qualifying comments, the calculation adequately established 
the range of failure of the connecting welds at high energy line break 
pressures below 0. 5 pounds per square inch specified in Cooper Nuclear 
Station's Updated Final Safety Analysis Report. Specifically, as stated in 
Calculation No. 16-003, Section 5. 0, the failure of the connection welds at 
pressures of approximately 0.38 to 0.425 pounds per square inch leads 
to blowout of the siding panels without the failure of the attachment bolts. 
Therefore, based on the staffs independent finite element analysis of the 
turbine building blow-out panels, the staff confirmed that Calculation 
No. 16-003, Revision 0, adequately established the range of failure of the 
connecting welds at high energy line break pressures below 0.5 pounds 
per square inch." 

On September 30, 2019, Region IV received an allegation referral from the NRC's Office of the 
Inspector General (OIG) regarding the blowout panel analysis. After obtaining information 
through a Freedom of Information Act (FOIA), the alleger expressed dissatisfaction with the 
NRC's review of the licensee's current analysis and feels that the safety issue has not been 
resolved. The OIG requested that Region IV provide a response detailing actions taken to 
address the concern, if any, by December 30, 2019. 

In reviewing the OIG referral letter, the Allegations Coordination and Enforcement Staff noted 
that the new concerns presented are nearly identical to previous concern statements from 
Allegation RIV-2011-A-0091 but directed at the licensee's new calculation of record (Calculation 
No.16-003). While the NRC staff, in inspection report 05000298/2016003, documented that 
Calculation No.16-003 adequately established that the turbine building siding will perform 
acceptably to limit peak pressure to below 0.5 pounds per square inch, the NRC's docketed 
correspondence does not include a level of detail necessary to validate new concern statements 
raised by the alleger. Because of this, Region IV opened a new allegation to ensure that each 
of specific points raised by the alleger are reviewed. 

Based on the history and complexity of this issue, a comprehensive review of the alleger's 
concerns with the licensee's current calculation should be completed by a team of t,echnical and 
allegation program experts to ensure the allleger's concerns are understood and addressed. 
The enclosed charter establishes the team composition and action plan. 

Enclosure: 
Cooper Turbine Building Blowout 

Panel Review Team Charter 



COOPER TURBINE BUILDING BLOWOUT PANEL REVIEW TEAM 

I. Action Plan 

Action 

Conduct Initial Allegation Review Board 
(ARB) to review and approve action plan 

Meet with alleger to discuss and 
characterize concerns 

Bring case to ARB to approve revised 
concern statements and actions to evaluate 
each concern 

Provide response to OIG 

Inspect and document findings 

Discuss preliminary findings with Cl to 
identify and resolve any challenges prior to 
closure 

Bring case to ARB to discuss preliminary 
findings and Cl's response. Determine if 
any additional action is necessary. 

Issue final closure letter to Cl 

II. Team Composition 

Team Leader 

Assistant Team Leader/Program Expert 

RIV Technical Expert 1 

RIV Technical Expert 2 

HQ Technical Expert 

Independent Technical Expert 

Estimated Completion Date 

October 23, 2019 

December 1, 2019 

December 15, 2020 

Target Date November 20, 2019, not to 
exceed date of December 30, 2019 

March 6, 2020 

March 20, 2020 

April 14, 2020 

May 17, 2020 

Jeremy Groom, ACES/ORA/RIV 

Jesse Rollins, ACES/ORA/RIV 

EB1/DRS/RIV 

RPBC/DRP/RIV 

SGSE/DE/NRR 

???/???/??? 



From: 
To: 
Subject: 
Date: 
Attachments: 

Gaddy Y1ocent 
R4ALLEGATION Resource 
RE: 0 •nsensitivc o,uegatloo Jofocroati<>n - Closure Memo 19-065 ..... 
Tuesday, September 08, 2020 1:39:49 PM 
lmacie002. ona 

I concur. I have no questions. 

Vince 

From: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Wednesday, August 26, 2020 12:41 PM 

To: Reinert, Dustin <Dustin.Reinert@nrc.gov>; Smith, Chris <Chris.Smith@nrc.gov>; Braisted, 
Jonathan <Jonathan.Braisted@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov>; Groom, Jeremy 

<Jeremy.Groom@nrc.gov> 
Subject: FW: .,.,.. .. Sensitive Allegatio,, l11fo,, ilation - Closure Memo 19-065* .... 

EB1, 

Attached is the draft closure letter for RIV-2019-A-0065. I've also included a draft closure 
memo with changes tracked so you can see Jeremy's recent edits. Let me know if you 
have any concerns or proposed edits. 

Once you're satisfied with the document, we'll need an email from each of you stating that 
you concur. 

Let me know if you have any questions, and thanks for all your hard work. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 
RIV/ORA/ACES 
817-200-1431 

Fr,om: Groom, Jeremy <Jeremy,Groom@nrc,eov> 
Sent: Tuesday, August 25, 2020 3:52 PM 

To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc iPY> 
Subject: FW: *"'"'**Sensitive Allegatioo Information - Closure Memo 19-065*** 0 

Looks good, I made a few edits, attached. Once you've had a change to review my 
comments, send to EB 1. I'm still pondering if we want a paragraph to explain time line, I 



will decide next week. 

Jeremy 

f r,om: R4ALLEGATION Resource <R4ALLEGAJION Resource@nrc iQY> 
Sent: Tuesday, August 25, 2020 2:40 PM 

To: Groom, Jeremy <Jeremy Groom@nrqoy> 
Subject: RE: 0 u•s@nsiti11e Allegation lofacrnar,an - Closure Memo 19-065***** 

Jeremy, 

As discussed, please take a look before I send this around. 

Fr,om: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Sent: Tuesday, August 25, 2020 10:18 AM 

To: R4ALLEGATION Resource <R4ALLEGATlON Resource@nrc,ioy> 
Subject: *****Ser1sit ive Allegatiofl IRformatiori - Closure Memo 19-065***** 

As discussed, please review, place into a closure letter and send to EB1 for their 
concurrence (Vince Gaddy, Jon Braisted, Dustin Reinert and Chris Smith). Please keep 
the track changes so that the inspectors can see the edits that I made. 

Thanks. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Offil 817-200-1182 
Cell : ~b)(7)(C) I 
Jeremy iroom@occ eov 

"Together, we work to foster a cultU1·e of high 

trust that maximizes professional growth 
and inspires leadership at all levels." 



From: 
To: 
Cc: 

Subject: 
Date: 
Attachments: 

Jesse, 

I concur. 

Jon 

Braisted Jonathan 
R4ALLEGATION Resource: Reinert. P\ilstin: Smith, Chris: Gaddv. Vincent 
Groom. Jeremv 
RE: *"***Sensltjye Allegatloo JotormatioA - Closure Memo 19-065°°"• 
Friday, August 28, 2020 1:25:55 PM 

1maae002.ona 

Fr,om: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Wednesday, August 26, 2020 12:41 PM 

To: Reinert, Dustin <Dustin.Reinert@nrc.gov>; Smith, Chris <Chris.Smith@nrc.gov>; Braisted, 
Jonathan <Jonathan.Braisted@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov>; Groom, Jeremy 

<Jeremy.Groom@nrc.gov> 

Subject: FW: un•sensltive Allegation Information - Closure Memo 19-065*00 

EB1 . 

Attached is the draft closure letter for RIV-2019-A-0065. I've also included a draft closure 
memo with changes tracked so you can see Jeremy's recent edits. Let me know if you 
have any concerns or proposed edits. 

Once you"re satisfied with the document, we'll need an email from each of you stating that 
you concur. 

Let me know if you have any questions, and thanks for all your hard work. 

Vlr 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 

Fr,om: Groom, Jeremy <Jeremy.Groom@nrc soy> 
Sent: Tuesday, August 25, 2020 3:52 PM 



To: R4ALLEGATION Resource <R4ALLEGAJION Resource@nrc.goy> 
Subject: FW: *****SeAsiti•,e .Allegation lofurmation - Closure Memo 19-065***** 

Looks good, I made a few edits, attached. Once you've had a change to review my 
comments. send to EB 1. I'm still pondering if we want a paragraph to explain time line, I 
will decide next week. 

Jeremy 

fr,om: R4ALLEGATION Resource <R4ALLEGAJION Resource@nrc goy> 
Sent: Tuesday, August 25, 2020 2:40 PM 

To: Groom, Jeremy <Jeremy Groom@nrc iCY> 
Subject: RE: * ****Sensitive /1.llegation lnfocrnatioo - Closure Memo 19-065***** 

Jeremy, 

As discussed, please take a look before I send this around. 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc,ioy> 
Sent: Tuesday, August 25, 2020 10:18 AM 

To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc eov> 
Subject: *****Se11Sitive Allegation Information - Closure Memo 19-065***** 

As discussed, please review, place into a closure letter and send to EB1 for their 
concurrence (Vince Gaddy, Jon Braisted, Dustin Reinert and Chris Smith). Please keep 
the track changes so that the inspectors can see the edits that I made. 

Thanks. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 
Office: 817-200-1182 
Cell : l(b)(7)(C) I 
Jeremy eroom@occ eov 

"Together, we work to foster a culture of high 
trust that maximizes professional growth 

and inspires leadership at all levels." 



From: 
To: 
Cc: 

Subject: 
Date: 
Attachments: 

Jesse, 

I concur. 

smtth. Chris 
R4ALLEGATJON Resource: Reinert. Plilstio: Braisted, Jonathan: Gaddy Yioceot 
Groom. Jeremy 
RE: *"**"Sensitloe AllegatleA IA'orrna'ioo - Closure Memo 19-06S0 U<• 

Thu~ay, August 27, 2020 8:43:34 AM 

1maae002.ona 

Whoever did the edits to include the discussions about HQ's review on the shear strength and sag 

rods did an excellent job. That's on top of the outstanding job Dustin and Jon did. 

Hopefully this settles the matter. 

Thanks 

Chris 

Fr,om: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Wednesday, August 26, 2020 10:41 AM 

To: Reinert, Dustin <Dustin.Reinert@nrc.gov>; Smith, Chris <Chris.Smith@nrc.gov>; Braisted, 
Jonathan <Jonathan.Braisted@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov>; Groom, Jeremy 

<Jeremy.Groom@nrc.gov> 

Subject: FW: *""'**SeRsiti'v'C Allegation lnformarioo - Closure Memo 19-065***** 

EB1, 

Attached is the draft closure letter for RIV-2019-A-0065. I've also included a draft closure 
memo with changes tracked so you can see Jeremy's recent edits. Let me know if you 
have any concerns or proposed edits. 

Once you"re satisfied with the document, we"II need an email from each of you stating that 
you concur. 

Let me know if you have any questions. and thanks for all your hard work. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 



817-200-1431 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc.gov> 
Sent: Tuesday, August 25, 2020 3:52 PM 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc.goy> 
Subject: FW: *****Sei,siti'v1e Allegation Information Closure Memo 19-065***** 

Looks good, I made a few edits, attached. Once you've had a change to review my 
comments, send to EB 1. I'm still pondering if we want a paragraph to explain time line, I 
will decide next week. 

Jeremy 

Fr,om: R4ALLEGATION Resource <R4ALLEGATl0N.Resource@nrc.gov> 
Sent: Tuesday, August 25, 2020 2:40 PM 
To: Groom, Jeremy <Jeremy Groom@nrc eov> 
Subject: RE: *****Sensitive .A.llegation Information• Closure Memo 19-065****• 

Jeremy, 

As discussed, please take a look before II send this around. 

From: Groom, Jeremy <Jeremy.Groom@nrc gov> 
Sent: Tuesday, August 25, 2020 10:18 AM 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc,sov> 
Subject: * ****Se11sitive Allegatio11 IAformation • Closure Memo 19-065***** 

As discussed, please review, place into a closure letter and send to EB1 for their 
concurrence (Vince Gaddy, Jon Braisted, Dustin Reinert and Chris Smith). Please keep 
the track changes so that the inspectors can see the edits that I made. 

Thanks. 

Jeremy 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 

~ee:~~~'.:);~~m@nrc gL 
"Together, we work to foster a culture of high 
trust that maximizes professional growth 
and inspires leadership at all levels." 



From: 
To: 
Cc: 

Subject: 
Date: 

Dustin/Jonathan, 

Groom leremv 
Braisted, Jonathan: Reinert, Dustin 
R4ALLEGATION Resource: Gaddy Y)ncent 
****"SeAsl!ive AllegalieR IRfoW>atioP Additional Information 2019-A-0065 Concern 7 .... u 
Tuesday, July 14, 2020 8:57:09 AM 

As we prepare our closure memo for the Cooper Turbine building siding allegation, I would like to see if 
we can specifically address a discrepancy in a back-of-the-envelope calculation prepared by the Cl. This 
was the nexus for Concern 7 involving the force against a tributary area vs. the entire panel system. 
Highlighted in yellow below is what the Cl provided and is one of the main reasons why the Cl continues 
to raise concern with this design. I would like to ensure that we can discuss why the Cl's informal 
calculation is not valid (if that is indeed the case). 

Please consider the below information when developing the closure for Concern 7. 

Thanks. 

Jeremy 

11 Force agamst s1dmg 
I have a concern if the 0. 45 ps, calculated is adequate to develop the force needed to fail bolts and weld 
Joints 

0. 45 ps, x 144 m s I sf= 64. 8 lbs I sf 

As stated in the calculation, the blow out area is 2951 sf n d-f: 1411 sf n c-d. 1000 sf south d-f 

For the north end between columns D - F. there are actually 2 separate near/ the same 24 It sections, 
one is between columns F and E, and the other columns E to D 

For the north end, between Col D and E. S1dmg area 1s 1475.5 sf. with pressure of 64.8 psf. resulting m 
95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force This appears to be enough 1/ there is only 
one girt 

However. there 1s 6 girts spaced a1wrox1mate/y 7 ft apart each with 4 bolts Iola/mg 24 bolts 

This would reqwre a total of 408000 /bf, therefore the 95613 /bf is not enough, and is only one quarter of 
the force needed 

The reqwred pressure would need to be at least 1. 9 psi 
Even if there was only one bolt on each end of each girt or bolts fa1/mg m sequence as assumed 1n the 
calculation. it would take half of the 1. 9 psi, or 0. 95 psi 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 
Cell :Hb)(7)(C) I 
Jeremy ecoom@occ eov 



"Together, we work to foster a culture of high 

trust that maximizes professional growth 

and inspires leadership at all levels." 

Th is document identifies an Alleger (or confident ial source) 



From: 
To: 
Subject: 
Date: 
Attachments: 

Mr Groom. 

l(b)(7)(C) I 
R4ALLEGATION Resource: Groom. Jeremy 
[External_Sender] Re: STATUS LETTER RN-2019-A-0065 
Thursday, August 06, 2020 11:15:34 AM 
lrnacieOO'I. ona 
lmaQe002.ona 

You mention a final closure letter in September. 
Are you planning to send me some technical information prior to your issues final closure letter? 

I would hate to think there could be another major technical challenge identified after you issue your 
letter. 

Haven't been hit by the beer truck yet, but turning blue from holding my breath 

l(b)(7)(C) 

On Monday, August 3, 2020, 4:45:08 PM CDT, .. P_){7_)(_c_J __________ ____, 

Mr. Groom, 
Thank you for the update. 
I am concerned with the continued delays. 
Wifb tbe extered schedule, does that mean the plant will be brought back to within compliance? 

l(b)(7)(C) 

Orn Monday, August 3, 2020, 3:52:22 PM CDT, Groom, Jeremy <jeremy.groom@nrc.gov> wrnte: 

l(b)(7)(C) 

Thank you for reaching out for an updated status. 

Our technical review of your concerns is progressing and is on track for completion later this month. 
However, we added some additional lime for two separate NRC groups to review the licensee's 
conclusions. 

We plan to provide you substantially more information than we have in the past. The extra amount of 
documentation coupled with the few extra weeks of review time will likely push issuance of our final 
closure letter into September. 

Please let me know if you have any questions. 



Jeremy 

From:l(b)(?)(C) 

Sent: Thursday, July 30, 2020 11 :21 AM 
To: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov>; Groom, Jeremy 
<Jeremy.Groom@nrc.gov> 
Subject: [External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 

Whal is the status of our favorite project? 

Is ii still on track for late August? 

l(b)(7)(C) 

Orn Wednesday, June 17, 2020, 11 :25:15 AM CDT, Groom, Jeremy <leremy groom@nrc gov> wrote: 

If you file a FOIA, it will be filled at the time of receipt based on the current status of whatever documents 
you are requesting. Because of this, you may want to wait until the NRC make a decision on your 
concerns (planned for late August 2020) so that you wilt ensure that nothing will be excluded based on it 
being pre-decisional. 

Regarding your second item, I understand your past experience with the NRC on this issue. As with any 
NRC decision, you wilt always have the opportunity to review and challenge our conclusions, either 
directly to us or to the OIG. 

Please let me know if you have any questions or concerns. 

Jeremy 



Jeramy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 

Cell:l(b)(7)(C) 

Jeremy.groom@nrc.gov 

FromJ b)(?)(C) 

Sent: Wednesday, June 10, 2020 2:46 PM 
To: R4ALLEGATION Resource <R4ALLEGATION,Resource@nrc.gov>; Groom. Jeremy 
<Jeremy Groom@nrc.gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
Ok, If you say so. 

1. But if I file a FOIA, will it be filled when done with the decision? 

2. As a reminder and mentioned before. your last regulatory review and decision was less than adequate 
and I Identified some major problems which led to your RFI. What is going to happen if the same thing 
happens again? 

l(b)(?)(C) 

On Wednesday, June 10, 2020, 01 :44:34 PM CDT, Groom, Jeremy <jeremy,groom@nrc,gov> wrote: 

(b)(?)(C) 

We have determined that we cannot provide the licensee's analysis/RF! response to you at this time as 
these documents are pre-decisional NRC enforcement information. You are free to FOIA these 
documents but they will likely be withheld from release until we complete our review (see 
FOIAExemption 7: Investigatory and other information compiled for law enforcement purposes). 

Please let me know If you have any questions or concerns. 



Jeremy 

From:l(b)(?)(C) _______ __, 

Sent: Friday, May 29, 2020 2:58 PM 
To: R4ALLEGATION Resource <R4ALLEGAIION Resource@nrc.gov>; Groom, Jeremy 
<Jeremy Groom@orc gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
Thanks for the update. 

I might wait a couple weeks to see if you can kick It over. 
If not by then, I may do the foia. 

l(b)(?)(C) 

On Friday, May 29, 2020, 02:45:42 PM CDT, Groom, Jeremy <Jeremy groom@nrc goy> wrote: 

l(b)(?)(C) 

My apologies for the delay. In response to your last email question 2, I am trying to see if I can 
provide you the licensee analysis which is not the normal protocol. I do not have an answer on that 
yet and will respond separately for that question. 

Our timeline for responding to you request is late August. 

If you plan to submit a FOIA request. the allegation number 2019-A-0065 will be sufficient to capture 
the documents you are looking for. 

Jeremy 

F 
l(b)(7)(C) rom:I._ ____________ ...., 

Sent: Friday, May 29, 2020 10:35 AM 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc gov>; Groom, Jeremy 
<Jeremy Groom@nrc gov> 
Subject: (External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 



What is the time line for your plan? 

Do I need to wri te a FOIA request? 
What is the NPPD document identification for the foia? 

l(b)(?)(C) 

On Wednesday, May 27, 2020, 02:33:4 7 PM CDT ..... l (b-)(l- ){_c_) ________ _.I wrote: 

Mr. Groom, 
Yes. it was a rhetorical question, but it was a question based on your previous statement. 

1. You gave a few steps you have to do. What is your time line? 

2. When are you going to send me a copy of the licensee's analysis? I know you are going to bulk 
at that, but in consideration of the comments I made before and disregarding by your office and 
the major finding I identified, it might be prudent for not making a final conclusion again, and I find 
another major issue. I would think you might not want another reoccurrence. 

l(b)(?)(C) 

On Wednesday, May 27, 2020, 12:06:38 PM CDT, Groom, Jeremy <jeremy groom@nrc,goy> 
wrote: 

My apologies, I misinterpreted your May 19, 2020 email asking if it was mid-May as a rhetorical 
question rather than an inquiry seeking information. 

The NRC did receive the licensee response to our request for information. Our technical staff 
in Region IV are currently reviewing the RFI response which will be followed by an independent 
review by experts from NRC HQs. Once we complete our review, we w,11 send you a final 
closure letter with our conclusions. 

Please let me know if you have any questions. 

Jeremy 

Froml(b)(_7)_(C_) _______ ____,, 
Sent: Wednesday, May 27, 2020 11 :28 AM 



To: R4ALLEGATION Resource <R4ALLEGAT!ON,Resayrce@nrc,gay>; Groom, Jeremy 
<Jeremy Groom@nrc gay> 
Subject: [Extemal_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
If ou don't have the answer. who does? 
(b)(7)(C) 

On Tuesday, May 19, 2020, 09:27:41 AM CDT ... r _)(l_)(_C_) _________ ... lwrote: 

Mr. Groom, 

"we now anticipate a response from NPPD in mid-May" 

Is It mid May yet? 

l(b )(7)(C) I 
l(b)(l)(C) l 

On Tuesday, May 5, 2020, 08:10:02 PM CDT, r wrote: .... ___________ __,_ 

Mr. Groom 

Excuse me. but your message said • Please see the attached letter for a status of your 
concerns." 

Which appears to me to be the very same message sent in January. I would like to think a 
better update is what you stated in your last message. 

"The status of the NRC's review of your concerns is unchanged since my last update 
provided on April 22, 2020. The NRC approved a 30-day extension to the RFI response 
because of delays caused by the COVID-19 public health emergency and we now 
anticipate a response from NPPD in mid-May. The NRC will respond to your concerns 
once we have reviewed the licensee RFI response." 

Thank you, 
!(b)(?)(C) --, 

On Tuesday, May 5, 2020, 04:06:16 PM CDT, Groom, Jeremy 
<jeremy groom@nrc gay> wrote: 

(b)(?)(C) 

The status of the NRC's review of your concerns is unchanged since my last update 



provided on April 22, 2020. The NRC approved a 30-day extension to the RFI response 
because of delays caused by the COVID-19 public health emergency and we now 
anticipate a response from NPPD in mid-May. The NRC will respond to your concerns 
once we have reviewed the licensee RFI response. 

Our letter sent yesterday was simply a formal update required by our program. 

If you have any questions, please feel free to contact me. 

Jeremy 

FromJ(b)(?)(C) 

Sent: Monday, May 4, 2020 8:08 PM 
To: R4ALLEGATION Resource <R4ALLEGAJION Resource@nrc gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
I don't understand what this really means. The last thing I knew was NPPD was given a 
one month extension to mid May. Does this mean you have the NPPD responses yet, 
or are you still expecting it in the next week or two? 

l(b)(?)(C) 

Mr. Groom, 
I don't understand what this really means. The last thing I knew was NPPD was given a 
one month extension to mid May. Does this mean you have the NPPD responses yet, 
or are you still expecting it in the next week or two? 

!(b}(?)(C) 

Mr. Groom, 
I don't understand what this really means. The last thing I knew was NPPD was given a 
one month extension to mid May. Does this mean you have the NPPD responses yet, 
or are you still expecting it in the next week or two? 

l(b)(?)(C) 

On Monday, May 4, 2020, 03:49:39 PM CDT, R4ALLEGATION Resource 
<r4aUegatjon resource@nrc gov> wrote: 



(b)(?)(C) 

Please see the attached letter for a status of your concerns. 

Sincerely, 

Judith Weaver 

Allegation Coordinator/Enforcement Specialist 

El:.O Counselor 

U.S. Nuclear Regulatory Commis~ion, Region IV 

1600 E. LamarBhd. 

Arlington. TX 760 11 

817-200-1145 

From:l(b)(?)(C) 

Sent: Wednesday, April 22. 2020 9:38 AM 
To: Groom, Jeremy <Jeremy Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGAT!ON,Resource@nrc gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for your update. 
How did I guess that back in mid March? 

And did they provide justification or any partial technical response? 

Especially most engineering contractors worked in separate offices and a lot did 
work at home. 
I had dozens of engineering contractors who I never met. Just email and phone 
calls. 

And now another 30 days,, and mid May there will be a request for another 60 
days.? 



And then there will be summer and Fourth of July and summer vacation. 

Please explain to me why this is not a JCO. 

l(b)(7)(C) 

On Wednesday, April 22, 2020, 08:18:48 AM CDT, Groom, Jeremy 
<jeremy,groom@nrc,gov> wrote: 

l(b)(7)(C) I 

The licensee for Cooper recently requested a 30 day extension for the RFI 
response because the engineering contractor that ls performing the Independent 
review of the calculation has been affected by the COVID-19 public health 
emergency. The NRC approved this request and we now anticipate a licensee 
response In mid-May. 

If you have any questions, please feel free to contact me. 

Jeremy 

From:l(b)(7)(_C) _______ __ 

Sent: Monday, April 20, 2020 10:43 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse Rollios@nrc gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom and Mr. Roll1lns 

I believe it is beyond mid April by now. 

What is the status with RFI response 

Thank you 

l(b)(7)(C) 

On Wednesday, March 18, 2020, 3:10:29 PM CDT, Groom, Jeremy 
<jeremy groom@nrc gov> wrote: 



l(b )(7){C) I 
Currently, we do not anticipate a delay in the licensee's RFI response but the 
situation Involving COVID-19 ls very fluid and ,t ,s difficult to predict what will 
happen in the coming weeks. I will provide you an update if anything changes. 

Jeremy Groom 

From:l(b){7)(C) 
Sent: Monday, March 16, 2020 8:05 AM 
To: Groom, Jeremy <Jeremy Groom@nrc,goy> 
Cc: Rollins, Jesse <Jesse,Rollios@nrc,gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Jeremy and Jesse, 

Are you still expecting the licensee's response as scheduled and not being 
delayed? 

!(b)(?)(C) 

On Frjday. February 28 2020, 03:28:11 PM CST ~(b){7){C) 
l(b){7){C) !wrote: .__ __ __. 

Jeremy and Jesse 

Thank you for the clarification. I re-reviewed your RFI. 
At what point in your review process are you going to let me see what their 
response is? 

Enjoy the weekend 

l(b )(7){C) I 
On Friday, February 28, 2020, 12:42:11 PM CST, Groom. Jeremy 
<jeremy groom@nrc.gov> wrote: 

l(b){?)(C) 

- --
We have not provided your simple hand calculation to the licensee but we 



did describe the nexus of what your simple calculation shows and why it 
results in a concern that needs to be validated. In essence, a concern that 
the calculation of record includes non-conservative assumptions involving 
how the forces against the turbine building siding are distributed during a 
high energy line break (because of any number of factors, bolts, girts, etc.) 
and because of this, the resultant force is not enough to ensure bolt and 
weld failures at pressures less than 0.5 psig. 

The licensee is reviewing this concern and the NRC will independently 
review their conclusions. 

Please let me know if you have any additional questions. 

Jeremy 

From:l(b)(?XC) I 
Sent: I hursday, Fe bruary 21, 2020 9:24 AM 
To: Groom, Jeremy <Jeremy Groom@nrc goy> 
Cc: Rollins, Jesse <Jesse Romns@nrc gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for the update. 
Are they aware of the simple hand calc I provided to you? 

!(b)(?)(C) 

On Thursday, February 27, 2020, 09:16:41 AM CST, Groom, Jeremy 
<jeremy,groom@nrc,goy> wrote: 

l(b)(?)(C) 

The NRC send the request for information on January 16, 2020. Cooper 
has elected to contract with an independent engineering firm to re-review 
the calculation and associated finite element analysis. Because of this, 
we have agreed to a response dale of mid-April 2020. 

Please let me know if you have any questions or concerns. 

Jeremy 

~ro~J (i}&i:C~essaqe--
Sent: Monday, February 24, 2020 7:27 AM 



To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: Rollins, Jesse <Jesse RoUjns@nrc gov> 
Subject: [External_Sender] CNS TB siding RFI response 

Mr. Groom, 

Did you mention when you are expecting a response from the licensee 
regarding the CNS TB Siding? 

I do not recall any specific date. 

!(b)(?)(C) 

On Monday, May 4, 2020, 03:49:39 PM CDT, R4ALLEGATION Resource 
<r4aUegation.resource@nrc,gov> wrote: 

(b)(7)(C) 

Please see the attached letter for a status of your concerns. 

Sincerely, 

Judith Weaver 

Allegation Coordinator/Enforcement Specialist 

Ei:'.O Counselor 

U.S. uclear Regulator, C'ommi~~ion. Region IV 

1600 E. Lamar Blvd. 

Arlington, IX 76011 

817-2()()- 11 45 

r b)(?)(C) 
From: 



Sent: Wednesday, April 22, 2020 9:38 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: R4ALLEGA TION Resource <R4ALLEGATION Resource@nrc,goy> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for your update. 
How did I guess that back In mid March? 

And did they provide justification or any partial technical response? 

Especially most engineering contractors worked in separate offices and a lot did 
work at home. 
I had dozens of engineering contractors who I never met. Just email and phone 
calls. 

And now another 30 days., and mid May there will be a request for another 60 
days.? 

And then there will be summer and Fourth of July and summer vacation . 

Please explain to me why this is not a JCO. 

On Wednesday, April 22, 2020, 08:18:48 AM CDT, Groom, Jeremy 
<jeremy groom@nrc goy> wrote: 

The licensee for Cooper recently requested a 30 day extension for the RFI 
response because the engineering contractor that is performing the independent 
review of the calculation has been affected by the COVID-19 public health 
emergency. The NRC approved this request and we now anticipate a licensee 
response in mid-May. 

If you have any questions, please feel free to contact me. 

Jeremy 

Froml(b)(?)(C) 

Sent: Monday, April 20, 2020 10:43 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse Romns@nrc gov> 



Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom and Mr. Rollins 

I believe II is beyond mid April by now. 

What is the status with RFI response 

Thank you 

l(b)(?)(C) 

On Wednesday, March 18, 2020, 3:10:29 PM CDT. Groom, Jeremy 
<jeremy,groom@nrc.gov> wrote: 

l(b)(?)(C) I 

Currently, we do not anticipate a delay in the licensee's RFI response but the 
situation involving COVID-19 is very fluid and it is difficult to predict what will 
happen in the coming weeks. I will provide you an update if anything changes. 

Jeremy Groom 

l(b)(7)(C) 
From: .... ___________ ___, 

Sent: Monday, March 16, 2020 8:05 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse RoUins@nrc goy> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Jeremy and Jesse, 

Are you still expecting the licensee's response as scheduled and not being 
delayed? 

l(b)(?)(C) 

On Frida , Februa 28, 2020, 03:28:11 PM CST, l(b)(?)(C) 
(b)(?)(C) wrote: 



Jeremy and Jesse 

Thank you for the clarification. I re-reviewed your RFI. 
At what point in your review process are you going to let me see what their 
response is? 

Enjoy the weekend 

!(b}(7}(C} I 
On Friday, February 28, 2020, 12:42:11 PM CST, Groom, Jeremy 
<jeremy,groom@nrc gov> wrote: 

l(b)(7)(C}_ 

We have not provided your simple hand calculation lo the licensee but we 
did describe the nexus of what your simple calculation shows and why it 
results in a concern that needs to be validated In essence, a concern that 
the calculation of record includes non-conservative assumptions involving 
how the forces against the turbine building siding are distributed during a 
high energy line break (because of any number of factors, bolts, girts, etc.} 
and because of this, the resultant force is not enough to ensure bol1 and 
weld failures at pressures less than 0.5 pslg. 

The licensee Is reviewing this concern and the NRC will independently 
review their conclusions. 

Please let me know if you have any additional questions. 

Jeremy 

From:~ }(7XC} I 
Sent: ., hursday, February 27, 2020 9:24 AM 
To: Groom, Jeremy <Jeremy,Groom@nrc gay> 
Cc: Rollins, Jesse <Jesse Romns@nrc gay> 
Subject: [Extemal_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for the update. 
Are they aware of the simple hand calc I provided to you? 

l(b)(?}(C} _ _, 

I On Thursday, February 27, 2020, 09:16:41 AM CST, Groom, Jeremy 



<jeremy groom@nrc gov> wrote: 

l(b)(7)(C) 

The NRG send the request for information on January 16, 2020. Cooper 
has elected to contract with an independent engineering firm to re-review 
the calculation and associated finite element analysis. Because of this, 
we have agreed to a response date of mid-April 2020. 

Please let me know if you have any questions or concerns. 

Jeremy 

---Origjnal Message-
From:[(b)(7)(C) 

Sent: Monday, February 24, 2020 7:27 AM 
To: Groom, Jeremy <Jeremy,Groom@nrc goy> 
Cc: Rollins, Jesse <Jesse Romns@nrc gov> 
Subject: [Extemal_Sender] CNS TB siding RFI response 

Mr. Groom, 

Did you mention when you are expecting a response from the licensee 
regarding the CNS TB Siding? 

I do not recall any specific date. 

l(b)(?)(C) 



From: 
To: 
Cc: 

Subject: 
Date: 

Befaect PYstlo 
Groom. Jeremy: Braisted. Jonathan: Smith. Chris 
Gaddy. YJoceot: R4ALLEGATION Resource 
RE: Question from Cl - 2019-A-0065 
Wednesday, October 07, 2020 8:24: 13 AM 

I think this is what we tried to explain with our hand calculation that we made in response to 

Concern 7. That is, if you look at just the shear stress (the "pureH shear stress in that one orthogonal 

"shear" plane) ..... that calculated stress isn't enough to fail the bolts. 

But as the horizontal girt also twists, it creates a bending moment and a pulling force acting on the 

bolts as well. This increases the overall stress significantly, and the total combined stress is 

ultimately sufficient to cause the bolts to fail. 

One of my analogies I've mentioned was the claw of hammer prying a nail from a board. The 
hammer is pulling upward (tensile), but also pulling the nail sideways (shear) against the nail hole 

and also bending due to the offset leverage from the hammer handle. The removed nail never 

comes out perfectly straight (perfect tensile) and never breaks in perfect shear either . 

Dustin Reinert 

Reactor Inspector 

U.S. NRC Region IV 
817-200-1534 office 

l(b)(7)(C) re11 

Fr,om: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Sent: Wednesday, October 7, 2020 8:10 AM 

To: Reinert, Dustin <Dustin.Reinert@nrc.gov>; Braisted, Jonathan <Jonathan.Braisted@nrc.gov>; 
Smith, Chris <Chris.Smith@nrc.gov> 

Cc: Gaddy, Vincent <Vincent.Gaddy@nrc.gov>; R4ALLEGATION Resource 

<R4ALLEGATION.Resource@nrc.gov> 

Subject: Question from Cl - 2019-A-0065 

All, 

Yesterday, we received a question/clarification request from the Cl for 2019-A-0065. The 
question is: 

I am formulating my comments but need to request clanfication of a statement made 

Can you clanfy the statement about bolt failure where you state 

"combination of shear, tensile, and bending loads 1s 
required to ensure the failure of the bolts" 

My initial thought is that it is fairly obvious what is the difference between shear, tensile and bending but I 
wonder if there is something else we could or should provide. 



Please give me your thoughts ASAP. 

Thanks. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 
Cell : l(b)(7)(C) I 
Jeremy.groom@nrc.gov 

'Together we work to foster a culture of high 

trust that maximizes professional growth 

and inspires leadership at all levels." 



From: 
To: 

Subject : 
Date: 

Mr. Rollin , 

[Extemal_Sender] CNS TB BOP calc comments 
Friday, November 08, 2019 1 :48 :55 PM 

Do you ha emyemail fromSummer2016to pring20 17? 
I would like I think lhey te hnical concern lhat would apply to CNS TB BOP calc. 
ff you want I can re end them wi th clarification. 

l(b)(7)(C) 



From: 
To: 
Subject: 
Date: 

!(b)(7)(C) 
Romos. Jesse 
[Extemal_Sender] CNS TB BOP Bolting 
Tuesday. November 12, 2019 7:15:39 PM 

S TB BOP Bohing Average 

Th calculation take 7 b It and detem1ines and average ultimate trength while excluding the minimum and 
maximum alue . 

fl i not clear how this can directly be applied. The intent i to determine th ultimate trength ofb lting already 
in talled in 1be TB iding panel by taking a group of 7 bolt from a warehou e stock. 

The tatement on te ting state the minimum cod pecified alue of 60 ksi. What is the maximum code pecified 
va lue? I ther any rea n thi wa n t u ed? I it po ible there could be bolting in tailed that ould be near the 
maximum ksi value? 

What i the MTR for the 7 bolt ? Are all 7 bolt from the ame heat and covered under one CMTR or are there 
different batch lot mixed? If there is more than one CMTR, which bolt are covered by what CMTR? 

What i the MTR for the bolt installed in the C TB iding tructure? 

I taking the imple a erage of 5 out of 7 bolt adequate and appropriate as used? Is it possible that any in talled 
bolt have a higher ultimate value? 

Later in lhe calculation there i mention of bolts bending. Would the #6 bolt that had binding and failed at 75 k i be 
a clo er repre entation? 

Ba ed on the te t machine u ed and it calibration, i there any err r 10 be applied to the value recorded? 
In a erie combination, uch a a chain, the chain i only a trong a it weake I link. U ing the value for the 7 
bolt , fa ilure at 62 to 64 k ii highly Likely. For the TB BOP it is different, you need more than one bolt to fa il. 

In compari on to the Reactor Building blowout panel , how were tho e fa teners purcha ed, controlled, te ted, 
CMTR, qualified and the design ju tified? 



From: 
To: 

Subject : 
Date: 

Mr. Rollin , 

[Extemal_Sender] CNS TB BOP safety concern 
Tuesday, November 12, 2019 9:44:29 AM 

l am preparing a eries of comment by topi to end to you. 

My fir t comment are on th boll testing. 

l(b)(?)(C) 



From: 
To: 
Subject : 
Date: 

!{b)(7)(C) 
Romos Jesse 
[External Sender] CNS TB BOP Joint Faflure 
Thursday, November 14, 2019 7:30:08 PM 

CNS TB BOP Joint Failure 

p.2 1 para 7 outer weld failure 

p. 24 fig 3-J ncur und l'a.r weld~. inner and outer boll configuration 

p. 3 l far weld failure 

p. 47 I. Weld railure 
Not clear if same ~trc~s will be in near weld before far weld fails 

p.47 2 bolt f'ailun.: 
Not clear one bolt will foilure before second bolt stnns to load. Could there be a case both bolts arc loaded before 
one fails 

What if bolt does not fail at 0.25 psi? 
Is it possible both bolts and far weld can be loaded at the ame time? 

Could the gap between the bolt diameter and the hole affect this? 

p.48 welds foi l sequentially 
Do the bolts have 10 fa il for angle rotation? 

p. 49 sequen1ial bolt failure 
Why wouldn't both bolts be in a shared shear situation (like double i.hea.r)? 

p. 50 3 cascading loads 
is it possible for both bolts 10 be loaded at the same time? 
4. "can fail thru plastic hinge" - what ifit doesn' t? 

LPI letter Att A responses 
P A23 not sure if installed bolts have solid ~hank 
Would this affect the results provided? 

A standard AJSC friction connection with two bolts will not create conditions where the bolts arc loaded by bending 
of the bolt shank between the bolt head and the nut. At 'overload conditions', the joint will first overcome the 
friction that was created by the bolt pre-load clamping force, the joint will then rotate until the bolt-10-hole gaps a.re 
closed, and then the rotation will create a force couple that loads SHEAR in the bolt pair. They will likely not both 
fai l at the same time (at least not in a positively as~ured manner). which then releases the rotation, and the force 
couple goes away. At this point. the gin no longer applies moment at the connection, but the connection is not 
completely failed. The configuration of the suppon angles relative 10 the gins and the main vertical columns is such 
that a single intact bolt in the connection will ~ti ll rc:strain the gin from blowing off. 



From: 
To: 
Cc: 
Subject : 
Date: 

Mr. Grooms, 

!(b)(?)(C) 

Groom Jeremv 
R4ALLEGAJION Re,ourx;o 
[Extemal_Sender] Re: Concerns wrth CNS TB Siding blowout calc NEDC 16-003 
Friday, December 20, 2019 1 :29:27 Pt.1 

here are my comments about the concerns you developed 

Comments about R4 concems 

Generally your written up concerns seem to soft peddle the true technical issues. 

Concern l. Add "than" fo 5th line, "different beat and lots than of the bolts used .. " 
Add, there is a high likelihood the bolts used in the construction were high trength bolts, 
which would not be A307. 

Concern 2 
Last sentence "bolts and the welds would fa il". 

Concern 4 
Add "To credit friction a high strength bolt is required. Bolts made of A307 do not meet this 
requirement. The AISC only recognizes A307 bolting in "bearing type" connections. "Bearing 
type" connections are only considered by AlSC to load the bolts in simple shear. AlSC does 
not recognize "boll bending" as a creditable loading condition. 

Concern 5 
"contractor at the site", remove al the site. Contractor was not at the site. 
Second li ne change beyond 0.5 to "above 0.5'' 

Concern 8 
Last line Bolt AND weld failures 

This is very soft and does a good job 10 cover up the main issue. 

A simple hand calculation using a 24 ft wide and 66 ft high metal siding panel has an area of 
1584 sf. With a 0.45 psi pressure there will be a developed blowout force of 102643 lbs. With 
bolts assumed to have a I 7 ksi rating, the force i enough to cause up to 6 bolts to fail in shear. 
However, the siding panel ection is held in place with 7 girt , each girt 2 bolts on each end, 
therefore resulti ng in 28 bolts. This would require at least 476008 lbf alone. And still does not 
address the 28 welds and sag rods. 
The 102643 lbf is not nearly enough to assure siding panel blowout. 

On Friday, December 20, 2019, 11 :06:34 AM csr ..... l(b_)(l_)(_c_J ________ ____.F rote: 

Mr. Groom, 
I see your time lime and starting to think your office is part of the problem. 



This Is an Issue that is not new, it has been going on since 2010. I do not see why this is going to take 
that long. Is someone in your office dragging their feet? 

Considering this involves a Design Bases Accident and how the licensee in their design and licensing 
basis stated it will address it to mitigate It. This has all the potential adversely affect safety equipment 
which could render such Items as emergency diesels, battery rooms, critical switchgear, and control 
room. You have all the makings of a Fukushima type event where no safety equipment will function and 
all the operators will be able to do is watch bad things evolve up to fuel damage followed by 
consequences. 

Based on the correspondence from the licensee, are there any elements of providing deliberate 
Inaccurate, incomplete, misleading information? 
Is there any element of fraud? 

My simple little hand calculation In my concern #10 showed this is more than a little error. It appears to 
be gross. 

Why Is this not considered negligence? 

For the regulator, are there any indication of group think in place of individual responsibility, questioning 
attitude. Or do we have a "CAPTURED REGULATOR"' with a bunch of nuclear cheerleaders? I hope 
they are wearing their tights when they are doing their cheers! 
Is there any possible reason to think there ls incompetence exhibited by the regulator and reviewers? 

At the moment it is hard to justify the plant is safe, and the health and safety of the public Is assured. If 
you allow the plant to continue operation in this unsafe condition the regulator is "holding the bag". If 
delayed, then I hope the plant has adequate time to implement corrective actions before they are 
allowed to startup subsequent to the next shutdown, whether scheduled or emergent. To properly 
implement a corrective action the plant may need adequate lead time. 

I wonder if Commission Chair Svinicki and ACAS Chair Riccardella knew about this if they would agree 
with your timeline. 

2+2=5, just sign here. 
l(b)(?)(C) I 

On Friday, December 20, 2019. 10:08:34 AM csTl ... (b_)(?_l_(c_) ________ __.lwrote: 

Mr. Groom. 

Why do you ask me If I would object for a RAI? What are you going to say about me? 

I am extremely disappoint by your time. This not a new issue, and your ottice has been kicking It 
down lhe road for years, still looking for a big enough rug to sweep it under. 

I will be composing another email about this shortly. I will review your alleged concerns statement 
after that. 

l(b)(?)(C) 

On Thursday, December 19, 2019, 7:59:05 AM CST, Groom, Jeremy <jeremy.groom@nrc.gov> 
wrote: 

(b)(?)(C) 



Our timeline for issuing an acknowledgment letter is within the next few days. Once 
you have reviewed and approved the concern statements in the acknowledgment 
letter, we will make a request for information from the licensee which will take 
approximately 60 days to process, followed by an independent review by the NRC 
staff, which could take several additional months. The NRC allegation program works 
to close technical concerns within 150-360 days, although the complexity of your 
concerns may take longer to close if we determine that additional efforts to review the 
calculation are warranted. 

As an aside, our time line is based on our use of a request for information from the 
licensee. Please let us know If you have any concerns with us requesting information 
from the licensee. It's important for us to understand any concerns you may have with 
the RFI process before we decide to use it. Please confirm that you do not object 
to the NBC requesting information from the licensee to help inform our 
Independent review. 

Thanks. 

Jeremy 

From :l(b}(7}(C} 

Sent: Tuesday, December 17, 2019 4:59 PM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATl0N.Resource@nrc.gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 
16-003 

Mr. Groom, 
Thank you for the status update. 
Do you have a time line? 

l(b}(?)(C} 

On Tuesday, December 17, 2019, 4:33:28 PM CST, Groom, Jeremy <iecemy.groom@nrc gov> 
wrote: 

(b}(?}(C} 

I wanted to provide you an updated status of the NRC's review of your concerns provided to us 
by email on December 4, 2019. 

Earlier today (December 17, 2019), the NRC staff presented the information from your email to 
an allegation review board which approved a plan to evaluate your concerns. We are drafting a 
letter that will 1} acknowledge receipt of your email and 2) provide our understanding of your 
concerns. Once you receive this letter, it is critically important that you review the concern 
statements contained within it to ensure that they are complete and accurate. Review of the 
NRC's acknowledgment letter represents an early opportunity to ensure that we understand and 
have not missed or misinterpreted your concerns. If you feel that any of the concern statements 
in our acknowledgment letter are inaccurate or incomplete, or if you feel that you have articulated 



a concern that was completely omitted from the letter, I request that you contact me as soon as 
possible so that we may make the appropriate corrections. 

I also wanted to inform you that to support our evaluation, we plan to request information from 
the licensee. This request for information will assist the NRC in evaluating your concerns in a 
timely manner because it will offer unique insights and will enable the NRC to more quickly 
gather the data necessary for our independent review. Do you have any concerns with us using 
this process to evaluate your concerns? 

Please let me know if you have any questions. 

Sincerely, 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 
Cell: !(b)(7)(C) I 
Jeremy groom@orc gov 

FromJ(b)(?)(C) 

Sent: Monday, December 16, 2019 8:10 AM 
To: Rollins, Jesse <Jesse Rollios@nrc,gov>; Groom, Jeremy <Jeremy,Groom@nrc,goy> 
Subject: [External_Sender) Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr. Groom, 

I sent a response to address most of your questions a couple days ago. 
To better understand the questions and how to address them I would like to know who's 
questions are these? Are they yours, or are you passing them on from someone else? 

l(b)(?)(C) 

On Friday, December 13, 2019, 7:45:50 AM CST, Groom, Jeremy <jeremy groom@nrc gov> 
wrote: 

(b)(?)(C) 

I was reviewing you December 4, 2019, email, in preparation for next week and a have some 
questions regarding one of your concerns. In your email, you state: 

"I have a concern that the method the calculation accounts for joint friction does not meet 
AISC required joint design, and therefore is not conservative or bounding to meet code 
requirements." 

We will need some additional clarity on this concern statement to support our review. Some 
questions we have include the following: 
• What joint(s) are you concerned with? 
• How does friction impact the ability of the panels to blowout? 
• How is lriction accounted for in the current calculation and why is that inappropriate or non
conservative? 
• What code or standard do you believe the licensee needs to meet regarding joint design? 
• What does this code require as an assumption for joint friction? 



If you would prefer to discuss directly with me, please feel free to call my office (817) 200-
1182. 

Thanks. 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1 182 

;::~M~)~~~~m@nrc !av 
----Original Message----
From: Groom, Jeremy Ser Ecldav December l 3 2Ql9 7·44 A~ 
To: (b)(7)(C) Rollins, Jesse <Jesse.RoUins@nrc.gov> 
Subject: RE: Concerns with CNS TB Siding blowout calc NEDC 16-003 

-----Or~ jnat M:ssa;----
From: (b)(7)(C) 
Sent: ednes ay, ecember 4, 2019 1 :i 6 JM 
To: Rollins, Jesse <Jesse Rotljns@nrc gov>; Groom, Jeremy <Jeremy Groom@nrc gov> 
Subject: [External_Sender) Concerns with CNS TB Siding blowout calc NEOC 16-003 

Mr Rollins and Groom 

I have concerns with the latest CNS calculation NEOC 16-003 provided by your office via 
FOIA in regard to if It is conservatively bounding and appropriately represents the as built 
configuration of the plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this ls not 
conservative and may not bound all bolting installed or any replacement bolting that maybe 
Installed in the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is 
doubtful the tested bolts are from the same heats and lots. It Is doubtful all the bolts actually 
installed are from the same heat or lot and have the same tensile as the average stated. It is 
not demonstrated how the simple mean can fully bound all other bolts and provide a 
dependable conservative result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer 
bolt configuration along with the location of a sag rod. The calculation uses non conservative 
failure mechanism of one bolt failing at a time and has a separate alternate failure mechanism 
of one weld joint falling at a time, as a sequential series of failure events. I have a concern 
that this is not conservative and realistic. 

4. I have a concern If the calculation is bounding in which the sag rod hole is shown in Figure 
3-1 but the calculation does not conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod 
will each fall In a serial sequential manner and will not be loaded in a shared load condition. If 
any of the 4 items do not fail in a single serial manner, and there is a shared load between 2 



or more, that the result would be magnified by a factor of 2 or 3. I do not consider this realistic 
or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not meet 
AISC required joint design, and therefore is not conservative or bounding to meet code 
requirements. 

7.1 have a concern that the total blowout area taking into account north and south end blown 
out sections Is calculated to be 5362 sqft may not be adequate blowout area. It has not been 
shown that the 5362 sqft blowout area is adequate to prevent pressure buildup. The 
calculation does not show the peak pressures at the potentially affected HELB doors. 
The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a 
TB siding blowout area of at least 30,000 sqft and there was still a pressure build up. 

8. I have a concern that if the blowout area is based on column centerline, which would be not 
conservative, because column flange would protrude Into the blowout area which would 
reduce actual blowout area. 

9. lack of validation testing 
I have a concern that there is no validation test to assure the analytical model is 
representative and bounding. In 1973 the TB siding panels were blowing off due to high 
winds. The utility and construction contractor contacted the siding manufacturer and they 
developed a better fastener configuration as demonstrated by testing. 

1 O. I have a concern why a complicated FEA comes up with results far different and less 
conservative from a simple hand calculation. 

11 . Force against siding 
I have a concern if the 0.45 psi calculated 1s adequate to develop the force needed to fall bolts 
and weld joints. 
0.45 psi x 144 In sq/ sf = 64.8 lbs / sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south 
d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft 
sections. one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psi, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 .. 68 k force. This appears to be enough if 
there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one 
quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as 
assumed in the calculation, it would take half of the 1.9 psi, or 0.95 psi. 



And this still does not address the blowout resistance by the assembly combination with sag 
rods, weld joints and the fasteners at the top and bottom ends of the siding panels. 

12. I have a concern why the TB siding blowout pressure analysis has taken multiple 
calculations and FEA over 8 years and the results are still highly questionable. 
But the Reactor Building blow out Panel was analyzed by hand calculation with the resulting 
design having an unquestionably extremely high level of confidence. 

l(b)(7)(C) 



From: 
To: 
Cc: 
Subject : 
Date: 

!{b)(?)(C) 
Groom Jeremv 
Roflins. Jesse 
(Extemal_Sender] CNS TB siding safety concerns 
Monday, December 02, 2019 8:42:32 AM 

Mr. Groom and Mr. Rollin , 

I am till editing my concerns, hope to get back to you in a day or o. 

l(b)(?)(C) 



From: 

To: 

Cc: 
Subject: 

Date: 

Attachments: 

ACES, 

Gaddy Vincent 
B4ALLEGAJION Resource 
Reinert Qustjn : George. Gerond 
Allegation 2019-A-0065 

Tuesday. January 07, 2020 8:01 :50 AM 

Concerns List and BEi with Cover Paae.docx 

EB1 refined the concerns list and we are attaching RFI questions for the subject allegation. 
If you need any thing from us, just let us know. 

Vince 

Region IV Vision: together, we work to foster o culture of high trust that maximizes professional 

growth and inspires leadership at all levels. 



RFI 2019-A-0065 

Concern 1: The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is 
non-conservative and may not be representative of the bolts used in the blowout panel 
construction. Specifically, the calculation improperly uses an average ultimate strength instead of 
maximum tested ultimate strength. Additionally, the average tensile strength is derived from testing of 
warehouse stock bolts which are likely from different heat and lots than of the bolts used in blowout 
panel construction. The average ultimate strength may not bound the ultimate strength of bolts used in 
construction. 

Concern 2: Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes 
that the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail in a sequential 
manner rather than being loaded in a shared load condition. Assuming a shared load condition for 
these components would be more realistic and would significantly increase the amount of pressure 
required to ensure the bolts and the welds would fail. 

Concern 3: Calculation NEDC 16-003 does not appropriately account for resistance from sag rods 
installed between channel girts. These sag rods would restrain girt channel twisting and should be 
factored into the analysis. 

Concern 4: Calculation NEDC 16-003 does not use the correct method for joint design, in accordance 
with AISC standards. The calculation uses a method that accounts for joint friction for as-built girt joint 
that is not conservative and does not meet AISC requirements. 

Concern 5: Calculation NEDC 16-003 does not demonstrate that the 5362 square foot blowout area is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy 
Line Break (HELB) event. A previous analysis performed by a contractor using GOTHIC modeling 
found that a blowout area of 30,000 square foot still resulted in pressure retention. 

Concern 6: The assumed turbine building siding blowout area in NEDC 16-003 (5362 square foot) is 
based on column centerline which would be non-conservative because column flanges would protrude 
beyond column centerline and reduce the actual blowout area. The would increase the pressure 
retention in the turbine building potentially beyond 0.5 psig. 

Concern 7: Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces 
against the turbine building siding are distributed during a high energy line break. Specifically, the 
distributed force only assumes a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not be 
enough to ensure bolt and weld failures at pressures less than 0.5 psig. 

In additional to evaluating the above concerns, please provide the following: 

• Regarding Concern 1, provide a discussion and evidence of any validation activities (walkdowns, 
testing, etc.) performed to ensure that the currently installed girt bolts are of the same grade (ASTM 
Grade A307) and/or have the same material properties as the bolts that were tested for Calculation 
NEDC 16-003. 

• Regarding Concern 2, provide the technical justification as to why it is appropriate to model the 
loading of the bolts, welds, and sag rods in a sequential manner rather than modeling the load as 
being simultaneously distributed across all components. 

• With respect to Concern 3, Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the 
"sag rods supporting the channel girts are flexible in bending because of the relatively large span 
(between girts) and small cross section, resulting in flexibility and low bending resistance. 
Therefore, the sag rods do not provide significant resistance to twisting of the girt channel. The 
relative stiffness of the blowout panels is likewise small compared to the stiffness of the girt channel 
and will not significantly affect the twisting of the girt channel." 



RFI 2019-A-0065 

Provide the technical information (dimensions, material properties, etc.) of the sag rods used to 
justify Calculation NEDC 16-003, Section 2·.2, Assumption 3._ 

• Regarding Concern 4, provide the relevant construction standard used to assemble the turbine 
building column to girt joint. 
Please specify the type of bolted joint design of the as-built girt joint (i.e. shear/bearing, slip-critical, 
or direct tension). 

Provide the torque specifications, if any, for the girt bolling. 

Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction between 
steel surfaces is credited to transfer load between the angle and channel and between the angle 
and column flanges following weld failure. A range of friction for carbon steels is provided in various 
text (see [16] as an example). A dry mild steel on mild steel value of 0.78 is listed under static 
conditions, with a sliding value around 0.42. A value of 0.35 has been commonly used as a lower 
bound friction value for most steel on steel surface conditions. Since selecting a low value Is 
considered conservative, a value of 0.25 is utilized herein." 

• Regarding Concern 5, Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 
0.45 psi, it is predicted failure of the panel support system at this pressure will result in a loss 
(blowout) of total panel area of 5,362 ft2."_ 

Provide the engineering analysis or calculation that demonstrates that a total panel area of 5,362 ft2 

is enough to maintain peak pressure in the turbine building below 0.5 psig.:.... 

• Regarding Concern 6, provide engineering drawings that show the actual dimensions of the 
blowout area credited in NEDC 16-003. 

• Regarding Concern 7, clarify whether the resultant force is distributed across only a single girt 
channel connection or across multiple girt channel connections supporting each turbine building 
blowout panel. 

• Additionally, provide a copy of the most current revision of Calculation NEDC 16-003. 



From: 
To: 

Subject : 
Date: 

(b)(7)(C) 

~~~;::;i:IJE=;;f; Romos, Jesse 
Cooper Al legation • contact Information 
Thursday, October 17, 2019 8:52:14 AM 

Jeremy/Jesse- below is the Alleger's contact information. He moved td (b)(l )(C) I but 
doesn't want to share his address. See message below and let me know if you have any 
questions. Thx ,l(b)(7)(C) I 
From:!(b)(l )(C) 

Sent: Wednesday, October 16, 2019 9:16 AM 
Tof (b}(7)(C) I 
Subject: [External_Sender] Re: 101519status 

I)~?) I 
Phone number .... !(b_)(_7)_(C_) _ __, 

email l(b)(7)(C) 

They prefer mailing address, but I do not know why. 

Is there a specific reason for address? 

I prefer they get their technical review right, 

so far they have wasted 7 years 

l(b)(7)(C) 



From: 
To: 
Subject: 
Date: 
Attachments : 

Groom Jeremy 
B4ALLEGAJION Resource 
FW: INTERIM RESPONSE TO OFFICE OF THE INSPECTOR GENERAL ALLEGATION REFERRAL A 19 08604 -(OOer 
Friday, December 06, 2019 6:51 :23 AM 
OIG Interim Resoonse CNS Turbine Bldo.odf 

FYI , please add to the 19-065 file. 

Jeremy 

From: Clark, Dunesia 

Sent: Thursday, December 5, 2019 4:33 PM 

To: Shaffer, Mark <Mark.Shaffer@nrc.gov> 

Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Lantz, Ryan <Ryan.Lantz@nrc.gov>; Vegel, Anton 

<Anton.Vegel@nrc.gov> 

Subject: INTERIM RESPONSE TO OFFICE OF THE INSPECTOR GENERAL ALLEGATION REFERRAL A 19 

08604-tettet-

'P{ease see attached: J-farcf coyy to Jo«ow. 

Vunesia CCark 



MEMORANDUM TO: 

THRU: 

FROM: 

SUBJECT: 

OffiGial Use Only OIG Investigation Information 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011 • 4511 

December 05, 2019 

Mark R. Shaffer, Deputy Regional Administrator 

Anton Vegel, Director /RAJ 
Division of Reactor Projects 

Ryan Lantz, Director /RAJ 
Division of Reactor Safety 

Jeremy R. Groom, Team Leader IRA/ 
Allegations Coordination and Enforcement Staff 
Office of the Regional Administrator 

INTERIM RESPONSE TO OFFICE OF THE INSPECTOR 
GENERAL ALLEGATION REFERRAL A 19 08604 

On September 30, 2019, Region IV received an allegation forwarded from the Office of the 
Inspector General (OIG) concerning the design of Cooper Nuclear Station's turbine building 
blowout panels, used to mitigate a postulated high energy line break (HELB). 

The concerns identified in the allegation provided by the OIG included assertions that the 
Cooper Nuclear Station turbine blowout panel design basis analysis is not conservative and 
could adversely impact safety systems resulting in potential uncontrolled releases. Included in 
the referral letter were the following concerns: 

1. The analysis used a stress factor based on Fy (yield) when designing for a blowout 
panel that would be required to fail at Fu (ultimate). 

2. The analysis did not include valid failure mechanisms and included errors in modeling 
assumptions. 

3. There is no design calculation 1 to support the assertions made in Amendment 25 to the 
USAR. 

The OIG referral included several additional assertions from the concerned individual on what a 
design calculation should include, such as 1) the pressures at which the blowout mechanisms 
will perform their intended functions, 2) the location and size of each blowout mechanism at 
each pressure levels, 3) the design (structural and mechanical) of each blowout mechanism and 
4) the time sequence if multiple siding sections are blown out at different pressures and times. 

1 In discussing this issue with staff from the OIG, Region IV learned that implicit in this statement is a 
concern that the licensee did not develop a formal calculation of record that met the NRC's requirements 
of 10 CFR 50, Appendix 8 or other related quality standards. Instead, the concerned individual believes 
that the licensee is relying on an informal or commonly referred to as a "back of the envelope" calculation, 
sometimes used for applications such as operability determinations, but that does not have the same 
pedigree as a design calculation. 

Official Use Only • OIG Investigation Information 



M. Shaffer 

Official Use Only. • OIG Investigation Information 
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The Region IV Allegations Coordination and Enforcement Staff (ACES) reviewed the concerns 
contained in the OIG referral letter and opened a new allegation case file (RIV-2019-A-0065). 
These concerns were presented to an Allegation Review Board (ARB) on October 23, 2019. 
The ARB determined that the concerns should not be considered new allegations because the 
validity of the issues referred in OIG letter was known. Specifically, the NRC had previously 
evaluated these concerns under allegation case file RIV-2011-A-0091 by reviewing Cooper 
Nuclear Station's current calculation of record for the turbine building blowout panels, 
Calculation 16-003, "Structural Evaluation of the Turbine Building Blowout Panels Steel 
Supports," dated March 23, 2016. With assistance from the Office of Nuclear Regulatory 
Research (NRR), Design Engineering Branch, Region IV determined that Calculation 16-003 
adequately established the range of failure of the blowout panels at high energy line break 
pressures below 0.5 pounds per square inch as specified in Cooper Nuclear Station's Updated 
Final Safety Analysis Report. The NRC's assessment of calculation 16-003 is documented in 
inspection report 05000298/2016003, dated November 10, 2016 (ADAMS Accession No. 
ML 16315A141). 

It is important to note that the level of detail provided in inspection report 05000298/2016003 is 
not sufficient, nor was it intended, to provide the data necessary for an independent technical 
review by a member of the public. Because several years have passed since this report was 
issued and many staff involved in the review of calculation 16-003 have either changed 
positions or left the Agency, the October 23, 2019, ARB directed the Region IV staff to contact 
the concerned individual to develop specific concern statements regarding Calculation 16-003, 
that may not have been considered during the NRC's prior review. 

On November 7, 2019, the Region IV Senior Allegation Coordinator and Team Leader, ACES, 
called the concerned individual to coordinate a meeting and elicit additional technical details for 
why calculation 16-003 was inadequate or non-conservative. During this call, the concerned 
individual was unable to provide specifics and stated that they had only seen a few pages of the 
calculation. The concerned individual stated that they would need to look at the entire 
calculation in detail before they could provide specific technical concerns. Without knowing the 
specific assumptions, inputs, or methodologies used in the current calculation of record, the 
concerned individual mostly spoke in generalities, offering opinion that blowout of turbine 
building panels at or below 0.5 psig is "highly unlikely." Without providing specifics, the 
concerned individual provided several pieces of anecdotal information on why they believed it 
would be highly unlikely that blowout of turbine building panels could occur at or below 0.5 psig. 
Specifically, the concerned individual provided the following: 

1. The concerned individual stated that past wind loading evaluations for the turbine 
building siding in the early 1970s determined that they could withstand wind loading 
pressures of approximately 1 to 1.5 psi. Therefore, the concerned individual felt that it 
was highly unlikely that the panels could blow out at 0.5 psi during a HELB event in the 
turbine building. 

2. The concerned individual stated that the construction of turbine building blow out panels 
is different from other locations that require a similar function. Specifically, the turbine 
building blow out panels use solid bolting instead of controlled release fasteners and use 
different materials. The concerned individual stated that because they were not 
constructed like the other blowout panels, there's little assurance that the turbine 
building panels will blowout at or below 0.5 psi. 

Official • lse Only - OIG Investigation Information 
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Similar to the concern regarding strength factors included in the OIG referral letter, the 
concerned individual further reiterated concerns that improper strength values were applied to 
some components used in the construction of the turbine building blowout panels. However, the 
concerned individual could not articulate what specific strength values were assigned to what 
specific components in the calculation of record. The concerned individual only had information 
on how these values were used in past blowout panel calculations. 

Additionally, between November 12 and November 15, 2019, the concerned individual sent a 
series of emails to the Region IV senior allegation coordinator. These emails included several 
questions related to the contents and analyses performed for calculation 16-003 but did not 
include specific assertions for why the licensee's analysis was inadequate. 

Following the November 7, 2019 phone call and receipt of subsequent emails from the 
concerned individual, Region IV convened another ARB on November 19, 2019, to further 
discuss the concerns related to the design of the Cooper Nuclear Station turbine building blow 
out panels. During this ARB, the Region IV staff again concluded that the concerns included in 
the OIG's referral letter should not be considered new allegations because the validity of the 
issues were known based on past review and acceptance of calculation 16-003. The ARB also 
determined that the additional anecdotal information provided by the concerned individual on 
the November 7, 2019 call and subsequent emails was either vague or lacked sufficient detail to 
enable NRC evaluation, or simply represented questions without an underlying statement of 
inadequate or impropriety related to an NRC regulated activity. 

Because of the lack of clarity described above, the November 19, 2019 ARB directed the 
Region IV staff to make additional attempts to clarify the concerned individual's concerns. The 
ARB also directed the staff to consider using assistance offered from the NRC's Office of 
Investigations (01 Assist), in an attempt to 1) ensure the Region IV staff has a clear 
understanding of the Cl's concerns and 2) allow for a written transcript which will help the staff 
evaluate the concerns. Because this work will result in final closure beyond the response 
deadline included in the OIG referral letter (December 30, 2019), the ARB directed the staff to 
prepare an interim response to the OIG. This memorandum serves as Region IV's interim 
response to the OIG's September 30, 20191

, referral letter, which documents our actions to date. 

Region IV will provide a final response to the OIG referral following the final closure· of Allegation 
RIV-2019-A-0065. Region IV will work to provide this response within the timeliness 
expectations for the NRC allegation program for closure of non-O1 related technical concerns 
( 150-360 days), although the complexity of these concerns may take longer to close if the NRC 
determines that additional efforts to review the calculation is warranted. 

If you have any questions or concerns with this interim response and closure plan please direct 
them to ACES Team Leader, Jeremy Groom (817) 200-1527. 

Official Use Only • OIG Investigation Information 
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Memorandum to Mr. Mark Shaffer from Mr. Jeremy Groom dated December 5, 2019. 

SUBJECT: 

Document: sr )(?)(F) 

ADAMS: 0 No 
OFFICE TL:ACES 
NAME JGroom 
SIGNATURE /RA/ 
DATE 12/4/19 

INTERIM RESPONSE TO OFFICE OF THE INSPECTOR 
GENERAL ALLEGATION REFERRAL A 19 08604 

I 
Note· 1f ORS Always include DRP associated Branch Chief on concurrence 
D:DRS D:DRP 
RLantz AVegel 

/RA/ /RA/ 
12/5/19 12/5/19 

OFFICIAL RECORD COPY 

-Official Use 011ly-- OIG Investigation Information 



From: 
To: 
Subject: 

Date: 

For the file. 

Groom leremv 
R4ALLEGATION Resource 
FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUQ.fAR STATION TURBINE BUILDING SIDlNG 
ANALYSIS 
Thursday, July 30, 2020 1:44:46 PM 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Thursday, July 30, 2020 1:44 PM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Thanks Jeremy. 

We will look over your report tomorrow and Monday and get back with you sometime next 
week (by mid-week). 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

frederjck.sock@nrc.eov 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc iPY> 
Sent: Thursday, July 30, 2020 2:40 PM 

To: Sock, Frederick <Frederick Sock@nrc .:ov> 

Cc: Seber, Dogan <Dogan.Seber@nrq:ov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

Our engineering branch reviewed the draft report prepared for the informal assis.tance 
request and had only minimal comments/requests. Our comments are included in the 
attached document. Please let us know if you have any questions or concerns. 



Once you have finalized the report, I would like to review the final draft before we decide on 
if it should go into non-public ADAMS or simply be kept in the allegation file. 

Thanks again. 

Jeremy 

Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Friday, July 17, 202012:45 PM 

To: Groom, Jeremy <Jeremy Groom@nrc iPY> 
Cc: Seber, Dogan <Dogan Seber@orc 1:ov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

As promised last week, I have attached a draft of our report detailing the results of SGS EB 
staff's review of the reports from MPR and LPI regarding the Cooper Turbine Building 
Siding Issue. Please distribute accordingly. Please consolidate your comments and send 
them back to me on a single report. After we have incorporated your comments , we will 
finalize the report and my branch chief will send it back to you and close the IAR. Upon 
finalizing the report, should we put the document into ADAMS, considering the fact that it is 
associated with allegations. 

Looking forward to hearing from you soon. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 

Locat ion: TWFN-10D68 

Mail Stop TWFN 10A36 
Phone: 301.415.5871 

Frederick Sock@nrc,eov 

Fr,om: Groom, Jeremy <Jeremy,Groom@nrc gov> 
Sent: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <fredenck,Sock@nrc.gov> 
Cc: Seber, Dogan <Dogan.Seber@nrc.gov>: R4ALLEGATION Resource 



<R4ALLEGATION.Resource@nrc.gov>; Rollins, Jesse <Jesse.Rollins@nrc.gov>; Braisted, Jonathan 

<Jonathan.Braisted@nrc.gov>; Reinert, Dustin <Dust1n.Re1□ert@nrc.goy> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

!(b)(?)(C) I but will definitely break away for a call on preliminary results. 
also ask you to include Jesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
invite. 

Thanks. 

Jeremy 

Fr,om: Sock, Frederick <Fredenck Sock@nrc gov> 
Sent: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremv,Groom@nrc.gov> 

Cc: Seber, Dogan <Doia□ Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so, I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and if you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 

Frederick E. Sock, P E 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U S Nuclear Regulatory Commission 
Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 



Fr,om: Groom, Jeremy <Jeremy,Groom@nrc.goy> 
Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Frederick Sock@nrc gov>; Seber, Dogan <Dogan Seber@nrc gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again, thanks for all your help. 

V/R 

Jeremy 

Fr,om: Clark, Dunesia <Punesja.Geanette@nrc wov> 
Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc gov>; Morris, Scott <Scott Morrjs@nrc aov>; Rollins, Jesse 
<Jesse Rollins@nrc gov>; Lantz, Ryan <Ryan Lantz@nrc gov>; Miller, Geoffrey 

<Geoffrey.Miller@nrc gov>; Hay, Michael <Michael Hay@nrc gov>; Koza!, Jason 

<Jason Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc sov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 
Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 



Zluwlhl, 

.0~9-C?~ 
Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
·Tn~crha \\~ wt1rk m [o L<:r .1 rnlrure ,,[ lu 1 h rru,t ch.it m.lXimi::c, pr, fc, it,n.u ~rn\\ th .mJ m,ptrc k • .u.lcr hip .1r .ill Ind .• 



From: 
To: 
Subject: 

Date: 
At.tachments: 

Groom Jeremy 
R4ALLEGAJION Resource 
RE: RFI For Cooper Turbine Building Siding Allegation (RIV-20t9·A·0065) ... SENSITIVE AtLEGAI iON 
MAnRIAl ... 

Wednesday, January 15, 2020 12:49:23 PM 
1maae002.ono 

I am fine with the proposed RFI letter to the licensee. I also spoke to Tony Vegel who is 
fine with the letter but had one comment. Tony would like to see 1-2 sentences at the 
beginning of the enclose the establishes the purpose of the RFI. Specifically, we should 
include something like: 

The NRC has received information that Calculation NEDC 16-003 is non-conservative and 
may not adequately predict the failure of turbine building blowout panels used to mitigate a 
postulated high energy line break (HELB). The following information requests from the 
NRC are intended to help establish if the turbine building blowout panels will perform their 
intended function during a HELB, consist,ent with the station's licensing basis. 

Fr,om: R4ALLEGATION Resource 

Sent: Monday, January 13, 2020 9:47 AM 
To: Vegel, Anton <Anton.Vegel@nrc.gov>; Lantz, Ryan <Ryan.Lantz@nrc.gov>; Cylkowsk i, David 

<David.Cylkowski@nrc.gov>; Groom, Jeremy <Jeremy.Groom@nrc.gov>; Walker, Gayle 

<Gayle.Walker@nrc.gov>; Kozal, Jason <Jason.Kozal@nrc.gov>; Gaddy, Vincent 

<Vincent.Gaddy@nrc.gov>; Young, Cale <Cale.Young@nrc.gov>; Miller, Geoffrey 
<Geoffrey.Miller@nrc.gov>; Hay, Michael <Michael.Hay@nrc.gov> 

Cc: George, Gerond <Gerond.George@nrc.gov>; Reinert, Dustin <Dustin.Reinert@nrc.gov> 

Subject: RFI For Cooper Turbine Building Siding Allegation (RIV-2019-A-0065) ***SENSITIVE 
/\LLEGATlmJ MATERIAL*** 

All, 

As requested by the ARB, we have attached the proposed RFI for this case so that you can 
review it before we send it to the licensee. If you have any questions, concerns, or 
comments regarding the RFI, please let myself or Jeremy Groom know by COB 
Wednesday ( 1/15). Our hope is to send this to Cooper by the end of the week. 

Thanksl 

V/r 

/ ........ 
l ""fj _ I \ 
\~T:rJ) 
Jesse M . Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

81,7-200-1431 



From: 
To: 
Cc: 
Subject: 

Date: 

Will do 

Sock frederld\ 
Groom, Jeremy 
Sebec, Dogan; R4ALLEGATION Resource: Romos, Jesse; B@isted Jonathan: Reinert, Dustin 
RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUClfAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Tuesday, June 30, 2020 1:11:26 PM 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 
Location: TW FN-10D68 

Mail Stop TWFN 10A36 

Phone: 301.415.5871 

Frederick Sock@occ gov 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Sent: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <Frederick.Sock@nrc.gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc.gov>; R4ALLEGATION Resource 

<R4ALLEGATION.Resource@nrc.gov>; Rollins, Jesse <.lesse.Rollins@nrc.gov>; Braisted, Jonathan 
<Jonathan.Braisted@nrc.gov>; Reinert, Dustin <Dustin.Reinert@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

l(b)(7)(C) I 
.... ________ ... but will definitely break away for a call on preliminary results. 

also ask you to include Jesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
invite. 

Thanks. 

Jeremy 

Fr,om: Sock, Frederick <Fredenck.Sock@nrc.gov> 

Sent: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc goy> 

Cc: Seber, Dogan <Dogan Seber@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 



Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so, I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and if you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 

Frederick E. Sock, P.E. 
St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S Nuclear Regulatory Commission 

Location: TWFN-10068 

Mail Stop TWFN 10A36 
Phone: 301.415.5871 

Frederick Sock@nrc gov 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc iPY> 
Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Frederick Sock@occ eov>; Seber, Dogan <Dogan Seber@occ eov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again, thanks for all your help. 

V/R 



Jeremy 

Fr,om: Clark, Dunesia <Punesja Geanette@nrc eov> 
Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Sebec@nrc iPY> 
Cc: Groom, Jeremy <Jeremy Groom@nrc eov>; Morris, Scott <Scott Moms@nrc.gov>; Rollins, Jesse 

<Jesse.RolHns@occ iPY>; Lantz, Ryan <Ryan.Lantz@occ gov>; Miller, Geoffrey 
<Geoffrey.Miller@occ iPv>; Hay, Michael <Michael Hay@nrc iPY>; Kozal, Jason 

<Jason Kozal@occ iPY>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 
Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

/7,J,an/4 

a tA&Un y'. c?/nd 
Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 
Office of the Regional Administrator 

817-200-1293 (desk) 
1,,gl·tlwr \\ ,nirl, 11, f,,-t~r Hlllturn,I h1 •h trust th.11 n1.1xm11::c, pr,1lcs.s1('1n~I grim th an,I m,pirs, l<",1d..-r,h1p .,1 .di lc11·I, • 



From: 
To: 
Cc: 
Subject: 
Date: 

l(b)(7)(C) 

!1i1m~r 'f Resource 
R4ALLEGAnON Resource 
RE: Fw: CNS T8 Sag Rods 
Friday, November 15, 2019 1 :55:16 PM 

We're in receipt of your email. Jesse Rollins is out of the office this week. We will respond 
to your email next week. 

Thank you, 

Judit h Weaver 

Allegation Coordinator/Enforcement Specialist 

EEO Counselor 

U.S. NRC Region IV 
Arlington, TX 76011 

1-800-695-7403 

fr,om:!(b)(7)(C) 

Sent: Friday, November 15, 2019 11:24 AM 
To: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: [External_Sender] Fw: CNS TB Sag Rods 

•- ·· Forwarded Messa e •··-· 
From: (b)(7)(C) 
To: Jesse o ins< > 
Sent: Friday, November 15, 2019, 11 :12:02 AM CST 
Subject: Re: CNS TB Sag Rods 

Mr. Rollins, 
I have not heard from you, and not sure 1f you are getting my questions. 
Please acknowledge. 

Or should I send them to OIG? 

l(b)(7)(C) 

On Friday, November 15, 2019, 10:18:07 AM CSTJ ... (b_)(7_)(_C) ________ ___.!wrote: 

Mr. Rollins, 

CNS TB Sag Rods 

p. 24 fig 3-1 shows near and far welds, inner and outer bolt configuration along with the location of 
a sag rod. 



What size are the sag rods compared to the bolts holding the girt? 

Does the sag rod impede girt movement such as blowout, twisting or buckling? 

If so, how was this addressed in the calculation? 

If there were no sag rods, would it change the calculation results and conclusion? 

l(b)(?)(C) 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

l(b)(?)(C) 

Groom Jeremy 
i£b)(Z)(Cl lRomns Jesse 
R4ALLEGAJION Resource 
RE: Re: CNS TB Meeting in Jan 2020 
Tuesday, November 26, 2019 2:29:18, PM 

lroaaeOOJ ona 

Thank you for your responses to my November 22, 2019 email. 

To ensure there is no confusion, I request that we have a telephone conversation to further 
discuss what a future meeting would entail. At your convenience, can you please call me at 
my office line of 817-200-1182. I am here for the remainder of today and will be in the 
office tomorrow until around noon. After that, I will not be back in the office until the 
Monday after Thanksgiving. 

Sincerely, 

Jeremy R. Groom 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U .S N RC, Region IV 

Office: 817-200-1182 

Cell :!(bl{?){Cl I 
Jeremy,groom@nrc.gov 

Fr,om:l(b)(?)(C) I 
Sent: Tuesday, November 26, 2019 1:52 PM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Rollins, Jesse <Jesse.Rollins@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: [External_Sender] Re: CNS TB Meeting in Jan 2020 

Mr. Groom and Rollins, 

Please clarify "characterizing". 

l(b)(?)(C) 

On Friday, November 22, 2019, 1 :40:10 PM csr,_l(b-)(?_)(_c_J _________ l wrote: 

Mr. Groom, 
I am providing response below, I broke down your email by paragraph / sentence in a similar manner 
as my response to Mr. Rollins 

l(b)(?)(C) 



Response 

CNS TB Meeting in Jan 2020 
Nov 22 at 10:37 AM 

~~1~xh~lemy <jeremy groom@nrc APY> 

Cc: R4ALLEGATION Resource <c4aHegatjon resource@nrc gov> 
!(b)(?)(C) I 
Thank you for your response to Mr. Rollins' email from November 20, 2019. I wanted to respond to 
make sure you are clear on why we are requesting an in-person meeting. 

First, I realize that we had previously discussed you traveling to the Region IV office to discuss your 
concerns. However, In light of our discussion on November 7, 2019 and following the receipt of your 
recent emails, we have determined that it would be more efficient to travel to your location. 

I really question the rationale and logic to "we have determined that it would be more efficient lo travel 
to your location." Some elements will be mentioned below. 

Regarding your question about the transcript of this meeting, we would not provide a copy, but you 
may request it through the Freedom of Information Act (FOIA). Instructions on how to request 
documents using FOIA can be found on the NRC's website at https://www,nrc gov/reading-rrn/fola/fola
prjyacy btrol. 

My experiences with FOIA Is spotty at best. Take the last disposition your office made and stated NRC 
NRA staff made a separate analysis and concluded the CNS calculation was adequate. I wrote a FOIA 
requesting your NRC analysis, your office requested $300, I paid it, after a few weeks your office 
comes back and says you did not find and did not do an analysis. You sent something I already had 
and had make technical comments about. Your office should have returned my $300. 

I would also like to stress that the Region IV staff absolutely understands that you have a technical 
concern related to the CNS Turbine Building Siding blowout panels and if those components with 
perform their function as described in the USAA. We also understand that this is a concern that you 
have been bringing to the NRC since 2011. 

And has Initial concern ever adequately addressed? 
However, significant elements of the licensee's analysis of the turbine building have changed since 
2011 , including a completely new calculation of record. 
There has been more than one calculation. This should be major clue, why so many calculations? For 
some it is very difficult to prove 2 + 2 • 5. 

The message from Mr. Rollins about clarification and characterizing. I had a real concern and I asked If 
I ever mentioned a concern about the CNS TB panel blowout pressure back in 2011 . 
Please clarify "characterizing". 
This leads me to believe maybe you need to be closer to your office so you can retrieve the pertinent 
background documents. I doubt you want to pack all that on a plane. 

Because of this, we are seeking clarifying and specific information related to why you believe there are 
no "technically accurate, valid and appropriately conservative design calculations" to support the 
assertions in the CNS USAA. This would be the sole purpose of any meeting we would have. 

I have sent several emails by technical topic to Mr. Rollins of your office. Are you aware of these? 



You want me to meet with you and 4 others. You want me to be under oath and the session recorded. 
WIii you allow me to bring my own recording devices? 

As part of the meeting you are going to ask me questions. There may be times that I may wish to ask 
your party a question. Are those in your party going to answer my questions under oath? 

Can you please respond to this email either confirming or declining our invitation for a meeting at your 
location with dates to be determined? 

Yes, I will seriously entertain a meeting. 
As part of that for efficiency I request an agenda, topics, questions so we all can be adequately 
prepared. 
Location? TBD 
Dates? The sooner the better. 

Thank You, 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 
Jeremy.groom@nrc.gov 

On Friday, November 22, 2019, 10:37:21 AM CST, Groom, Jeremy <jeremy groom@nrc.gov> 
wrote: 

Thank you for your response to Mr. Rollins' email from November 20, 2019. I wanted to respond to 
make sure you are clear on why we are requesting an in-person meeting. 

First, I realize that we had previously discussed you traveling to the Region IV office to discuss your 
concerns. However, in light of our discussion on November 7, 2019 and following the receipt of your 
recent emails, we have determined that it would be more efficient to travel to your location. 

Regarding your question about the transcript of this meeting, we would not provide a copy, but you 
may request it through the Freedom of Information Act (FOIA). Instructions on how to request 
documents using FOIA can be found on the NRC's website at https://www nrc,goy/readjng
rm/foja/foja-prjyacy blrol. 

I would also like to stress that the Region IV staff absolutely understands that you have a technical 
concern related to the CNS Turbine Building Siding blowout panels and if those components with 
perform their function as described in the USAA. We also understand that this is a concern that you 



have been bringing to the NRG since 201 1. However, significant elements of the licensee's analysis 
of the turbine building have changed since 2011 , including a completely new calculation of record. 
Because of this, we are seeking clarifying and specific information related to why you believe there 
are no "technically accurate, valid and appropriately conservative design calculations" to support the 
assertions in the CNS USAA. This would be the sole purpose of any meeting we would have. 

Can you please respond to this email either confirming or declining our invitation for a 
meeting at your tocatlon with dates to be determined? 

Thank You, 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRG, Region IV 

Olfice: 817-200-1182 

Jeremy groom@nrc gov 

From: Rollins, Jesse 
Sent: Thursday, November 21 , 2019 1 :23 PM 
To: Groom, Jeremy <Jeremy,Groom@nrc,gov> 
Subject: FW: Re: CNS TB Meeting in Jan 2020 

From~(b)(?)(C) I 
Sent: Thursday, November 21 , 2019 12:17 PM 
To: Rollins, Jesse <Jesse Romns@nrc gov> 
Subject: [External_Sender) Re: CNS TB Meeting in Jan 2020 

Jesse, 
I have taken your message and separated it out to add responses to each statement of interest. 

l(b)(?)(C) 

We discussed your concerns at an Allegation Review Board yesterday and we think it would be 
beneficial for us to fly out to your location lo meet with you. 



What is different between me traveling to Dallas verses you and four others traveling to meet me? 

We'd like to do this sometime after the holidays, possibly in January. 
I was really hoping we were going to discuss before the end of the year. 

We can meet in a hotel conference room somewhere in the vicinity of your residence. If you could 
give us a general location (city) that wouldl work well for you, we can begin making our travel 
arrangements. 

We can make it exciting and meet in a neutral place, like Las Vegas. 

We're still confirming the attendees but we think there will be approximately 5 NRG employees 
present. 

It would be myself, my supervisor, two engineers (one structural) who are familiar with the 
calculation and your concerns, and a special agent with the NRC's Office of Investigations (01). 
For those familiar with the calculation, will they be able to answer my questions about the 
calculations? 
The purpose of having the special agent present is so that we can record the interview and have it 
transcribed for our future reference while we're evaluating your concerns. 

Can I get a copy of the recording and transcript? 

To be clear, you are not being investigated by the NRG. 

We just wanted you to know ahead of time that the special agent will be there and, as part or the 
standard protocol for 01 interviews, you will likely be placed under oath. We feel that having the 
Interview recorded and transcribed Is the best way to get to the bottom of your concerns and have 
them accurately documented in your own words. 

There Is a long documented history of the NRG struggling to accurately characterize your concerns 
since 2011 . 
I don't understand your statement "NAG struggling to accurately characterize your concerns". What 
are you trying to "Characterize"? I have a technical concern the CNS Turbine Building Siding panel 
blowout and if the siding can adequately be blown away as described in the CNS USAA in support 
of a bounding Design Basis Accident analysis. 

In 201 1 did I ever mention anything about a safety concern with the CNS TB panel blow out 
pressure? In the years 2012 through 2019, have I ever expressed a similar concern? 

I want to make a clarification / correction. In my haste to review a statement prepared by Terri 
Spicher and reviewed by Fred Sock and myself, the opening statement says 
• ... the Alleger is claiming that there are no design calculations to support the assertions .. . " 
This is slightly misstated. There are calculations, which have been the subject of concern since 
2011. However they have been very questionable, nonconservative and inaccurate. 
I want to add 
" ... there are no technically accurate, valid and appropriately conservative design calculations to 
support. . ." 

We feel that a transcribed interview will prevent that from happening again. 

Would you be willing to participate in this interview? If so, are there any dates in January that don't 
work for you? Where would you like to meet? 

l(b)(7)(C) 

J On Wednesday, November 20, 2019, 11 :47:17 AM CST, Rollins, Jesse <jesse romns@nrc gov> 



wrote: 

l(b)(?)(C) 

We discussed your concerns at an Allegation Review Board yesterday and we think it would be 
beneficial for us to lly out to your location 10 meet with you. We'd like to do this sometime after 
the holidays, possibly in January. We can meet in a hotel conference room somewhere in the 
vicinity of your residence. If you could give us a general location (city) lhat would work well for 
you, we can begin making our travel arrangements. 

We're still confirming the attendees bul we think there will be approximately 5 NRC employees 
present. It would be myself, my supervisor, IWo engineers (one structural) who are familiar with 
the calculation and your concerns, and a special agent with the NRC's Office of Investigations 
(01). The purpose of having the special agent present is so that we can record the interview and 
have it transcribed for our future reference while we're evaluating your concerns. 

To be clear, you are not being investigated by the NRC. We just wanled you to know ahead of 
time that the special agent will be there and, as part of the standard protocol for 01 Interviews, you 
will likely be placed under oath. We feel that having the interview recorded and transcribed is the 
best way to get to the bottom of your concerns and have them accurately documented in your 
own words. There Is a long documented history of the NRC struggling to accurately characterize 
your concerns since 2011 . We feel thal a transcribed interview will prevent that from happening 
again. 

Would you be willing to participate in this interview? If so, are there any dates in January that 
don't work for you? Where would you like to meet? 

V/r 

.1·•'""""-, 
1),4,_. 
~ .. ;; 
Jesse M. Rollins 
Senior Allegation Coordinator 
RIV/ORN ACES 
817-200-1431 

From ~(b)(7)(C) ! 
Sent: Tuesday, November 19, 2019 10:10 AM 
To: Rollins, Jesse <Jesse RotHns@nrc gov> 
Subject: [External_Sender) Re: CNS TB Sag Rods 

Mr. Rollins, 

Please clarify what you are looking for in the form of an assertion. What are you requiring? 

Is there a requirement for a clear assertion in your policy and procedures? If so please provide a 
copy. 

In order to make an assertion based on fact I would like to get more information so we both have 
the same facts. As mentioned in the conference call with your supervisor, I do not have the 



complete calculation nor access to the licensee who prepared the calculation in ordel' to get the 
answers. 

2 + 2 = 5. I know you have a calc with all the sign offs, verification, and approvals, and you with 
NRC experts have reviewed it and considered it acceptable. I just do not see the detailed basis of 
how that was derived and how your office accepted it. 

On Monday, November 18, 2019, 1 :23:41 PM CST, Rollins. Jesse <jesse romns@nrc gov> 
wrote: 

l(b)(7)(C) 

I was out of the office last week. I'm just now getting caught up on your emails. 

It appears that most of the comments you've made regarding the calculation are questions and 
not specific statements of Inadequacy. For example, the last email you sent about the sag rods 
only asks about certain parameters used in the analysis and how changing those parameters 
affects the analysis. While we could make certain inferences based on your questions, in 
doing so, we may incorrectly Interpret your concerns. To avoid any confusion or 
misunderstanding, the NRC is asking for clear assertions describing what aspects of the 
analysis you believe are Inadequate and how these Inadequacies affects the conclusion of the 
calculation. 

It's important to note that the NRC has already reviewed this calculation anddetermined that it 
adequately established the range of failure of the panels at pressures below 0.5 psi. 
Therefore, in order to prompt further NRG action, you will need to explain how and why you 
believe the calculation is incorrect or Inadequate. Asking questions about some of the 
assumptions in the calculation rather than describing how they are inadequate is unlikely to 
prompt further NRC review. 

Also, to ensure our review of your concerns is as efficient as possible, we would appreciate a 
single email documenting your consolidated statements of inadequacy, with supporting details, 
and their impact on the conclusion or the calculation. 

V/r 



Jesse M. Rollins 

Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 

From:t b)(7)(C) I 
Sent: nday, I\Jovember 15, 2019 I 1: 12 AM 
To: Rollins, Jesse <Jesse Romns@nrc gov> 
Subject: (External_Sender) Re: CNS TB Sag Rods 

Mr. Rollins, 
I have not heard from you, and not sure if you are getting my questions. 
Please acknowledge. 

Or should I send them to OIG? 

l(b)(?)(C) 

On Friday, November 15, 2019, 10:18:07 AM CST ~(b)(?)(C) 
wrote: .... -------------

Mr. Rollins, 

CNS TB Sag Rods 

p. 24 fig 3-1 shows near and far welds, inner and outer bolt configuration along with the 
location of a sag rod. 

What size are the sag rods compared to the bolts holding the girt? 

Does the sag rod impede girt movement such as blowout, twisting or buckling? 

If so, how was this addressed in the calculation? 

If there were no sag rods, would it change the calculation results and conclusion? 



l(b)(?)(C) 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

l(b)(?)(C) 

l~\1ffr~f ljN Resource 

Groom Jeremv 
Response to Your Letter to the RIV Regional Administrator 
Wednesday, February 12, 2020 8:42:01 AM 

19065 BA Letter to Cl Ddf 
iwaaeoo1 ona 

Please see the attached letter from Mr. Scott Morris, Regional Administrator. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator, Allegation Coordination and Enforcement Staff 

US. Nuclear Regulatory Commission, Region IV 

1600 E. Lamar Blvd 

Arlington, TX 76011 

817-200-1431 



l(b)(/)(CJ 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST lAMAR BOULEVARD 
ARLINGTON, TEXAS 76011 -"511 

February 10, 2020 

SUBJECT: CONCERNS YOU RAISED TO THE NRC REGARDING THE COOPER NUCLEAR 
STATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear (b)(?)(C) 

I am responding to your letter, received by my office on January 17, 2020, where you expressed 
dis.satisfaction with the U.S. Nuclear Regulatory Commission (NRC) staff's review of your 
concerns involving the Cooper Nuclear Station. Let me begin by emphasizing that Region IV 
takes its safety responsibility, including the resolution of your concerns, very seriously. My staff 
has been working diligently to address the technical issues you have raised regarding the 
design basis for the Cooper Nuclear Station turbine building blowout panels. 

I acknowledge that our timeline for reviewing your concerns is longer than normal. However, 
our extended review time is not a reflection of a lack of prioritization, but Instead an indication of 
how extensive our plan Is to evaluate your concerns. The NRC is taking measures, which 
includes additional time, resources, and assistance from Agency subject matter experts, 
because the issues you have raised are complex and because we are applying lessons-learned 
from our past review of your concerns. I have been made aware of my staff's plan to evaluate 
the specific technical issues you have raised, and I am confident that the plan is extensive and 
appropriately prioritized. While the additional steps we are taking will require additional time, I 
believe these efforts are warranted and will result in a more thorough understanding and final 
resolution of your concerns. 

If you have any additional questions regarding this matter or our plans to resolve your concerns, 
please contact Mr. Jeremy Groom, Team Leader, Allegations Coordination and Enforcement 
Staff, at (817) 200-1182 or jeremy.groom@nrc.gov. 



RIV-20XX-A-0XXX 
LICENSEE RESPONSE TO AN ALLEGATION REQUEST FOR INFORMATION 

NRC STAFF REVIEW CHECKLIST 

The purpose of this checklist is to assist the staff in evaluating the adequacy of a licensee's 
response to an allegation Request for Information (RFI), independently verifying aspects of the 
information provided by the licensee, and to support the development of the proposed basis for 
additional staff actions if it is determined that the licensee's response is inadequate, inaccurate, 
or otherwise unacceptable. 

* IMPORTANT: Notify the responsible Branch Chief and the AC/SAC of any NEGATIVE 
result. This checklist is to be filed In the alle ation folder if It has a NEGATIVE result· 
otherwise discard. 

Note: The term "licensee" in the worksheet refers to any NRC licensee, certificate 
holder, license or certificate applicant, or vendor that may be the subject of an 
allegation concern. 

Affected Concern(s): _____ _ 

Review Performed By: _____________ Date: _____ _ 

A: Determining the Adequacy of the Licensee s Response to an Allegation RFI 

Note: "Yes" answers normally indicate that the licensee's response to an RFI is adequate, while "No" 
answers Indicate additional action may be necessary. 

Evaluator Independence 

Yes No_ Does the relationship between the individual(s) chosen by the licensee to 
evaluate the concern(s) and the concern(s) being evaluated allow for 
appropriate objectivity (e.g., third party or internal evaluator, but not in the 
same management chain as those involved in concern(s))? 

Note: Use best judgment for smaller organizations when clear management chain 
independence may not be possible. 

Comments: ____________________________ _ 

Evaluator Competence 

Yes_ No_ Based on the information provided, is the evaluator competent in related 
functional area? 

Comments: ____________________________ _ 

Page 1 of 4 



RIV-20XX-A-0XXX 
Depth and Scope of Evaluation 

Yes No Are all RFl-related concerns addressed? 

Yes No _ Is the evaluation rigor commensurate with the level of concern detail 

provided? For example, if appropriate, did evaluation include extent of 

condit ion review, rooUapparent cause assessment, or generic 

considerations? 

Yes No _ Are the conclusions provided by the licensee supported by the 

evaluation? 

Yes No _ Are all affected personnel/groups/departments considered in the 

Yes No N/A 

Yes No N/A 

Yes No N/A 

Yes No N/A 

evaluation? For example, if interviews were conducted, did the licensee 

describe the basis for the number and cross section of individuals 

interviewed and is basis adequate? Were the interview questions 

appropriate? 

If the NRC asked additional specific questions, are they answered 

satisfactorily? 

If the names of specific individuals were referenced in the RFI, did 

the licensee contact those individuals and/or appropriately 

consider their involvement in the allegation concern? 

If specific documentation was referenced in the RFI, did the 

licensee evaluate that documentation and/or appropriately 

consider it in the evaluation of the allegation concern? 

If the licensee reviewed a sample of related documentation and/or 

potentially affected structures, systems, and components, did the 

licensee describe the sample and provide the basis for 

determining that the sample size was appropriately 

representative? 

Comments: ____________________________ _ 
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RIV-20XX-A-0XXX 
Effectiveness of Corrective Actions 

Yes No N/A If applicable, were appropriate immediate corrective actions taken 

by the licensee? 

Yes No N/A If applicable, were operability and reportability determinations 

appropriate? 

Yes No N/A If applicable, were appropriate corrective actions proposed? 

Yes No N/A If applicable, were issues entered into the corrective action 

program? 

Yes No N/A If applicable, were the timelines for corrective action appropriate 

and timely? 

Comments: 

NRC Violations (substantiated concerns only) 

Yes No N/A If the substantiated concern represents a violation, did the 
licensee appropriately acknowledge and articulate the violation in 
response to the RFI? 

Comments: ____________________________ _ 

B: NRC Independent Review Effort 

NRC staff evaluating the licensee's RFI response should attempt to independently validate 
aspects of the information provided by the licensee. Indicate any of the following that apply: 

_ Additional questions submitted to the licensee. 

_ Performed or coordinated an independent inspection or technical review activity to verify 

a condition indicated in the response. 

_ Reviewed the results of recently conducted NRC inspections in the functional area 

related to the allegation concerns. 

_ Verified the existence and applicability of technical references noted in the response. 

_ Verified the existence and applicability of procedures referenced in the response. 

Ensured revision number referenced is appropriate. 
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RIV-20XX-A-0XXX 
B: NRC Independent Review Effort (Cont.) 

_ Verified the existence and content of corrective action program documentation 

referenced in the response. 

_ Checked calculations noted in the response. 

_ Requested additional information from the licensee during the FRI review 

Other. Describe: _______________________ _ 

Comments: ___________________________ _ 

C: CONCLUSION 

_ Adequate RFI Response _ Inadequate RFI Response 

Basis: _____________________________ _ 

Comments: ___________________________ _ 

Page 4 of 4 



From: 
To: 
Subject : 
Date: 
Attachments: 

All, 

R4ALLEGAT!ON Resource 
George Gerond: Groom. Jeremy: Reinert Dustin: Braisted Jonathan: Gaddy Vincent 
Cl Response to Acknowledgment Letter I RIV-2019-A-0065 (CNS TB Blowout Panels) 
Monday, December 23. 2019 9:16:33 AM 
imaoe001 ono 

Last week we sent the Cl the acknowledgement letter for 19065 (CNS TB Blowout Panels). 
I've at1ached our concern statements below and the Cls response. 

Most of the comments are easily resolved or understood but the Cl's comments on 
Concern 4 makes me think we need to revisit that one. Please review the Cl's comments 
and let's discuss whether any revisions to the concern statements are needed. The RFI 
cannot be sent until the concern statements are ready so it would be great if we could get 
this done quickly. 

Concern 1 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is 
non-conservative and may not be representative of the bolts used in the blowout panel 
construction. Specifically, the calculation improperly uses an average ultimate strength 
instead of maximum tested ultimate strength. Additionally, the average tensile strength is 
derived from testing of warehouse stock bolts which are likely from ditterent heat and lots of 
the bolts used in blowout panel construction. The average ultimate strength may not bound 
the ultimate strength of bolts used in construction. 

Add "than" in 5th line, "different heat and lots than of the bolts used .. " Add, there is a high 
likelihood the bolts used in the construction were high strength bolts, which would not be A307. 

Concern 2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes 
that the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail in a 
sequential manner rather than being loaded in a shared load condition. Assuming a shared 
load condition for these components would be more realistic and would significantly 
increase the amount of pressure required to ensure the bolts or the welds would fail. 

Last sentence "bolts and the welds would fail". 

Concern 3 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods 
installed between channel girts. These sag rods would restrain girt channel twisting and 
should be factored into the analysis. 

Concern 4 

Calculation NEDC 16-003 does not use the correct method for joint design, in accordance 
with AISC standards. The calculation uses a method that accounts for joint friction for as-



built girt joints that is not conservative and does not meet AISC requirements. 

Add "To credit friction a high strength bolt Is required Bolts made of A307 do not meet Lh1s 
requirement. The AISC only recognizes A307 bolting in Hbearing type" connections. "Bearing type" 
connections are only considered by AISC to load the bolts In simple shear. AISC does not recognize 
"t>olt bending" as a creditable loading condition 

Concern 5 

Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a 
High Energy Line Break (HELB) event. A previous analysis performed by a contractor at 
the site using GOTHIC modeling found that a blowout area of 30,000 sqft still resulted in 
pressure retention. 

"contractor at the site", remove at the site Contractor was not at the site Second line change 
beyond 0.5 to "above 0.5" 

Concern 6 

The assumed turbine building siding blowout area in NEDC 16·003 (5362 sqft) is based on 
column centerline which would be non-conservative because column flanges would 
protrude beyond column centerline and reduce the actual blowout area. This could 
Increase the pressure retention in the turbine building potentially beyond 0.5 psig. 

Concern 7 

There is no validation test to assure the analytical model (included in calculation NEDC 16· 
003) is representative and bounding. 

Concern 8 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces 
against the turbine building siding are distributed during a high energy line break. 
Specifically, the distributed force only assumes a single girt channel whereas the actual 
construction of the turbine building blowout panel includes multiple girt channels. 
Consequently, the resultant force may not be enough to ensure bolt or weld failures at 
pressures less than 0.5 psig. 

Last line Bolt AND weld failures. 

General Comments from the Cl: 

This Is very soft and does a good Job to cover up the main issue 

A simple hand calculation using a 24 ft wide and 66 ft high metal siding panel has an area of 1584 sf. 
With a O 45 psi pressure there will be a developed blowout force of 102643 lbs. With bolts assumed 
to have a 17 ksi rating, the force 1s enough to cause up to 6 bolts to fail in shear. 
However, the siding panel section Is held in place with 7 girts, each girt 2 bolts on each end, 



therefore resulting in 28 bolts. This would requ ire at least 476008 lbf alone. And still does not 

address the 28 welds and sag rods. 

The 102643 lbf is not nearly enough to assure siding panel blowout. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

l (b)(7)(C) 

l@jfcj 
RE: Re: Concerns with CNS TB Siding blowout cafc NEDC 16-003 
Thursday, December 19, 2019 8:54:58 AM 

19065 Acknow!edament Lener oot 
1maaeoo2 000 

Attached is our letter acknowledging your concerns. 

Please review the description of your concerns as documented in the enclosure to this 
letter. If we have missed any of your concerns or if the concern statements in the 
enclosure are not accurate or complete, please notify us as soon as possible so that we 
can assure that your concerns are adequately addressed. 

V/r 

Jesse M . Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 

fr,om: Groom, Jeremy 

Sent: Thursday, December 19, 2019 7:59 AM 
To:!{b)(7)(C) I 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: RE: Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

l(b)(7)(C) 

Our timeline for issuing an acknowledgment letter is within the next few days. Once you 
have reviewed and approved the concern statements in the acknowledgment letter, we will 
make a request for information from the licensee which will take approximately 60 days to 
process, followed by an independent review by the NRC staff, which could take several 
additional months. The NRC allegation program works to close technical concerns within 
150-360 days, although the complexity of your concerns may take longer to close if we 
determine that additional efforts to review the calculation are warranted. 

As an aside, our timeline is based on our use of a request for information from the 
licensee. Please let us know if you have any concerns with us requesting information from 
the licensee. It's important for us to understand any concerns you may have with the RFI 
process before we decide to use it. Please confirm that you do not object to the NBC 
requesting information from the licensee to help inform our independent review. 



Thanks. 

Jeremy 

Fr,om:Hb)(?)(C) 

Sent: Tuesday, December 17, 2019 4:59 PM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr. Groom, 

Thank you for the status update. 

Do you have a time line? 

l(b)(?)(C) 

On Tuesday, December 17, 2019, 4:33:28 PM CST, Groom, Jeremy <jeremy.groom@nrc.gov> wrote: 

(b)(7)(C) 

I wanted to provide you an updated status of the NRC's review of your concerns provided to us by 
email on December 4, 2019. 

Earlier today (December 17, 2019), the NRG staff presented the information from your email to an 
allegation review board which approved a plan to evaluate your concerns. We are drafting a letter that 
will 1) acknowledge receipt of your email and 2) provide our understanding of your concerns. Once 
you receive this letter, it Is critically Important that you review the concern statements contained within 
It to ensure that they are complete and accurate. Review of the NRC's acknowledgment letter 
represents an early opportunity to ensure that we understand and have not missed or misinterpreted 
your concerns. If you feel that any of the concern statements in our acknowledgment letter are 
inaccurate or incomplete, or if you feel that you have articulated a concern that was completely omitted 
from the letter, I request that you contact me as soon as possible so that we may make the appropriate 
corrections. 

I also wanted to Inform you that to support our evaluation, we plan to request information from the 
licensee. This request for Information will assist the NRG In evaluating your concerns in a timely 
manner because it will offer unique insights and will enable the NRG to more quickly gather the data 
necessary for our Independent review. Do you have any concerns with us using this process to 
evaluate your concerns? 

Please let me know if you have any questions. 



Sincerely, 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 

Cell: l(b)(?)(C) 

Jeremy,groom@nrc gov 

From~(b)(?)(C) l 
Sent: Monday, December 16, 2019 8:10 AM 
To: Rollins, Jesse <Jesse Romns@nrc.gov>; Groom, Jeremy <Jeremy Groom@nrc gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr. Groom, 

I sent a response to address most of your questions a couple days ago. 
To better understand the questions and how to address them I would like to know who's questions are 
these? Are they yours, or are you passing them on from someone else? 

On Friday, December 13, 2019, 7:45:50 AM CST, Groom, Jeremy <jeremy groom@nrc gov> wrote: 

(b)(?)(C) 

I was reviewing you December 4, 2019, email, in preparation for next week and a have some 
questions regarding one of your concerns. In your email, you state: 

"I have a concern that the method the calculation accounts for joint friction does not meet AISC 
required joint design, and therefore is not conservative or bounding to meet code requirements." 

We will need some additional clarity on this concern statement to support our review. Some 
questions we have Include the following: 
• What joint(s) are you concerned with? 
• How does friction Impact the ability of the panels to blowout? 
• How Is friction accounted for in the current calculation and why is that Inappropriate or non
conservative? 



• What code or standard do you believe the licensee needs to meet regarding joint design? 
What does this code require as an assumption for joint friction? 

If you would prefer to discuss directly with me, please feel free to call my office (817)200-1182. 

Thanks. 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 

r::~~~~~;~~mt@nrc.1goy 

•···•Original Message---· 
From: Groom, Jeremy 
Sent: Friday, December 13, 2019 7:44 AM 
To:!(b)(7)(C) !Rollins. Jesse <Jesse Rollios@nrc gov> 
Subject: RE: Concerns with CNS TB Siding blowout calc NEDC 16-003 

•··•-Original Message- -
From:!(b}(7}(C) I 
Sent: Wednesday, December 4, 2019 1 :16 PM 
To: Rollins, Jesse <Jesse.Rollios@nrc.gov>; Groom, Jeremy <Jeremy.Groom@orc.gov> 
Subject: [External Sender] Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr Rollins and Groom 

I have concerns with the latest CNS calculation NEDC 16-003 provided by your office via FOIA In 
regard to if It Is conservatively bounding and appropriately represents the as built configuration of 
the plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not 
conservative and may not bound all bolting installed or any replacement bolting that maybe Installed 
In the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is 
doubtful the tested bolts are from the same heats and lots. It is doubtful all the bolts actually 
installed are from the same heat or lot and have the same tensile as the average stated. It is not 
demonstrated how the simple mean can fully bound all other bolts and provide a dependable 
conservative result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt 
configuration along with the location of a s.ag rod. The calculation uses non conservative failure 
mechanism of one bolt falling at a time and has a separate alternate failure mechanism of one weld 
joint failing at a time, as a sequential series of failure events. I have a concern that this Is not 
conservative and realistic. 

4. I have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3· 1 
but the calculation does not conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will 
each fail In a serial sequential manner and will not be loaded In a shared load condition. If any of 



the 4 items do not fail in a single serial manner, and there is a shared load between 2 or more, that 
the result would be magnified by a factor of 2 or 3. I do not consider this realistic or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not meet AISC 
required joint design, and therefore is not conservative or bounding to meet code requirements. 

7.1 have a concern that the total blowout area taking into account north and south end blown out 
sections is calculated to be 5362 sqft may not be adequate blowout area. It has not been shown 
that the 5362 sqft blowout area Is adequate to prevent pressure buildup. The calculation does not 
show the peak pressures at the potentially affected HELB doors. 
The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a TB 
siding blowout area of at least 30,000 sqft and there was still a pressure build up. 

8. I have a concern that if the blowout area is based on column centerline, which would be not 
conservative, because column flange would protrude into the blowout area which would reduce 
actual blowout area. 

9. lack of validation testing 
I have a concern that there Is no validation test to assure the analytical model Is representative and 
bounding. In 1973 the TB siding panels were blowing off due to high winds. The utility and 
construction contractor contacted the siding manufacturer and they developed a better fastener 
configuration as demonstrated by testing. 

10. I have a concern why a complicated FEA comes up with results far different and less 
conservative from a simple hand calculation. 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and 
weld Joints. 
0.45 psi x 144 in sq/ sf = 64.8 lbs / sf 

As stated In the calculation, the blow out area is 2951 sf n d-1; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft 
sections, one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psi, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there 
is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one 
quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in 
the calculation, it would take half of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, 
weld joints and the fasteners at the top and bottom ends of the siding panels. 



12. I have a concern why the TB siding blowout pressure analysis has taken multiple calculations 
and FEA over 8 years and the results are still highly questionable. 
But the Reactor Building blow out Panel was analyzed by hand calculation with the resulting design 
having an unquestionably extremely high level of confidence. 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011-"511 

December 19, 2019 

SUBJECT: CONCERNS YOU RAISED TO THE NRC REGARDING THE COOPER NUCLEAR 
STATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear (b)(?)(C) 

This letter refers to your telephone conversation with U.S. Nuclear Regulatory Commission 
(NRC) staff member Mr. Jeremy Groom on November 27, 2019, during which you expressed 
specific concerns related to the structural evaluation of the Turbine Building blowout panels at 
the Cooper Nuclear Station. 

The enclosure to this letter documents your concerns as we understand them. We have 
initiated actions to evaluate your concerns and will inform you of our findings. The NRC 
normally conducts an evaluation of a technical concern within 6 months, although complex 
issues may take longer. 

It ls very Important that you review the description of your concerns as documented In 
the enclosure to this letter in order to determine whether the statements accurately 
reflect your concerns. If we have missed any of your concerns or if the concern statements in 
the enclosure are not accurate or complete, please contact me at 817-200-1182 or 
r4allegation@nrc.gov as soon as possible so that we can assure that your concerns are 
adequately addressed. 

In an email on December 18 and 19, 2019, we Informed you that as part of our response to your 
concerns, we intend to request the Nebraska Public Power District to perform an evaluation and 
provide a written response to the NRC. Your name and any other identifying information will be 
excluded from the information that is provided to the Nebraska Public Power District in the 
request for information. We will request that Nebraska Public Power District's evaluation be 
thorough, objective, and that the evaluator be independent of Nebraska Public Power District's 
management responsible for oversight of the functional area related to your concerns. We will 
evaluate Nebraska Public Power District's response and consider it in developing our 
conclusions regarding your concerns. We will inform you once we have evaluated the response 
and taken any additional actions, if necessary, to address your concerns. 

In evaluating your technical concerns, the NRC intends to take all reasonable efforts not to 
disclose your Identity to any organization, Individual outside the NRC, or the public. It is 
important to note, particularly if you have raised this issue internally, that individuals can and 
sometimes do surmise the identity of a person who provides information to the NRC because of 



2 RIV-2019-A-0065 

the nature of the information or other factors beyond our control. In such cases, our policy is to 
neither confirm nor deny the Individual's assumption. 

The NRC's brochure entitled, "Reporting Safety Concerns to the NRC," describes the NRC's 
process for reviewing nuclear safety concerns, and can be found on our public website 
(https://www.nrc.gov/readinq-rm/doc-colleclions/nuregs/brochures/br0240D. This brochure 
includes an important discussion of the identity protection provided by the NRC regarding these 
matters, as well as those circumstances that limit the NRC's ability to protect a concerned 
individual's Identity. Please read that section of the brochure. 

In the allegation program, our normal practice is to correspond via certified mail with return 
receipt requested. This helps protect your identity from inadvertent disclosure and also helps 
ensure that our correspondence is delivered directly to the intended party. However, we 
acknowledge that you have expressed a desire to communicate via email and we will continue 
to do so. Please note that we cannot guarantee the security or delivery of correspondence that 
Is sent via the Internet. There is a possibility that the message could be intercepted and read 
while it is in transmission. 

If a request is filed under the Freedom of Information Act related to your area of concern, the 
information provided will, to the extent consistent with that act, be purged of names and other 
potential identifiers. Further, you should be aware you are not considered a confidential source 
unless confidentiality has been formally granted in writing. 

Thank you for notifying us of your concerns. We will advise you when we have completed our 
review. If you should have any additional questions, or if the NRC can be of further assistance, 
please contact me at 817-200-1182 or Jeremy.Groom@nrc.gov. You may also provide 
information to me in writing at the address listed in the letterhead. 

Enclosure: Statement of Concerns 

Sincerely, 

. Groom, Team Leader 
Allega · Coordination and Enforcement Staff 
Office of the Regional Administrator 



Concern 1 

STATEMENT OF CONCERNS 
ALLEGATION RIV-2019-A-0065 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel construction. 
Specifically, the calculation improperly uses an average ultimate strength instead of maximum 
tested ultimate strength. Additionally, the average tensile strength is derived from testing of 
warehouse stock bolts which are likely from different heat and lots of the bolts used in blowout 
panel construction. The average ultimate strength may not bound the ultimate strength of bolts 
used In construction. 

Concern 2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that 
the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail in a sequential 
manner rather than being loaded in a shared load condition. Assuming a shared load condition 
for these components would be more realistic and would significantly increase the amount of 
pressure required to ensure the bolts or the welds would fail. 

Concern 3 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods Installed 
between channel girts. These sag rods would restrain girt channel twisting and should be 
factored Into the analysis. 

Concern 4 

Calculation NEDC 16-003 does not use the correct method for joint design, in accordance with 
AISC standards. The calculation uses a method that accounts for joint friction for as-built girt 
joints that is not conservative and does not meet AISC requirements. 

Concern 5 

Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is adequate to 
prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (HELB) event. A previous analysis performed by a contractor at the site using GOTHIC 
modeling found that a blowout area of 30,000 sqft still resulted in pressure retention. 

Concern 6 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 sqft) is based on 
column centerline which would be non-conservative because column flanges would protrude 
beyond column centerline and reduce the actual blowout area. This could increase the 
pressure retention in the turbine building potentially beyond 0.5 psig. 

RIV-2019-A-0065 Enclosure 



Concern 7 

There is no validation test to assure the analytical model (included in calculation NEDC 16-003) 
is representative and bounding. 

Concern 8 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces 
against the turbine building siding are distributed during a high energy line break. Specifically, 
the distributed force only assumes a single girt channel whereas the actual construction of the 
turbine building blowout panel includes multiple girt channels. Consequently, the resultant force 
may not be enough to ensure bolt or weld failures at pressures less than 0.5 psig. 

RIV-2019-A-0065 2 



From: 
To: 
Subject: 
Date: 

Groom Jecemy 
!lb)U}(C) iR4ALLEGATION Resoorce 
RE: Re: CLOSURE LETTER RlV-2019-A-()065 
Thursday, September 24, 2020 4:21 :35 PM 

If you identify concerns that you do not think that Region IV is adequately addressing, I will 
ensure that we make every effort to resolve potential differences of opinions including 
keeping the Region IV office executive team informed of your concerns. If at any time you 
are dissatisfied with our response, you are always free to raise those concerns to the Office 
of the Inspector General. 

Please let me know if you have any additional questions. 

Jeremy 

Fr,om: !(b)(?)(C) 

Sent: Thursday, September 24, 2020 1:51 PM 

To: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov>; Groom, Jeremy 
<Jeremy.Groom@nrc.gov> 

Subject: [External_Sender] Re: CLOSURE LETTER RIV-2019-A-0065 

ok, sounds good for now. 
But, if that does not work out. what other options do I have? 

Orn Thursday, September 24, 2020, 1 :38:52 PM CDT, Groom, Jeremy <jeremy groom@nrc gov> wrote: 

Staff from both Region IV and the NRC's Office of Research performed an extensive review of the 
concerns you brought to the NRC. 

If you have questions or develop a concern with what we provided, please contact me directly with a copy 
to R4ALLEGATION,Resource@nrc gov. 

Thank you. 

Jeremy 



From: !(b)(7)(C) 

Sent: Thursday, September 24, 2020 12:13 PM 
To: R4ALLEGATION Resource <R4ALLEGAIION Resource@nrc goy>; Groom, Jeremy 
<Jeremy.Groom@nrc.gov> 
Subject: (External_Sender] Re: CLOSURE LETTER RIV-2019-A-0065 

Mr. Groom, 

Still reviewing and trying to understand what was being stated. 

Is it safe to say your staff In RIV and NRR performed an extensive review of thee technical basis? 

What are my options if I have a safety concern? 

l(b)(7)(C) 

Orn Thursday, September 17, 2020, 1:46:06 PM CDT, Groom, Jeremy <jeremy groom@nrc goy> wrote: 

l(b)(7)(C) 

Yes, please contact me directly if you have questions or need clarification. 

Thank you. 

Jeremy 

From:!(b)(7)(C) i 
Sent: I hursday, September 1 7, 2020 1 :41 ~ 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc goy>; Groom, Jeremy 
<Jeremy,Groom@nrc.gov> 



Subject: [External_Sender) Re: CLOSURE LETTER RIV-2019-A-0065 

Mr. Groom 

This Is to acknowledge I got your message and attachment. 

Thank you 

In case I have any questions and request further clarification, how should I bring it up? Back to you? 

Thanks again 

l(b)(7)(C) 

Orn Thursday, September 17, 2020, 9:48:25 AM CDT, Groom. Jeremy <1eremy groom@nrc gov> wrote: 

l(b)(7)(C) 

As we discussed last week, please see the attached NRC response to your concerns involving the 
Cooper Nuclear Station. 

Please confirm receipt of this email and Its attachment so we have assurance that you received our 
response. 

Sincerely, 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 

Cell: l(b)(7)(C) 



Jeremy,groom@nrc gov 

"Together, we work to.foster a culture of high 

trust that maximizes professional growth 

and inspires Leadership at all levels. " 

From:!(b)(?)(C) I 
Sent: Thursday, September 10, 2020 8:48 AM 
To: R4ALLEGATION Resource <R4ALLEGAJION Resource@nrc gov>; Groom, Jeremy 
<Jeremy Groom@nrc gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 

I think It is September and I have not been hit by a beer truck yet, even though they keep driving by. 

What is the latest status on our little project? 

"I have a concern" 

l(b)(?)(C) 

On Monday, August 3, 2020, 3:52:22 PM CDT, Groom, Jeremy <jeremy,groom@nrc goy> wrote: 

Thank you for reaching out for an updated status. 



Our technical review of your concerns is progressing and is on track for completion later this month. 
However, we added some additional time for two separate NRC groups to review the licensee's 
conclusions. 

We plan to provide you substantially more information than we have in the past. The extra amount of 
documentation coupled with the few extra weeks of review time will likely push issuance of our final 
closure letter into September. 

Please let me know if you have any questions. 

Jeremy 

From:~b)(7)(C) 
Sent: hursday, July 30, 2020 11 :21 AM 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc gov>; Groom, Jeremy 
<Jeremy Groom@nrc gov> 
Subject: [External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom. 

Whal Is the status of our favorite project? 

Is it still on track for late August? 

On Wednesday, June 17, 2020, 11 :25:15 AM CDT, Groom. Jeremy <jeremy groom@nrc gov> wrote: 

l (b)(7)(C) 

If you file a FOIA, It will be filled at the time of receipt based on the current status of whatever documents 
you are requesting. Because of this, you may want to wait untll the NRC make a decision on your 



concerns (planned for late August 2020) so that you will ensure that nothing will be excluded based on it 
being pre-decisional. 

Regarding your second item, I understand your past experience with the NRC on this issue. As with any 
NRC decision , you will always have the opportunity to review and challenge our conclusions, either 
directly to us or to the OIG. 

Please let me know if you have any questions or concerns. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 

Cell : l(b)(?)(C) 

Jeremy,aroom@nrc,gov 



From: 
To: 
Subject : 
Date: 

l(b)(7)(C) I 
Romos Jesse: Groom Jeremy 
(External_Sender] Re: Concerns wrth CNS TB Sid,ng blowout calc NEDC 16-003 
Thursday, December 05, 2019 2:32:30 PM 

Acknowledgemenl, aye. thx 

On Thursday, December 5, 2019, 1 :33:05 PM CST, Groom, Jeremy <jeremy.groom@nrc.gov> wrote: 

We are in receipt of your email, thank you so much for taking the time to fully characterize your 
concerns. My staff will be reviewing the email over the next few days and after that, we will present 
your concerns to an allegation review board to determine our next actions. We will Issue a formal 
acknowledgment letter in the coming weeks to ensure that we have fully captured your concerns. If 
you have any questions between now and our next formal communication, please feel free to call me. 

Thank you. 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Ollie · 2 
Cell: (b)(?)(C) 

-----Original Message-----
From:W)(?)(C) L 
Sent:ednesday, December 4, 2019 1:16 P 
To: Rollins, Jesse <Jesse.Ramns@nrc.gov>; Groom, Jeremy <Jeremy,Groom@nrc gov> 
Subject: [External_Sender] Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr Rollins and Groom 

I have concerns with the latest CNS calculation NEDC 16-003 provided by your office via FOIA in 
regard to if it is conservatively bounding and appropriately represents the as built configuration of the 
plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not 
conservative and may not bound all bolting installed or any replacement bolting that maybe installed in 
the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is doubtful 
the tested bolts are from the same heats and lots. It is doubtful all the bolts actually installed are from 
the same heat or lot and have the same tensile as the average stated. It is not demonstrated how the 
simple mean can fully bound all other bolts and provide a dependable conservative result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt 
configuration along with the location of a sag rod. The calculation uses non conservative failure 
mechanism of one bolt falling at a time and has a separate alternate failure mechanism of one weld 
joint failing at a time, as a sequential series of failure events. I have a concern that this is not 
conservative and realistic. 

4. I have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but 



the calculation does not conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will 
each fail In a serial sequential manner and will not be loaded in a shared load condition. If any of the 4 
items do not fail in a single serial manner, and there is a shared load between 2 or more, that the result 
would be magnified by a factor of 2 or 3. I do not consider this realistic or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not meet AISC 
required joint design, and therefore is not conservative or bounding to meet code requirements. 

7.1 have a concern that the total blowout area taking Into account north and south end blown out 
sections is calculated to be 5362 sqft may not be adequate blowout area. It has not been shown that 
the 5362 sqtt blowout area Is adequate to prevent pressure buildup. The calculation does not show the 
peak pressures at the potentially affected HELB doors. 
The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a TB siding 
blowout area of at least 30,000 sqft and there was still a pressure build up. 

8. I have a concern that If the blowout area is based on column centerline, which would be not 
conservative, because column flange would protrude into the blowout area which would reduce actual 
blowout area. 

9. lack of validation testing 
I have a concern that there is no validation test to assure the analytical model is representative and 
bounding. In 1973 the TB siding panels were blowing off due to high winds. The utility and 
construction contractor contacted the siding manufacturer and they developed a better fastener 
configuration as demonstrated by testing. 

10. I have a concern why a complicated FEA comes up with results far different and less conservative 
from a simple hand calculation. 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to rail bolts and 
weld joints. 
0.45 psi x 144 In sq/ sf = 64.8 lbs / sf 

As stated in the calculation, the blow out area is 2951 sf n d-1; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, 
one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psi, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is 
only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter 
of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the 



calculation, it would take half of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld 
joints and the fasteners at the top and bottom ends of the siding panels. 

12. I have a concern why the TB siding blowout pressure analysis has taken multiple calculations and 
FEA over 8 years and the results are still highly questionable. 
But the Reactor Building blow out Panel was analyzed by hand calculation with the resulting design 
having an unquestionably extremely high level of confidence. 



From: 
To: 
Subject : 
Date: 

At.techments: 

Fr,om~(b)(?)(C) 

Rollins Jesse 
R4ALLEGAJION Resource 
FW: Re: Concerns with CNS TB Siding blowout calc NEOC 16-003 
Monday, December 16, 2019 8:36:59 AM 
TID-702◄ 1~3 column web connectloos odf 

Sent: Friday, December 13, 2019 1:13 PM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov>; Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

I t hink I have sent this before also 

On Friday, December 13, 2019, 12:45:22 PM CST, .... l(b_)Cl_X_C_) ________ __,!wrote: 

This message was sent back on 11-14 discussing the friction 

From:l(b)(?)(C) 

To: Jesse Rollins <jesse rollios@nrc goy> 

Sent: Thursday, November 14, 2019, 7:24:18 PM CST 

Subject: CNS TB BOP Friction 

CNS TB BOP friction 

p.14 para 9 states "Friction between steel surfaces is credited to transfer load between the angle 

and the channel and between the angle and column flanges following weld failure ..... A value of 

0.25 is utilized herein. " 

Has this been measured to assure this 1s an appropriate value? 

Would the calculation results and conclusions be adversely affected if friction is not credited? 

A standard AISC friction connection with two bolts will not create conditions where the bolts are 

loaded by bending of the bolt shank between the bolt head and the nut. At 'overload conditions', 

the joint will first overcome the friction that was created by the bolt pre-load clamping force, the 

joint will then rotate until the bolt-to-hole gaps are closed, and then the rotation wi ll create a 

force couple that loads SHEAR in the bolt pair. They will likely not both fail at the same time (at 



least not in a positively assured manner), which then releases the rotation, and the force couple 
goes away. At this point, the girt no longer applies moment at the connection, but the connection 

is not completely failed. The configuration of the support angles relative to the girts and t he main 

vertical columns is such that a single intact bolt in the connection will still restrain the girt from 
blowing off. 

Per AISC, bolted joints are either Friction Type, or Bearing Type. To be a friction joint, there has to 
be a very large installation torque applied to create (and MAINTAIN) the required clamping force 

to credit the friction. These clamping forces are usually only possible when ASTM A325 or A490 

bolts are used. 

It appears the calculation states that the actually installed bolts are A307 that were installed 'snug 

tight'. THEREFORE, these connections are Defined by AISC as Bearing Type. A bearing type 

connection transfers shear into the bolting by the bolt BEARING on the sides of the bolt holes - a 
'bending moment' is not created, because the joined parts are allowed to treely rotate until the 

bolts bear against the holes. 

Is this FEM trying to violate the basic rules of bolted connection design recognized by AISC7 

How tight are the bolts, what Is the torque range as installed? 

Would this torque range meet the AISC requirements to credit a friction joint? 

On Friday, December 13, 2019, 9:08:10 AM CST, ... l(b_)(l_)(_c_) ________ ___,l wrote: 

Mr. Groom, 

I will dig up the info sometime today. I am quite sure I addressed this topic in prior emails. 

But I think the big picture problem is comment #10. If you cant get thru #10 then bolt t esting, 

friction and gap are minor. Concern 1110 Is a big picture fundamental. 

I remember during the 1990s on MOV problems and GL89-10. One guy was pushing Limitorque 

bearing friction. But that was only 1%. The fundamentals were valve disc to guide friction/ 

wear which was doubling the required force, and motor voltage degradation which was 
reducing actuator torque in half. 

2+2 = 5 

l(b)(?)(C) 

On Friday, December 13, 2019, 7:45:50 AM CST, Groom, Jeremy <jeremy groom@nrc gov> 
wrote: 



l(b)(?)(C) 

I was reviewing you December 4, 2019, email, in preparation for next week and a have some 

questions regarding one of your concerns. In your email, you state: 

"I have a concern that the method the calculation accounts for joint friction does not meet 

AISC required joint design, and therefore is not conservative or bounding to meet code 

requirements." 

We will need some add1t1onal clarity on this concern statement to support our review. Some 

questions we have include the following: 

• What joint(s) are you concerned with? 

• How does friction impact the ability of the panels to blowout? 

• How is friction accounted for in the current calculation and why is that inappropriate or 
non-conservative? 

• What code or standard do you believe the licensee needs to meet regarding joint design? 

• What does this code require as an assumption for joint friction? 

If you would prefer to discuss directly with me, please feel free to call my office (817)200-

1182. 

Thanks. 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 
Cell: j(b)(?)(C) I 
Jeremv.eroom@nrc gov 

-----Original Message----

From: Groom, Jeremy 

Sent: Friday, December 13, 2019 7:44 AM 

To1(b)(7)(C) I Rollins, Jesse <Jesse Rollios@nrc gov> 
Subject: RE: Concerns with CNS TB Siding blowout calc NEDC 16-003 

-----Original Message----

From :iib)l7)CCl 

Sent: Wednesday, December 4, 2019 1:16 PM 

To: Rollins, Jesse <Jesse Rollios@nrc eov>; Groom, Jeremy <Jeremy Groom@nrqov> 
Subject: [External_Sender] Concerns with CNS TB Siding blowout calc NEDC 16-003 



Mr Rollins and Groom 

I have concerns with the latest CNS calculation NEDC 16-003 provided by your office via FOIA 

in regard to if it is conservatively bounding and appropriately represents the as built 

configuration of the plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not 

conservative and may not bound all bolting installed or any replacement bolting that maybe 

installed in the future. 

2. The ca lculat ion takes the simple average five or six Fu of bolts from warehouse stock. It is 

doubtful the tested bolts are from the same heats and lots. It is doubtful al l the bolts actually 

installed are from the same heat or lot and have the same tensile as the average stated. It is 

not demonstrated how the simple mean can fully bound all other bolts and provide a 

dependable conservat ive result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer 

bolt configuration along with the location of a sag rod. The calculation uses non conservative 

failure mechanism of one bolt failing at a time and has a separate alternate failure 

mechanism of one weld joint failing at a time, as a sequential series of fai lure events. I have 

a concern that this is not conservative and realistic. 

4. I have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 

3-1 but the calculation does not conservatively account for sag rod restraining girt 

movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag 

rod w ill each fai l in a serial sequential manner and will not be loaded in a shared load 

condit ion. If any of the 4 items do nolt fail in a single serial manner, and there is a shared 

load between 2 or more, that the result would be magnified by a factor of 2 or 3. I do not 

consider this realistic or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not meet 

AISC required joint design, and therefore is not conservative or bounding to meet code 

requirements. 

7.1 have a concern that the total blowout area taking into account north and south end blown 

out sections is calculated to be 5362 sqft may not be adequate blowout area. It has not been 

shown that the 5362 sqft blowout area is adequate to prevent pressure buildup. The 

calculation does not show the peak pressures at the potentially affected HELB doors. 

The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a TB 

siding blowout area of at least 30,000 sqft and there was still a pressure build up. 

8. I have a concern that if the blowout area is based on column centerline, which would be 



not conservative, because column flange would protrude into the blowout area which would 

reduce actual blowout area. 

9. lack of validation testing 

I have a concern that there is no validation test to assure the analytical model is 

representative and bounding. In 1973 the TB siding panels were blowing off due to high 

winds. The utility and construction contractor contacted the siding manufacturer and they 

developed a better fastener configuration as demonstrated by testing. 

10. I have a concern why a complicated FEA comes up with results far different and less 

conservative from a simple hand calculation. 

11. Force against siding 

I have a concern 1f the 0.45 psi calculated 1s adequate to develop the force needed to fail 

bolts and weld joints. 

0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south 

d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft 

sections, one is between columns F and E, and the other columns E to D. 

For the north end, bet ween Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if 

there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only 

one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as 

assumed in the calculation, it would take half of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag 

rods, weld joints and the fasteners at the top and bottom ends of the siding panels. 

12. I have a concern why the TB siding blowout pressure analysis has taken multiple 



calculations and FEA over 8 years and the results are still highly questionable. 

But the Reactor Building blow out Panel was analyzed by hand calculation with the resulting 

design having an unquestionably extremely high level of confidence. 

l(b)(?)(C) 



4.10 SPECIFIC DESIGN DETAlLS IMPORTANT TO EARTHQUAKE RESISTANCE 

4.10 SPECIFIC DESIGN DETAILS IMPORTANT TO EARTHQUAKE RESISTANCE 

A. Structural-steel Details 

130 

Consideration must be given to the possi'olllty of stress reversal under seismic 
conditions. Beam flanges, which are normally m tension, may require lateral bracing 
because of the compression. 

Use of nonrigid connections of steel beams, such as the ordinary web cUp angle or 
the top and seat angle types (parts a or b of· Fig. 4.1), should be avoided where definite 
seismic moments must be provided for. Rigid types of coMections should be used; some 
examples a.re the split-beam type (part c of Flg. 4.1) or its welded equivalent; riveted, 
bolted, or welded brackets; and knee braces. 

Certain deUclencies in the seismic behavior of rod-braced tower type structures 
have been noticed. u 4 These include stretching of rods and anchor bolts, and torn gusset 
plates. Joint failur e due to shearing of cotter keys, which aUows the clevis pins to drop 
out, has also been observed. 

For bracing rod8, forged clevises are preferable to those of the bent plate type. As 
ordinarily designe<i, the bent-plate clevis tends to fail through the bolt hole without de-
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Fl(. 4.1 - Flexible and rigid moment connectlon8. 

veloping the strength of the rod. Fabricat ion error through the use of undersized dies In 
threading of rods ha.s been !mown to cause failur e from s tripping of threads. ,.is Upset 
rods have more energy-dissipation capacity through inelastic stretch. than do standard 
rods, and they are to be preferred in certain structure11, such as tank towers, where over
str ess under seismic forces ls lllcely. 

Antiseismic detai~ that perrnit temperature movement are often required in pressure
vessel installations and similar applications. Of the several ways of accomplishing th.is, 
two are shown 1n Flgs. 4.2 and 4.3. 

A br:u:ing scheme for a suspended cylindrical vessel is indicated schematically in 
Fig. 4.2. Thermal movement In th.e x direction is permitted at end 8; se1sml.c motion in 
U1is direction 1a prevented by bracing member AE . Members AC and BO prevent seismic 
motion l..n direction y; member BD being pivoted to accommodate the thermal movement 
at B. 

The system shown in Fig. 4.3 for seismic support of a vertical cylindncal vessel pro 
vides (or radial and vertical thermal movement by means of the large expansion gap. 
Translation of the vessel In a hori.Zontal plane 1s limited by the small cleara.nce gap pro
vided between the contact surfaces of the lugs on the vessel walls and those on the sup -
porting structure. 

CHAPTER 4 



From: 
To: 
Cc: 
Subject: 
Date: 

Mr. Groom, 

lrbVZVQ\ 
Groom Jeremv 
R4ALLEGAJION Re,ourx;o 
[Extemal_Sender] Re: Concerns wrth CNS TB Siding blowout calc NEDC 16-003 #2 mis mformation 
Monday, December 30, 2019 11 :17:54 AM 

I did a closer look and found your inspection report of Nov 2016. 

Some of the statements made are: 

NEDC 13-028 had "a number of nonconservative assumption. " and" did not appear to 
accurately reflect the interior structure." 

1111 regard to NEDC 16-003 it was stated "staff had several qualifying comments" and " 
calculation adequately established range of failures of the connecting welds .. " 

A111d" without fa ilure of the attachment bolts" 

A111d "Therefore, based on the staffs independent fin ite element analysis of the ... staff 
confirmed that...adequately established ... " 

It is highly questionable that the revised calculation fuJly address the adequately reflect the 
interior structure based on my comments. 

1111 review of the staff comments and what was addressed in the calc, it is hard to understand 
how the staffs comments were adequately addressed. 

Failure of welds without failure of the bolts is highly questionable. Has staff provided the 
documented basis for this? 

Staffs independent PEA? We already know this is not true based on your response to my 
POIA request. How does your office address this? Would this fall under a 50.5 or 50.9 if the 
licensee made that statement? 

1 stil I don't know what material was provided for the staff and inspectors to make these 
statements. 

!(b)(7)(C) 

On Sunday, December 29, 2019, 8:11 :04 PM csr,l ... (b_)(7_)(_c_) ________ _,!wrote: 

Mr. Groom, 

(Previous email string deleted for brevity) 

I did a little review of the Enforcement Manual, subtle hint, the sections 1.1 and 1.5 are in the second 
half. 



As far as material mis-information. I am not sure I have all the details of the material provided by the 
licensee and specifics of the basis for your office accepting the calculation. I do see your ottlce made 
comments and inquiries about specific details. and I sent a comment complimenting your honest 
technical comments. But not sure what you were provided to satisfy your concerns. On my side I do not 
think they were fully addressed and question why it was considered acceptable. Can you provide your 
office's letter accepting the calc and your basis? 

l(b)(?)(C) ~everal Condition Reports about concerns with various elements of 1heir 
calculation, such as use of actual configuration and yield verses ultimate. There was also 
a CR regarding a DPO (Difference of Professional Opinion) where the license went to a separate 
contractor (DP Engineering) and they came up with a 1.0 to 1.5 psi. In this case it was not fully 
technically address, but deliberately dismiss and dispositioned as addressed. 

I highly recommend you take a closer look at those CRs, their Corrective Actions, and how each action 
was closed. It might lend an Insight into my comment of sweeping it under the rug. 

l(b)(?)(C) 

On Friday, December 27. 2019, 12:44:43 PM CST,l ... (b_){?_)(_C_l ________ _.lwrote: 

Mr. Groom, 
Thank for the link, I will study it later on. 

I am not inclined or have all the information you are requesting. It should be part of your investigation 
as part of wearing the regulator hat. 

But the very tip or the iceberg with my simple hand calc should lend you a direction to look. 
Does my simple hand calculation raise any question on your part? Is there any hint of creditability and 
raise a concern with all that has transpired over 10 years? 

l(b)(?)(C) 

On Friday, December 27, 2019, 11 :53:18 AM CST. Groom. Jeremy <jeremy.groom@nrc.gov> wrote: 

The NRC's Enforcement Manual has the basic inspection/assessment criteria used by our staff when 
evaluating issues related to potential violations of10 CFR Part 50.5, "Deliberate Misconduct," and/or 10 
CFR 50.9, "Completeness and Accuracy of Information." The sections I would refer you to areSection 
1.1, "Wrongdoing" and Section 1.5, "Material False Statements and Completeness and Accuracy of 
Information." I'm providing this only for information and we don't need a detailed evaluation of the 
situation, just thought this would be helpful so you could understand how the NRG evaluates issues 
related to incomplete and inaccurate information and deliberate misconduct. 

For concerns related to 10 CFR 50.9, what we would need to proceed forward with reviewing a concern 
is an understanding of what information you believe is incomplete or inaccurate and how it is material to 



the NRC. 

For concern related to 10 CFR 50.5, "Deliberate Misconduct," the bar is higher. The NRC takes 
violations of the deliberate misconduct rule very seriously, including an investigation by a special agent. 
To proceed forward, we would need to understand your concern as it relates to the following elements 
1) that a requirement exists, 2) that a potential violation of the requirement has occurred, 3 ) your belief 
for why the person's actions were voluntary, as opposed to inadvertent, and 4) why you believe that the 
person committing the violation knew that his or her actions were contrary to the requirement (or at a 
minimum they acted with reckless disregard or indifference). 

For either of the above, the NRC can evaluate the situation based on the fact you present to us. 

Please let me know If you have further questions. 

Jeremy 

From:~b)(?)(C) I 
Sent:nday, December 27, 2019 10:13 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 #2 mis 
information 

Mr. Groom, 

#2 mis information 

I am not sure how you evaluate a situation under 50.5 and 50.9 and decide. That falls In your lap. 
Please provide your inspection guidance and criteria for this situation and how it is evaluated under 
50.5 and 50.9. What elements are needed? 

(b)(?)(C) 

(previv 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

R4ALLEGATION Resource 
Willls Pocl 
Jacc1e1 usamar1e: Groom Jeferor 
RE: Potential Allegation 

Wednesday, February 19, 20.F20~9:=28=:0=0~AM~--- - - -~ 
19065 BA Letter 10 c1 pd! 19065 RA Letter to Cl - same 
J9065 Lener - BEi docx attachment as on pg. 233 
J 9065 BEi Callback pd! 
iroaaeoo1 ona 

Yes, this is ours. We received an identical letter addressed to our Regional Administrator 
and we've already responded to it with a letter from Scott Morris (see attachment). 

We're currently evaluating the Cl's concerns under RIV-2019-A-0065. We've sent an RFI 
(attached) to the licensee and granted them a 90 day response time. The attached RFI 
callback note to file summarizes why they requested the extension. We expect to receive 
their response by April 15th and our independent review will include SM Es from both RIV 
and HQ. RIV has determined that the number and complexity of the Cl's concerns warrant 
this extended timeline. 

We've already been communicating with the IG directly regarding this case and, in a letter 
we sent to them on December 5, 2019, we informed them that we will provide them with 
our final response. 

Let me know If you need anything else. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 
817-200-1431 

From: Willis, Dori <Dori.Willis@nrc.gov> 

Sent: Wednesday, February 19, 2020 8:59 AM 
To: R4ALLEGATION Resource <R4ALLEGAT10N.Resource@nrc.gov> 

Cc: Jarriel, Lisamarie <Llsamarie.Jarriel@nrc.gov> 
Subject: FW: Potential Allegat ion 

Good morning R4, 

The DEDO received the attached letter from a Cl that I believe is a R4 Cl, correct? They 
send it to OIG and OIG sent It back to technical staff to handle, however, both the OIG and 
Cathy Haney would like to know the actions we are taking .... 



Would you be able to review the letter and let me know a response for the OIG and DEDO 
please? 

Thanks 
Dori 

Fr,om: Haney, Catherine <Catherme Haney@nrc BOY> 

Sent: Tuesday, February 18, 2020 9:02 AM 

To: Willis, Dori <Don Willis@nrc gov> 

Subject: Potential Allegation 

Morning, 

I am forwarding the attached letter to you as a potential allegation. George is aware of the 
document. 

I sent it first to OIG. You will see their response below. Can you please providel(b)(7)(C) la 
copy of the Agency's response to the alleger. Also, I would be interested in hearing how 
the letter was closed. 

Cathy 

Email from l ... (b-)(?_)(C_l __ __. 

Cathy, 

Based on the information provided, the agency can address the al/eger's safety concern. 
While the allegation can be addressed by the agency, if 0/G decides to take any action, we 
would review the agency's past handling of this matter since 2011. Please provide a copy 
of the agency's response to the alleger. 

Let me know if you have any questions or wish to discuss. 

Thank you for providing the information to OIG. 

(b)(?)(C) 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 

Mr. John Dent, Jr. 
Vice President-Nuclear and CNO 
Nebraska Public Power District 
Cooper Nuclear Station 
72676 648A Avenue 
P.O. Box 98 
Brownville, NE 68321 

1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011- 4511 

January 16, 2020 

SUBJECT: REQUEST FOR INFORMATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear Mr. Dent: 

The U.S. Nuclear Regulatory Commission (NRC) recently received information concerning 
activities at the Cooper Nuclear Station. We request that Nebraska Public Power District 
evaluate the information described in the enclosure to this letter and submit the results of that 
evaluation to the Region IV office. If Nebraska Public Power District substantiates a concern, 
please discuss Nebraska Public Power District's consideration of appropriate apparent or root 
causes, generic implications of the substantiated concern, and the appropriateness of corrective 
actions taken or planned. 

If your evaluation identifies any potential compliance issue with regard to NRC regulatory 
requirements or NRC commitments, please inform us regarding the requirement or commitment 
that may have been violated, the corrective actions taken or planned, and the corrective action 
documentation that addresses the issue. We ask that you reference our tracking number 
(RIV-2019-A-0065) in your written response, and that you make any records of your evaluation 
available for possible NRC inspection. 

The NRC will review your response to determine whether: (a) the individual conducting the 
investigation was independent of the organization with responsibility for the related functional 
area, (b) the evaluator has sufficient knowledge and experience to conduct a review in the 
related functional area, and (c) the evaluation was of sufficient depth and scope. Your response 
should describe how each of these attributes was satisfied. 

If individuals were interviewed as part of your review, your response should include the basis for 
determining that the number and cross section of individuals interviewed was appropriate to 
obtain the information necessary to fully evaluate the concerns, and the interview questions 
used. 

If your evaluation included a sample review of related documentation and/or potentially affected 
structures, systems, and components, your response should include the basis for d,etermining 
that the selected sample size was appropriately representative and adequate to obtain the 
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information necessary to fully evaluate the concerns. The NRC will consider these factors in 
reviewing the adequacy of your evaluation of these issues and in developing our conclusions 
witll regard to the concerns provided in the enclosure. 

Normally the NRC requests a written response within 30 days of the date of the letter requesting 
information. However, given the complex nature of the concerns provided in the enclosure, your 
response time may need to be extended. Please contact Mr. Vincent G. Gaddy Chief, 
Engineering Branch 1, at 817-200-1243 after reviewing the enclosure to discuss your evaluation 
timeline. Within the agreed upon response time, submit, in writing, the results of your evaluation 
to Mr. Jesse M. Rollins, Senior Allegation Coordinator, at the address listed in the header of this 
letter. We request that your response include the details of your evaluation and findings related 
to the validity of the information provided. We request that your response only be sent to 
Mr. Rollins at the address listed in the header of this letter. No other copies should be sent to 
the NRC (i.e., your response should not be docketed or otherwise submitted to the NRC 
Document Control Desk). 

Any information submitted electronically to the NRC should be provided on a CD or DVD as 
externally provided thumb drives are prohibited from use on NRC computers. The use of any 
web-based document room must provide only general support documents to avoid the release 
of allegation information beyond a "need to know;" i.e. procedures, work orders, etc. If you 
choose to utilize a web-based document room to provide any supporting documents, please 
specify the web location, any specific access requirements, and folder title of where the 
documents may be retrieved. In the title, please include Mr. Rollins' name and the date of this 
letter. Do not use the allegation number. 

We also request that your response contain no personal privacy, proprietary, or safeguards 
information. If personal privacy or proprietary information is necessary to provide an acceptable 
response, please provide a bracketed copy of your response that identifies the information that 
should be protected and a redacted copy of your response that deletes such information. If you 
request withholding of such material, you must specifically identify the portions of your response 
that you seek to have withheld and provide in detail the bases for your claim of withholding (e.g. , 
explain why the disclosure of information will create an unwarranted invasion of personal 
privacy or provide the information required by 10 CFR 2.390(b) to support a request for 
withholding confidential commercial or financial information). If safeguards information is 
necessary to provide an acceptable response, please provide the level of protection described 
in 10 CFR 73.21. If security-related Information is necessary to provide an acceptable 
response, please mark your entire response "Security-Related Information-Withhold from Public 
Disclosure Under 10 CFR 2.390." 

This letter and its enclosure should be controlled and distribution limited to personnel with a 
"need to know." The response requested by this letter and the accompanying enclosure are not 
subject to the clearance procedures of the Office of Management and Budget as required by the 
Paperwork Reduction Act of 1980, Pub. L. 96-511 . 
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Please contact Mr. Vincent G. Gaddy Chief, Engineering Branch 1, at 817-200-1243 within 5 
days to discuss your evaluation or investigation plan and how it will incorporate the request for 
information enclosed. Please provide any additional questions you may have at this time 
concerning this request. 

Docket: 50-298 
License: DPR-46 

Enclosure: As stated 

Sincerely, 

IRA/ 

Jeremy R. Groom, Team Leader 
Allegation Coordination and Enforcement Staff 



Mr. J. Dent, Jr. 
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NOT FOR PUBLIC DISCLOSURE 

The NRC has received information that Calculation NEDC 16-003 is non-conservative and may 
not adequately predict the failure of turbine building blowout panels used to mitigate a 
postulated high energy line break (HELB). The following information requests from the NRC are 
intended to help determine if the turbine bu1ilding blowout panels will perform their intended 
function during a HELB, consistent with the station's licensing basis. 

Issue 1 

The NRC has received information that the girt bolt ultimate strength and shear strength 
assumed in Calculation NEDC 16-003 is non-conservative and may not be representative of the 
bolts used in the blowout panel construction. Specifically, the calculation improperly uses an 
average ultimate strength instead of maximum tested ultimate strength. Additionally, the 
average tensile strength is derived from testing of warehouse stock bolts which are likely from 
different heat and lots than of the bolts used in blowout panel construction. The average 
ultimate strength may not bound the ultimate strength of bolts used in construction. 

In addition to evaluating the issue and providing the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide a discussion and evidence of any validation activities (walkdowns, testing, etc.) 
performed to ensure that the currently installed girt bolts are of the same grade (ASTM 
Grade A307) and/or have the same material properties as the bolts that were tested for 
Calculation NEDC 16-003. 

Issue 2 

The NRC has received information that Calculation NEDC 16-003 uses non-conservative failure 
mechanisms because it assumes that the inner and outer girt bolts, the near and far fillet welds, 
and the sag rod will fail in a sequential manner rather than being loaded in a shared load 
condition. Assuming a shared load condition for these components would be more realistic and 
would significantly increase the amount of pressure required to ensure the bolts and the welds 
would fail. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide the technical justification as to why it is appropriate to model the loading of the bolts, 
welds, and sag rods in a sequential manner rather than modeling the load as being 
simultaneously distributed across all components. 

Issue 3 

The NRC has received information that Calculation NEDC 16-003 does not appropriately 
account for resistance from sag rods installed between channel girts. These sag rods would 
restrain girt channel twisting and should be factored into the analysis. 

In addition to evaluating the issue and providing the response information requested in the 
cover letter, we ask that your response address or include the following: 

RIV-2019-A-0065 Enclosure 

NO I FOR PUBLIC DISCLOSURE 



NOT FOR PUBLIC DISCLOSURE 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods supporting 
the channel girts are flexible in bending because of the relatively large span (between girts) 
and small cross section, resulting in flexibility and low bending resistance. Therefore, the 
sag rods do not provide significant resistance to twisting of the girt channel. The relative 
stiffness of the blowout panels is likewise small compared to the stiffness of the girt channel 
and will not significantly affect the twisting of the girt channel." 
Provide the technical information {dimensions, material properties, etc.) of the sag rods used 
to justify Calculation NEDC 16-003, Section 2.2, Assumption 3. 

Issue 4 

The NRC has received information that Calculation NEDC 16-003 does not use the correct 
method for joint design in accordance with AISC standards. The calculation uses a method that 
accounts for joint friction for as-built girt joint that is not conservative and does not meet AISC 
requirements. 

In addition to evaluating the issue and prov1iding the response information requested ini the 
cover letter, we ask that your response address or include the following: 

• Provide the relevant construction standard used to assemble the turbine building column to 
girt joint. Please specify the type of bolted joint design of the as-built girt joint (i.e. 
shear/bearing, slip-critical, or direct tension). 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and 
between the angle and column flanges following weld failure. A range of friction for carbon 
steels is provided in various text (see (16) as an example). A dry mild steel on mild steel 
value of 0.78 is listed under static conditions, with a sliding value around 0.42. A value of 
0.35 has been commonly used as a lower bound friction value for most steel on steel 
surface conditions. Since selecting a low value is considered conservative, a value of 0.25 is 
utilized herein." 

Issue 5 

The NRC has received information that Calculation NEDC 16-003 does not demonstrate that 
the 5362 square foot blowout area is adequate to prevent pressure retention beyond 0.5 psig in 
the Turbine building following a High Energy Line Break (HELB) event. A previous analysis 
performed by a contractor using GOTHIC modeling found that a blowout area of 30,000 square 
foot still resulted in pressure retention. 

In addition to evaluating the issue and prov1iding the response information requested ini the 
cover letter, we ask that your response address or include the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi, it is 
predicted failure of the panel support system at this pressure will result in a loss (blowout) of 
total panel area of 5,362 ft2." Provide the engineering analysis or calculation that 
demonstrates that a total panel area of 5,362 ft2 is enough to maintain peak pressure in the 
turbine building below 0.5 psig. 

RIV-2019-A-0065 2 
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Issue 6 

The NRC has received information that the assumed turbine building siding blowout area in 
NEDC 16-003 (5362 square foot) is based on column centerline which would be 
non-conservative because column flanges would protrude beyond column centerline and reduce 
the actual blowout area. This would increase the pressure retention in the turbine building 
potentially beyond 0.5 psig. 

In addition to evaluating the issue and prov,iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide engineering drawings that show the actual dimensions of the blowout area credited 
in NEDC 16-003. 

Issue 7 

The NRC has received information that Calculation NEDC 16-003 includes non-conservative 
assumptions involving how the forces against the turbine building siding are distributed during a 
high energy line break. Specifically, the distributed force only assumes a single girt channel 
whereas the actual construction of the turbine building blowout panel includes multiple girt 
channels. Consequently, the resultant force may not be enough to ensure bolt and weld failures 
at pressures less than 0.5 psig. 

In addition to evaluating the issue and prov,iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Please clarify whether the resultant force is distributed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine bui lding 
blowout panel. 

• Additionally, provide a copy of the most current revision of Calculation NEDC 16-003. 

RIV-2019-A-0065 3 
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From: Gaddy Vincent 
R4ALLEGAJION Resource To: 

Cc: 
Subject: 

Lantz. Rvan: Miller Geoffrey: Reinert Dustin : George Gerond 
Allegation RIV-2019-A-0065 

Date: Wednesday, January 22, 2020 1 :44:26 PM 

Jeremy/Jesse, 

This afternoon Dustin and I had a phone call with CNS to discuss Allegation RIV-2019-A-
0065. They wanted to provide the NRC an update and their plans to address this 
allegation. They plan to perform a thorough review of the subject calculation and review 
any prior CRs that addressed this issue. They also intended to do the following : 

• Bring in an outside vendor (Structural Integrity) to perform an independent review of 
the subject calculation 

• Interview appropriate site personnel , that remain onsite, that had any input into the 
calculation 

• Have an independent technical consultant from Entergy perform an independent 
review of the entire matter 

• Once all technical and independent reviews have been completed, the CNS legal 
department will review the final product prior to submitting to the NRC 

Given these steps, CNS asked for a full 90 days to complete their evaluation. I consulted 
with ACES and we agreed that, due to the complexity of the issues, 90 days was 
acceptable. 

Any questions, let me know. 

Vince 

Region IV Vision: together, we work to foster a culture of high trust that maximizes professional 

growth and inspires leadership at all levels. 



From: 
To: 
Cc: 
Subject: 
Date: 

Mr. Groom, 

1WJYo~CtJY 
R4ALLEGAJION Re,ourx;o 
[Extemal_Sender] Re: Concerns wrth CNS TB Siding blowout calc NEDC 16-003 #3 DBLL 
Friday, December 27, 2019 10:39:53 AM 

Thank you for your response. I just sent you another message regarding your criteria., our 
messages must have crossed on the wire. 

I read you message, and would like to think there was a revelation, but your time line does not 
give me that impression. 1 don't see the urgency. 1 don't see the re pon e like I have see on this 
side. 

Ailld to think there was no indication of anyone on you side of the wire ever did a simple 
bounding calc like I did. It ays a lot about your desk jockeys as whiz bang computer geeks. I 
am under the impression there was over 2 dozen people involved on your side, and possibly 
double lhal with tJ1e licensee. 

You mentioned below requesting information. I think when you dive deeper there might be 
indication of what the true bolt material and strength properties are. There are other aspects 
such as the SCF. 

J did a glimmer of hope when you mentioned that as more information was obtained the time 
line may be moved up. 

#3 Davis Besse RPV Head leakage 

l am not sure if you worked for the RC wben tbe Davis Besse RPV Head leakage problem 
was evolving. But afterward the NRC did a lot of soul earching and was blaming themselves 
for not identifying key indicators. The RC came out with an interesting Lessons Learned 
report with how things evolved and corrective actions to prevent such an situation from 
happening again .. 

If you are not familiar with this history and how to prevent it, you may be condemned to 
repeating it. 

!(b)(?)(C) 

On Friday, December 27, 2019, 10:06:13 AM CST, Groom, Jeremy <jeremy.groom@nrc.gov> wrote: 

!(b)(?)(C) 

Thank you for responding to my December 26, 2019 email. I wanted to address a couple 
of points in your email. 



First, I do believe that we have common ground and understanding on the technical 
concerns you have presented to us. I can speak for myself in saying that I fully 
understand what you have provided, and I am confident that the technical staff 
understand your concerns as well. 

Regarding the simple bounding hand calculation you performed, I can assure you that 
myself and the technical staff completely understand what you have provided. I also 
agree that this is the most basic and fundamental issue, that issue being that for a given 
panel size and internal pressure within the turbine building, the generated force is 
insufficient to assure failure of the various components used to construct the turbine 
building structure (girt bolts, welds, etc.). Clearly the calculation you provided show that 
the shear forces are insufficient to assure failure, we understand how you arrived at your 
conclusion. We are working to validate the actual physical arrangement of the turbine 
building including panel size, girt dimensions/spacing, bolting and weld arrangements, 
etc., to ensure we have an accurate understanding of what forces are generated and how 
they are applied to the various structural components during a postulated high energy llne 
break. We believe it is important to have a complete understanding of these factors 
before reaching a conclusion. 

I would like to address your comments related to timeliness and how the NRG plans to 
respond to your concerns. I acknowledge and understand your frustrations regarding 
your historical interactions with the NRC on this issue. The timeline I provided last week 
represents what I believe is our bounding schedule for resolving your concerns and 
includes all steps in the process up to and including our final closure documentation to 
you. There will clearly be technical decisions and assessments made by the NRC well 
before the final closure documentation is provided. I would also like to stress that as we 
review your concerns, if we come across information that draws into question the validity 
of the calculation, we will act accordingly which could change the timeline significantly. 
As I stated in my December 19, 2019 email, we will make a request for information from 
the licensee which will take approximately 60 days to process. It will be at this point that 
we have all of the technical information needed to make assessments on the validity of 
the calculation. 

Finally, as I stated in my email yesterday regarding a potential violation of 1 0 CFR Part 
50.5, "Deliberate Misconduct," and/or 1 0 CFR 50.9, "Completeness and Accuracy of 
Information," I would like to ensure that if you have concern in this area, that it is 
appropriately captured. If you have facts that you believe support these assertions, 
please call or email so that we may enter these concerns into our program. 

If you have any further questions about our plans or would like to discuss this matter 
further, please contact me at 817-200-1182. 



Thank You, 

Jeremy Groom 

From: l(b)(7)(C) 

Sent: Friday, December 27, 2019 7:31 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATl0N.Resource@nrc.gov> 
Subject: [External_Sender) Re: Concerns with CNS TB Siding blowout calc NEDC 16-
003 

Mr. Groom, 

I can understand your being busy with other things over the holidays andl(b)(7)(C) I No 
apology needed. I just wanted document my concern and have it on your desk when you 
did get back. I was not available yesterday for a lot of the same reasons. 

I really think we need to come to a common ground and understanding. If we can not 
agree on anything then I am wasting my time (AGAIN). I will send you a series of emails 
to see what we really have. I have a lot of catching up to do in my personal life and trying 
to get other things done in parallel. I will be in and out most of the day and will try to make 
time to check my messages along the way. 

You time line stretching out a year was very upsetting to me. We will discuss that as #3 or 
4. 

Lets step back and get the big picture. 

1. My simple hand calculation I sent you. It is not precise and exact (such as panel size 
and bolt failure), but is a simple bounding type. 

Does that simple calculation have any meaning or significance to you and any of your 
technical support people? Is there any validity? Does it give any revelation? 

Is there any thing here we can agree on and work with? 

l(b)(7)(C) 

On Thursday, December 26, 2019, 8:52:18 AM CST. Groom, Jeremy <jeremy groom@nrc gov> 
wrote: 



(b)(7)(C) 

My apologies that my response to your emails from last week were not as timely as you would like,1~~;7) I 
l(b)(7)(C) I 
Regarding your request for contact information for the NRC Chairman and ACAS Chairman. The 
NRC Chairman's contact email is published on our public webpage, Chairman Svinicki can be 
reached through the email Chajrman@nrc.gov. 

Unfortunately, I do not have the contact email address forDr. Peter Riccardella. For security reasons, 
the NRC does not publish staff e-mail addresses in its online directory. If you wish to contact a staff 
member, you maycontact Public Affairs to have an inquiry passed to a staff member. 

Concerning your comments on our acknowledgment letter, we plan to review your comments and 
revise the concern statements as documented In our December 19, 2019 letter. We will send you a 
revised acknowledgment letter once we have completed this work. 

Finally, regarding your last email where you indicate a potential violation of 10 CFR 
Part 50.5, "Deliberate Misconduct," and/or 1 0 CFR 50.9, "Completeness and Accuracy 
of Information," I would like to arrange a call to better understand your concerns. I am 
available today, tomorrow, and all next week except for New Year's Day, to discuss 
your concerns. I can be reached at 817-200-1182. 

For context, concerns involving deliberate misconduct include a spectrum of actions 
ranging from careless disregard for requirements up to and including deliberate intent 
to violate or falsify. The NRC does n1ot consider simple negligence or inadvertent 
errors as violations of the deliberate misconduct rule. To make sure we fully address 
your concerns, I would like to better understand the facts that you believe support an 
assertion of wrongdoing (e.g. why you believe that someone who prepared or approved 
the calculation knew it was flawed but elected to move ahead despite this knowledge.) 

Thanks. 

Jeremy Groom 

From:!(b)(7)(C) I 
Sent: Monday, December 23, 2019 3:50 PM 
To: Groom, Jeremy <Jeremy Groom@orc QPY> 
Cc: R4ALLEGATION Resource <B4ALLEGATiON Resource@nrc gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr. Groom, 



I hadn't heard back from you today, so I did a little research on my own and found 
50.5 deliberate misconduct 
and 50.9 Completeness and accuracy. 

I am still thinking which is more appropriate. 

I also an item on fraud, but was more about financial fraud. But one other document stated 

"Fraud" is generally intended to convey wrongdoing resulting from an intentional act of deception or 
dishonesty against the NRC. 

Fraud Is characterized by acts of guile, deceit, trickery, concealment, or breach of confidence that 
are committed to gains of unfair or dishonest advantage. The objective may be to obtain money, 
property or services,. 

False statements (18usc1001) the statue renders the willful making of an untrue official statement a 
crime 

I am thinking the latest calc Is off by at least a factor of 10, and possibly more. 

!(b)(?)(C) 

On Friday, December 20, 2019, 1 :42:43 PM CST, ... l(b_)(7_X_C_) ________ __,!wrote: 

Mr. Groom, 

Please provide me with contact information for NRG Commission Chair Svinlckl and ACAS Chair 
Riccardella 

Thank you 
2 + 2 = 5, Houston, we have a problem. 

!(b)(?)(C) 

On Friday, December 20, 2019, 11 :06:34 AM CST,,(b)(?)(C) 
wrote: ,...__ ___________ __, 

Mr. Groom, 
I see your time lime and starting to think your office is part of the problem. 
This is an issue that is not new, it has been going on since 2010. I do not see why this is going 
to take that long. Is someone in your office dragging their feet? 

Considering this involves a Design Bases Accident and how the licensee in their design and 
licensing basis stated it will address it to mitigate it. This has all the potential adversely affect 
safety equipment which could render such items as emergency diesels, battery rooms, critical 
switchgear, and control room. You have all the makings of a Fukushima type event where no 
safety equipment will function and all the operators will be able to do is watch bad things evolve 
up to fuel damage followed by consequences. 



Based on the correspondence from the licensee, are there any elements of providing deliberate 
Inaccurate, incomplete, misleading information? 
Is there any element of fraud? 

My simple little hand calculation in my concern #10 showed this Is more than a little error. It 
appears to be gross. 

Why is this not considered neghgence? 

For the regulator, are there any indication of group think in place of Individual responsibility, 
questioning attitude. Or do we have a "CAPTURED REGULA TOR" with a bunch of nuclear 
cheerleaders? I hope they are wearing their tights when they are doing lhelr cheers! 
Is there any possible reason to think there is incompetence exhibited by the regulator and 
reviewers? 

At the moment it is hard to justify the plant ls safe, and the health and safety of the public is 
assured. If you allow the plant to continue operation In this unsafe condition the regulator Is 
"holding the bag". If delayed, then I hope the plant has adequate time to implement corrective 
actions before they are allowed to startup subsequent to the next shutdown, whether scheduled 
or emergent. To properly implement a corrective action the plant may need adequate lead time. 

I wonder if Commission Chair Svinickl and ACAS Chair Riccardella knew about this if they 
would agree with your tlmellne. 

2+2=5, just sign here. 
l(b)(?)(C) I 

On Friday, December 20, 2019, 10:08:34 AM CST,j(b)(7)(C) wrote: ____________ ___, 

Mr. Groom, 

Why do you ask me if I would object for a RAI? What are you going to say about me? 

I am extremely disappoint by your time. This not a new issue, and your office has been 
kicking 1t down the road for years, still looking for a big enough rug to sweep It under. 

I will be composing another email about this shortly. I will review your alleged concerns 
statement after that. 

l(b)(?)(C) 

On Thursday, December 19, 2019, 7:59:05 AM CST, Groom, Jeremy 
<jeremy groom@nrc QPY> wrote: 

!(b)(?)(C) 

Our timellne for Issuing an acknowledgment letter is within the next few days. Once you 
have reviewed and approved the concern statements in the acknowledgment letter, we 
will make a request for information from the licensee which will take approximately 60 
days to process, followed by an independent review by the NRG staff, which could take 
several additional months. The NRG allegation program works to close technical 
concerns within 150-360 days, although the complexity of your concerns may take longer 
to close if we determine that additional efforts to review the calculation are warranted. 



As an aside, our timeline ls based on our use of a request for information from the 
licensee. Please let us know if you have any concerns with us requesting information 
from the licensee. It's important for us to understand any concerns you may have with the 
RFI process before we decide to use it. Please confirm that you do not object to the 
NBC reguestjng Information from the licensee to help Inform our independent 
w1ew. 

Thanks. 

Jeremy 

From:!(b)(7)(C) 

Sent: Tuesday, December 17, 2019 4:59 PM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: R4ALLEGATION Resource <84ALLEGAUON Resource@nrc gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout cafc NEDC 16-003 

Mr. Groom, 
Thank you for the status update. 
Do you have a time line? 

l(b)(?)(C) 

On Tuesday, December 17, 2019, 4:33:28 PM CST, Groom, Jeremy 
<jeremy.groom@nrc,gov> wrote: 

l(b)(?)(C) 

I wanted to provide you an updated status of the NRC's review of your concerns 
provided to us by email on December 4, 2019. 

Earlier today (December 17, 2019), the NRC staff presented the information from your 
email to an allegation review board which approved a plan to evaluate your concerns. 
We are drafting a letter that will 1) acknowledge receipt of your email and 2) provide our 
understanding of your concerns. Once you receive this letter, it is critically important 
that you review the concern statements contained within it to ensure that they are 
complete and accurate. Review of the NRC's acknowledgment letter represents an 
early opportunity to ensure that we understand and have not missed or misinterpreted 
your concerns. II you feel that any of the concern statements in our acknowledgment 
letter are Inaccurate or incomplete, or if you feel that you have articulated a concern 
that was completely omitted from the letter, I request that you contact me as soon as 
possible so that we may make the appropriate corrections. 

I also wanted to inform you that to support our evaluation, we plan to request 
information from the licensee. This request for information will assist the NRC in 
evaluating your concerns In a timely manner because it will offer unique insights and 
will enable the NRC to more quickly gather the data necessary for our independent 
review. Do you have any concerns with us using this process to evaluate your 
concerns? 

Please let me know if you have any questions. 



Sincerely, 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRG, Region IV 

Ollie,. 81?-200-1112 
Cell: . (b)(7)(C) _ 
Jeremy groom@orc gov 

From:l(b)(7)(C) 
Sent: Monday, December 16, 2019 8:10 AM 
To: Rollins. Jesse <Jesse RoUins@nrc goY>; Groom, Jeremy 
<Jeremy Groom@nrc gov> 
Sub)ect: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16· 
003 

Mr. Groom, 

I sent a response to address most of your questions a couple days ago. 
To better understand the questions and how to address them I would like to know who's 
questions are these? Are they yours, or are you passing them on from someone else? 

!(b)(7)(C) 

On Friday, December 13, 2019, 7:45:50 AM CST, Groom, Jeremy 
<jeremy,groom@nrc gov> wrote: 

l(b)(7)(C) 

I was reviewing you December 4, 2019, email, in preparation for next week and a 
have some questions regarding one of your concerns. In your email, you state: 

"I have a concern that the method the calculation accounts for joint friction does not 
meet AISC required joint design, and therefore is not conservative or bounding to 
meet code requirements." 

We will need some additional clarity on this concern statement to suppo,rt our 
review. Some questions we have include the following: 
• What joint(s) are you concerned with? 
• How does friction impact the ability of the panels to blowout? 
• How is friction accounted for in the current calculation and why is that 
inappropriate or non-conservative? 
• What code or standard do you believe the licensee needs to meet regarding joint 
design? 
• What does this code require as an assumption for joint friction? 

If you would prefer to discuss directly with me, please feel free to call my office 
(817)200-1182. 

Thanks. 

Jeremy R. Groom 



Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 
Cell: !{b )(7)(C) I 
Jeremy groom@orc gov 

---Original Message--
From: Groom, Jeremy 
Sent: Frida , December 13, 2019 7:44 AM 
To: (b)(?J(C) Rollins, Jesse <Jesse Romns@orc.gov> 
SubJect: , mg blowout calc NEDC 16-003 

---Original Message-
From: !(b )(7)(C) 
Sent: Wednesday, December 4, 2019 1 :16 PM 
To: Rollins, Jesse <Jesse,Aollins@nrc.gov>; Groom, Jeremy 
<Jeremy Groom@nrc gov> 
Subject: [External_Sender] Concerns with CNS TB Siding blowout calc NEDC 16-
003 

Mr Rollins and Groom 

I have concerns with the latest CNS calculation NEDC 16-003 provided by your office 
via FOIA in regard to if it is conservatively bounding and appropriately represents the 
as built configuration of the plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect 
this Is not conservative and may not bound all bolting Installed or any replacement 
bolting that maybe installed in the future. 

2. The calculation takes the simple average five or six Fu of bolls from warehouse 
stock. It is doubtful the tested bolts are from the same heats and lots. It is doubtful 
all the bolts actually Installed are from the same heat or lot and have the same 
tensile as the average stated. It is not demonstrated how the simple mean can fully 
bound all other bolts and provide a dependable conservative result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and 
outer bolt configuration along with the location of a sag rod. The calculation uses 
non conservative failure mechanism of one bolt failing at a time and has a separate 
alternate failure mechanism of one weld joint failing at a time, as a sequential series 
of failure events. I have a concern that this is not conservative and realistic . 

4. I have a concern it the calculation Is bounding in which the sag rod hole is shown 
In Figure 3-1 but the calculation does not conservatively account for sag rod 
restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and 
a sag rod will each fail in a serial sequential manner and will not be loaded in a 
shared load condition. If any of the 4 items do not fail in a single serial manner, and 
there is a shared load between 2 or more, that the result would be magnified by a 
factor of 2 or 3. I do not consider this realistic or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not 
meet AISC required joint design, and therefore is not conservative or bounding to 



meet code requirements. 

7.1 have a concern that the total blowout area taking into account north and south 
end blown out sections is calculated to be 5362 sqft may not be adequate blowout 
area. It has not been shown that the 5362 sqft blowout area is adequate to prevent 
pressure buildup. The calculation does not show the peak pressures at the 
potentially affected HELB doors. 
The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC 
used a TB siding blowout area of at least 30,000 sqft and there was still a pressure 
build up. 

8. I have a concern that if the blowout area is based on column centerline, which 
would be not conservative, because column flange would protrude into the blowout 
area which would reduce actual blowout area. 

9. lack of validation testing 
I have a concern that there is no validation test to assure the analytical model is 
representative and bounding. In 1973 the TB siding panels were blowing off due to 
high winds. The utility and construclton contractor contacted the siding manufacturer 
and they developed a better fastener configuration as demonstrated by testing. 

10. I have a concern why a complicated FEA comes up with results far different and 
less conservative from a simple hand calculation. 

11 . Force against siding 
I have a concern If the 0.45 psi calculated 1s adequate to develop the force needed to 
fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs / sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 
sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the 
same 2411 sections, one Is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psi, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be 
enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 
24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is 
only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence 
as assumed in the calculation, it would take hall of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination 
with sag rods, weld joints and the fasteners at the top and bottom ends of the siding 



panels. 

12. I have a concern why the TB siding blowout pressure analysis has taken multiple 
calculations and FEA over 8 years and the results are still highly questionable. 
But the Reactor Building blow out Panel was analyzed by hand calculation with the 
resulting design having an unquestionably extremely high level of confidence. 

l(b)(?)(C) 



From: 
To: 
Cc: 
Subject: 
Date: 

Mr. Groom, 

l<b )(?)(C) I 
Groom. Jeremv 
R4ALLEGAJION Resource 
{Extemal_Sender] Re: Concerns wrth CNS TB Siding blowout calc NEDC 16-003 #2 m,s information 
Friday, December 27, 2019 10:12:59 AM 

#2 mis information 

I am not sure how you evaluate a situation under 50.5 and 50.9 and decide. That falls in your 
la[P. 
Please provide your inspection gujdance and criteria for this situation and how it is evaJuated 
under 50.5 and 50.9. What elements are needed? 

(b)(?)(C) 

On Friday, December 27, 2019, 7:30:39 AM CST .... l(b_)(?_X_C_l _________ ..,~ rote: 

Mr. Groom. 

I can understand your being busy with other things over the holidays andr b)(?)(C) I No apology 
needed. I just wanted document my concern and have it on your desk when you did get back. I was not 
available yesterday for a lot of the same reasons. 

I really think we need to come to a common ground and understanding. If we can not agree on anything 
then I am wasting my time (AGAIN). I will send you a series of emails to see what we really have. I 
have a lot of catching up to do in my personal life and trying to get other things done in parallel. I will be 
in and out most of the day and will try to make time to check my messages along the way. 

You time line stretching out a year was very upsetting to me. We will discuss that as #3 or 4. 

Lets step back and get the big picture. 

1. My simple hand calculation I sent you. It is not precise and exact (such as panel size and bolt 
fai lure), but is a simple bounding type. 

Does that simple calculation have any meaning or significance to you and any of your technical support 
people? Is there any validity? Does it give any revelation? 

Is there any thing here we can agree on and work with? 

l(b)(?)(C) 

On Thursday, December 26, 2019, 8:52:18 AM CST, Groom, Jeremy <ieremy.groom@nrc.gov> 
wrote: 

(b)(?)(C) 

My apologies that m res onse to our emails from last week were not as timel as ou 
would like, (b)(?)(C) 



Regarding your request for contact information for the NRC Chairman and ACRS 
Chairman. The NRC Chairman's contact email is published on our public webpage, 
Chairman Svinicki can be reached through the email Chajrman@nrc,goy. 

Unfortunately, I do not have the contact email address forDr. Peter Riccardella. For 
security reasons, the NRG does not publish staff e-mail addresses in its online 
directory. If you wish to contact a staff member, you maycontact Public Affairs to have 
an inquiry passed to a staff member. 

Concerning your comments on our acknowledgment letter, we plan to review your 
comments and revise the concern statements as documented in our December 19, 
2019 letter. We will send you a revised acknowledgment letter once we have 
completed this work. 

Finally, regarding your last email where you indicate a potential violation of 10 CFR Part 
50.5, "Deliberate Misconduct," and/or 1 O CFR 50.9, "Completeness and Accuracy of 
Information," I would like to arrange a call to better understand your concerns. I am 
available today, tomorrow, and all next week except for New Year's Day, to discuss 
your concerns. I can be reached at 817-200-1182. 

For context, concerns involving deliberate misconduct include a spectrum of act ions 
ranging from careless disregard for requirements up to and including deliberate intent to 
violate or falsify. The NRG does not consider simple negligence or inadvertent errors 
as violations of the deliberate misconduct rule. To make sure we fully address your 
concerns, I would like to better understand the facts that you believe support an 
assertion of wrongdoing (e.g. why you believe that someone who prepared or approved 
the calculation knew it was flawed but elected to move ahead despite this knowledge.) 

Thanks. 

Jeremy Groom 

From :!(b)(?)(C) 

Sent: Monday, December 23, 2019 3:50 PM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-
003 

Mr. Groom, 

I hadn't heard back from you today, so I did a little research on my own and found 
50.5 deliberate misconduct 
and 50.9 Completeness and accuracy. 

I am still thinking which is more appropriate. 

I also an item on fraud, but was more about financial fraud. But one other document 



stated 

"Fraud" is generally intended to convey wrongdoing resulting from an intentional act of 
deception or dishonesty against the NRC. 

Fraud is characterized by acts of guile, deceit, trickery, concealment, or breach of 
confidence that are committed to gains of unfair or dishonest advantage. The objective 
may be to obtain money, property or services,. 

False statements (18usc1001) the statue renders the willful making of an untrue official 
statement a crime 

I am thinking the latest calc is off by at least a factor of 10, and possibly more. 

l(b)(?)(C) 

On Friday, December 20, 2019, 1 :42:43 PM CST ~ ... (b_)(?)(_ C) ________ _,I wrote: 

Mr. Groom, 

Please provide me with contact information for NRC Commission Chair Svinicki and ACAS Chair 
Rlccardella 

Thank you 
2 + 2 = 5, Houston, we have a problem. 

l(b)(?)(C) 

On Friday, December 20, 2019, 11 :06:34 AM CSTj._(b_)(?_)_(c_) ________ ____.!wrote: 

Mr. Groom, 
I see your time lime and starting to think your office is part of the problem. 
This Is an issue that Is not new, It has been going on since 2010. I do not see why this Is going 
to take that long. Is someone in your office dragging their feet? 

Considering this involves a Design Bases Accident and how the licensee In their design and 
licensing basis stated it will address it to mitigate it. This has all the potential adversely affect 
safety equipment which could render such items as emergency diesels, battery rooms. critical 
switchgear, and control room. You have all the makings of a Fukushima type event where no 
safety equipment will function and all the operators will be able to do is watch bad things evolve 
up to fuel damage followed by consequences. 

Based on the correspondence from the licensee, are there any elements of providing deliberate 
Inaccurate, incomplete, misleading information? 
Is there any element of fraud? 

My simple little hand calculation In my concern #10 showed this is more than a little error. It 
appears to be gross. 

Why Is this not considered negligence? 



For the regulator, are there any indication of group think in place of individual responsibility, 
questioning attitude. Or do we have a "CAPTURED REGULATOR" with a bunch of nuclear 
cheerleaders? I hope they are wearing their tights when they are doing their cheers! 
Is there any possible reason to think there is Incompetence exhibited by the regulator and 
reviewers? 

At the moment It is hard to justify the plant is safe, and the health and safety of the public is 
assured. If you allow the plant to continue operation in this unsafe condition the regulator Is 
"holding the bag". If delayed, then I hope the plant has adequate time to Implement corrective 
actions before they are allowed to startup subsequent to the next shutdown, whether scheduled 
or emergent. To properly implement a corrective action the plant may need adequate lead time. 

I wonder if Commission Chair Svinicki and ACAS Chair Riccardella knew about this if they 
would agree with your timeline. 

2+2=5 lust sian here. 
l(b)(?)(C) I 

On Friday, December 20, 2019, 10:08:34 AM csr .... l(b_J(?_X_C_) ________ _. 
wrote: 

Mr. Groom, 

Why do you ask me 1f I would object for a RAI? What are you going to say about me? 

I am extremely disappoint by your time. This not a new issue, and your office has been 
kicking It down the road for years, still looking for a big enough rug to sweep it under. 

I will be composing another email about this shortly. I will review your alleged concerns 
statement alter that. 

l(b)(?)(C) 

On Thursday, December 19, 2019, 7:59:05 AM CST, Groom, Jeremy 
<leremy,groom@nrc.gov> wrote: 

!(b)(?)(C) 

Our timeline for issuing an acknowledgment letter is within the next few days. Once you 
have reviewed and approved the concern statements in the acknowledgment letter, we will 
make a request for information from the licensee which will take approximately 60 days to 
process, followed by an independent review by the NRC staff, which could take several 
additional months. The NRC allegation program works to close technical concerns within 
150-360 days, although the complexity of your concerns may take longer to close if we 
determine that additional efforts to review the calculation are warranted. 

As an aside, our timeline is based on our use of a request for information from the 
licensee. Please let us know If y,ou have any concerns with us requesting information from 
the licensee. It's important for us to understand any concerns you may have with the RFI 
process before we decide to use it. Please confirm that you do not object to the NRC 
reQuestlng Information from the licensee to help Inform our Independent review. 

Thanks. 



Jeremy 

From:l(b)(?)(C) I 
Sent: Tuesday, December 17, 2019 4:59 PM 
To: Groom, Jeremy <Jeremy,Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <B4ALLEGAT!ON,Resource@nrc.gov> 
Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr. Groom, 
Thank you for the status update. 
Do you have a time line? 

!{b)(?)(Cl 

On Tuesday, December 17, 2019, 4:33:28 PM CST, Groom, Jeremy 
<:jeremy groom@nrc gov> wrote: 

l(b)(?)(C) 

I wanted to provide you an updated status of the NRC's review of your concerns 
provided to us by email on December 4, 2019. 

Earlier today (December 17, 2019), the NRG staff presented the information from your 
email to an allegation review board which approved a plan to evaluate your concerns. 
We are drafting a letter that will 1) acknowledge receipt of your email and 2) provide our 
understanding of your concerns. Once you receive this letter, it is critically important 
that you review the concern statements contained within ii lo ensure that they are 
complete and accurate. Review of the NRC's acknowledgment letter represents an 
early opportunity to ensure that we understand and have not missed or misinterpreted 
your concerns. If you feel that any of the concern statements In our acknowledgment 
letter are inaccurate or incomplete, or if you feel that you have articulated a concern that 
was completely omitted from tihe letter, I request that you contact me as soon as 
possible so that we may make the appropriate corrections. 

I also wanted to inform you that to support our evaluation, we plan to request information 
from the licensee. This request for Information will assist the NRC In evaluating your 
concerns in a timely manner because it will offer unique insights and will enable the 
NRC to more quickly gather the data necessary for our independent review. Do you 
have any concerns with us using this process lo evaluate your concerns? 

Please let me know If you have any questions. 

Sincerely, 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRG, Region IV 
Office: 817-200-1182 
CellJ(b)(?)(C) I 
Jeremy,groom@nrc gov 



From~ (b )(7)(C) --,,---,-----,-....,..,.....,...,--,-..,..,..,_, 
Sent: Monday, December 16, 2019 8:10 AM 
To: Rollins, Jesse <Jesse,Ro!ljns@nrc.gov>; Groom, Jeremy 
<Jeremy,Groom@orc.gov> 
Subject: !External_Sender) Re: Concerns with CNS TB Siding blowout calc NEDC 16-
003 

Mr. Groom, 

I sent a response to address most of your questions a couple days ago. 
To better understand the questions and how to address them I would like to know who's 
questions are these? Are they yours, or are you passing them on from someone else? 

l(b)(?)(C) 

On Friday, December 13, 2019, 7:45:50 AM CST, Groom, Jeremy 
<ieremy groom@nrc gov> wrote: 

l(b)(7)(C) 

I was reviewing you December 4, 2019, email, in preparation for next week and a 
have some questions regarding one of your concerns. In your email, you state: 

"I have a concern that the method the calculation accounts for joint friction does not 
meet AISC required joint design, and therefore is not conservative or bounding to 
meet code requirements." 

We will need some additional clarity on this concern statement to support our review. 
Some questions we have include the following: 
• What joint(s) are you concerned with? 
• How does friction impact the ability of the panels to blowout? 
• How is friction accounted for in the current calculation and why is that 
Inappropriate or non-conservative? 
• What code or standard do you believe the licensee needs to meet regarding joint 
design? 
• What does this code require as an assumption for joint friction? 

If you would prefer to discuss directly with me, please feel free to call my office 
(817)200-1182. 

Thanks. 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 
Cell: Hb)(l)fCl I 
Jeremy groom@nrc gov 

-----Original Message----
From: Groom, Jeremy 
Sent: Frida, . December 13, 2019 7:44 AM 
To1(b)(7)(C) ~ ==~=:'"l""'l::Tt!"'T'C'~~; Rollins, Jesse <Jesse Romns@nrc gov> 
Su61ec1: Ht:: oncerns wt 1 mg blowout calc NEDC 16-003 



•····Orlglnal Message-·-·· 
From:!{b)(?)(C) I 
Sent: Wednesday, December 4, 2019 1 :16 PM 
To: Rollins, Jesse <Jesse Romns@nrc gov>; Groom, Jeremy 
<Jeremy,Groom@orc gov> 
Subject: [Extemal_Sender] Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr Rollins and Groom 

I have concerns with the latest CNS calculation NEDC 16-003 provided by your office 
via FOIA in regard to if it ,s conservatively bounding and appropriately represents the 
as built configuration of the plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect 
this Is not conservative and may not bound all bolting Installed or any replacement 
bolting that maybe installed In the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse 
stock. It is doubtful the tested bolts are from the same heats and lots. It is doubtful all 
the bolts actually installed are from the same heat or lot and have the same tensile as 
the average stated. II is not demonstrated how the simple mean can fully bound all 
other bolts and provide a dependable conservative result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, Inner and 
outer bolt configuration along with the location of a sag rod. The calculation uses non 
conservative failure mechanism of one boll failing at a time and has a separate 
alternate failure mechanism of one weld joint failing at a time, as a sequential series 
of failure events. I have a concern that this Is not conservative and realistic. 

4. I have a concern if the calculation Is bounding in which the sag rod hole is shown 
In Figure 3-1 but the calculation does not conservatively account for sag rod 
restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and 
a sag rod will each fail in a serial sequential manner and will not be loaded in a 
shared load condition. If any of the 4 items do not fail In a single serial manner, and 
there is a shared load between 2 or more, that the result would be magnified by a 
factor of 2 or 3. I do not consider this realistic or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not 
meet AISC required joint design, and therefore is not conservative or bounding to 
meet code requirements. 

7.1 have a concern that the total blowout area taking Into account north and south end 
blown out sections is calculated to be 5362 sqft may not be adequate blowout area. It 
has not been shown that the 5362 sqft blowout area Is adequate to prevent pressure 
buildup. The calculation does not show the peak pressures at the potentially affected 
HELB doors. 
The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC 
used a TB siding blowout area of at least 30,000 sqft and there was still a pressure 
build up. 

8. I have a concern that if the blowout area Is based on column centerline, which 



would be not conservative, because column flange would protrude into the blowout 
area which would reduce actual blowout area. 

9. lack of validahon testing 
I have a concern that there is no validation test to assure the analytical model is 
representative and bounding. In 1973 the TB siding panels were blowing off due to 
high winds. The utility and construction contractor contacted the siding manufacturer 
and they developed a better fastener configuration as demonstrated by testing. 

10. I have a concern why a complicated FEA comes up with results far different and 
less conservative from a simple hand calculation. 

11 . Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to 
fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs I sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf 
south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the 
same 24 ft sections, one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be 
enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 
bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is 
only one quarter of the force needed. 

The required pressure woul'd need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence 
as assumed in the calculation, 1t would take hall of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination 
with sag rods, weld joints and the fasteners at the top and bottom ends of the siding 
panels. 

12. I have a concern why the TB siding blowout pressure analysis has taken multiple 
calculations and FEA over 8 years and the results are still highly questionable. 
But the Reactor Building blow out Panel was analyzed by hand calculation with the 
resulting design having an unquestionably extremely high level of confidence. 

l(b)(7)(C) 



From: 
Sent: 
To: 
Cc: 
Subject: 

Mr. Groom, 

l(b)(l)(C) I 
Mon, 27 Jan 2020 18:32:32 +0000 (UTC) 
Groom, Jeremy 
R4ALLEGATION Resource 
[External_Sender) Re: 1-07-2020 status RAI? 

why should I not feel that this is another stall in hoping I might get hit by a beer truck? 

150 days is 5 months. 
New contractor? How many contractors have been involved in this since 20 I l? 
Whal makes me think they want more time to shop for a contractor, 2+ 2=5, just sign here? 

Of those civil structural engineering experts at NRR involved in the 2013 FEA review, have you 
made my simple calculation available to them? What was their opinion? 

What is the opinion of F. Sock, J. Braisted and the others involved? 

l(b)(?)(C) 

On Monday, January 27, 2020, 9:55:25 AM CST, Groom, Jeremy <jeremy.groom@nrc.gov> wrote: 

l(b)(?)(C) 

On January 16, 2020, the NRC issued a "Request for Information," to the licensee for the 
Cooper Nuclear Station. We have recently been in communication with the licensee on their 
plans to respond to the RFI and anticipate a response within approximately 90 days. This will 
then be followed by a period of independent review by the NRC staff and final closure. 

The timeline for the RFI response is longer than normal based on the licensee's preliminary 
plan to use an independent engineering company to review the calculation that is the subject 
of your concerns. While the NRC allegation program works to close most technical concerns 
within 150 days, we believe the additional efforts to review the calculation in question are 
warranted which will result in a more thorough evaluation of your concerns. 

Please let me know if you have any additional questions. 

Jeremy Groom 



From~(b)(?)(C) 

Sent: Friday, January 24, 2020 11 :43 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 
Subject: [External_Sender] Re: 1-07-2020 status RAI? 

Mr. Groom, 
I have not heard a status update lately, Maybe I can get you more help. 

l(b)(?)(C) 

On Wednesday, January 22, 2020, 8:15:58 AM CST,l ... (b_){?_)(_c_) ________ __.I wrote: 

Mr. Groom, 

When are the RFI responses due from the licensee? 

(b)(?)(C) 

On Thursday, January 16, 2020, 6:01 :30 PM CST,! ... (b_){?_)(_c_) ________ ____.lwrote: 

Thank you. 
Not everything I would have said, but guess it Is a start. 

On Thursday, January 16, 2020, 3:45:39 PM CST, Groom, Jeremy <jeremy.groom@nrc.gov> 
wrote: 

(b)(7)(C) 

Attached to this email is a document that includes the Request for Information (RFI} questions 
that we issued to Cooper Nuclear Station in response to your concerns. Please note, an RFI is 
a Looi used by the NRC to obtain information necessary to perform an independent review of 
the concerns. I wanted to provide this context so that you understand that the RFI is a starting 
point for our independent inspection and does not Include every item that will be reviewed by 
the NRC. 

Please let me know if you have any questions or concerns. 

Jeremy Groom 

Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 



Cell: !(b)(7)(C) 
Jeremy,groom@nrc.gov 

From:l(b)(?)(C) 

Sent: Thursday, January 16, 2020 9:14 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 
Subject : [External_Sender] Re: 1-07-2020 status RAI? 

On Wednesday, January 8, 2020, 9:59:25 AM CST, l(b){?)(C) wrote: _____________ _. 

Mr. Groom, 

Thank you for the update. 
Were you going to send me a copy of your RAI? 

(b)(?)(C) I 
On Wednesday, January 8, 2020, 8:50:58 AM CST, Groom, Jeremy 
<jeremy.groom@nrc.gov> wrote: 

(b)(?)(C) I 
The NRC Is continuing lo work on your concerns related to the Cooper turbine building 
siding and we believe that we have all the infonnation needed to proceed with our work. 
Based on your comments provided a few weeks ago, we will be sending you a new 
acknowledgment letter with revised concerns statements in the coming weeks. 

We also plan to issue our request for information to the licensee later this week. We will 
not include any information that identifies you as the individual that raised the concerns to 
us. The request involves a substantial number of questions and data requests that will 
help us independently evaluate the adequacy of the licensee's calculation. Once we 
have completed our independent review of the licensee's response, we will respond to 
your concerns by letter. 

Please let me know If you have any questions or concerns. 

Jeremy Groom 

----OriQinal Message--
From: !rblr7}fC,_.}...._ ________ ___. 
Sent: Tuesday, January 7, 2020 12:44 PM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: Rollins, Jesse <Jesse.Rolllns@nrc.gov>; R4ALLEGATION Resource 
<R4ALLEGATION.Resource@nrc.gov> 
Subject: [External_ Sender] 1--07-2020 status 

Mr. Groom, 

I have not heard from you In a couple weeks and wondering about the status now that the 
holiday season is over and everyone getting back to normal work hours. 



I see your office has been a little busy with a new senior resident inspector and special 
inspection on sw silting. {That might be another legacy issue) 

If you need help maybe I can help you. 

(b)(7)(C) 



From: 
To: 
Subject: 
Date: 
Attachments : 

A4ALLEGAIION Resource 
R4ALLEGAIION Resource 
Expectation of Exceeding Timeliness Metrics I RIV-2019-A-0065 
Wednesday, January 22, 2020 2:16:12 PM 
imaae003.ong 

Note to File I RIV-2019-A-0065: 

Given the complexity of this allegation, the licensee's evaluation plan, and subsequent 
planned NRG review, RIV acknowledges that the approved evaluation plan for this 
allegation will likely exceed the 150 day metric and possibly the 180 day metric. The goal 
will be to complete our evaluation as soon as possible and within 360 days. RIV believes 
this extended review period is necessary to get a thorough assessment from the licensee, 
and a thorough, independent assessment from both RIV and HQ staff. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 



1~)(/)(CJ 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011- 4511 

SUBJECT: CONCERNS YOU RAISED TO THE NRC REGARDING COOPER NUCLEAR 
STATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear (b)(?)(C) 

On September 30, 2019, Region IV received an allegation referral from the NRC's Office of the 
Inspector General (OIG) regarding your concerns with the blowout panel analysis at the Cooper 
Nuclear Station. 

Enclosure 1 to this letter documents your concerns as we understand them. We have initiated 
actions to evaluate your concerns and will inform you of our findings. The NRC normally 
conducts an evaluation of a technical concern within 6 months, although complex issues may 
take longer. If the description of any of your concerns, as noted in Enclosure 1, is not accurate, 
please contact Mr. Jesse Rollins, Senior Allegation Coordinator, toll-free at the NRC's Safety 
Hotline at 1-800-695-7403 or 1-800-952-9677, Option 2, so that we can assure that your 
concerns are appropriately described and adequately addressed prior to the completion of our 
review. 

After evaluating the information you provided, we have determined that we will need additional 
information from you in order for the NRC to perform an effective review of your concerns. We 
would like to schedule a meeting with you to obtain additional information regarding your 
concerns. 

The NRC's brochure entitled, "Reporting Safety Concerns to the NRC," describes the NRC's 
process for reviewing nuclear safety concerns, and can be found on our public website 
(https://www.nrc.gov/readlng-rm/doc-collections/nuregs/brochures/br0240/). This brochure 
includes an important discussion of the identity protection provided by the NRG regarding these 
matters, as well as those circumstances that limit the NRC's ability to protect a concerned 
individual's identity. Please read that section of the brochure. 

Our normal practice is to correspond to individuals who raise concerns to our attention via 
certified mail with return receipt requested. This helps protect the individual's identity from 
inadvertent disclosure and also helps ensure that the correspondence is delivered directly to the 
intended party. We would like to request your mailing address so that we may send our 
correspondence to you. However, we can provide correspondence by another means, such as 
regular mail or by Internet e-mail based upon your desires. However, please note that we 
cannot guarantee the security or delivery of correspondence that is sent via the Internet. 
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There is a possibility that the message could be intercepted and read while it is in transmission. 
Please respond back to us with your desired method of communication and receipt of this email. 
If you do not confirm your method of communication by telephone or responding to this email, 
we will not transmit any additional information via the Internet. 

If a request is filed under the Freedom of Information Act related to your areas of concern, the 
information provided will , to the extent consistent with that act, be purged of names and other 
potential identifiers. 

Thank you for notifying us of your concerns. We will advise you when we have completed our 
review. If you should have any additional questions, or if the NRC can be of further assistance, 
please call me toll-free at the NRC's Safety Hotline at 1-800-695-7403 or 1-800-952-9677, 
Option 2. You may also provide information to me in writing at the address listed in the 
letterhead. 

Sincerely, 

Jesse M. Rollins 
Senior Allegation Coordinator 
Allegation Coordination and Enforcement Staff 

Enclosure: 
Statement of Concerns 
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bee w/Statement of Concerns: 
Allegation File 

Document : l(b){7)(F) I 
ADAMS: @ No Note: if DRS Always include DRP associated Branch Chief on concurrence 

OFFICE AC:ACES SAC 
NAME JLWeaver JMRollins 
SIGNATURE 
DATE 10/23/19 

OFFICIAL RECORD COPY 



Concern 1 

STATEMENT OF CONCERNS 
ALLEGATION RIV-2019-A-0065 

The licensee's calculations and/or analyses to determine peak turbine building pressure in the 
event of a High Energy Line Break (HELB) are non-conservative because they do not include 
valid failure mechanisms and modeling assumptions when determining the pressure at which 
the turbine building blowout panels will fail and vent to atmosphere. 

Concern 2 

The analyses used to determine the pressure at which the turbine building blowout panels will 
fail and vent to atmosphere is non-conservative because the licensee used failure values for 
materials in the panels based on their yield strength (FY) instead of their ultimate strength (FU) 
when modeling panel failure . The use of yield strength (FY) as a failure value is non
conservative because it does not adequately assure complete failure of the materials. 

Concern 3 

The calculations and or analyses used to support the conclusion that turbine building blowout 
panels will relieve pressure at 0.5 psid or less in the event of a High Energy Line Break (HELB) 
in the turbine building were not subject to the necessary reviews and quality standards that are 
required for design calculations and/or analyses. 

RIV-2019-A-0065 Enclosure 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 

Mr. John Dent, Jr. 
Vice President-Nuclear and CNO 
Nebraska Public Power District 
Cooper Nuclear Station 
72676 648A Avenue 
P.O. Box 98 
Brownville, NE 68321 

1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011- 4511 

SUBJECT: REQUEST FOR INFORMATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear Mr. Dent: 

The U.S. Nuclear Regulatory Commission (NRC) recently received information concerning 
activities at the Cooper Nuclear Station. We request that Nebraska Public Power District 
evaluate the information described in the enclosure to this letter and submit the results of that 
evaluation to the Region IV office. If Nebraska Public Power District substantiates a concern, 
please discuss Nebraska Public Power District's consideration of appropriate apparent or root 
causes, generic implications of the substantiated concern, and the appropriateness of corrective 
actions taken or planned. 

If your evaluation identifies any potential compliance issue with regard to NRC regulatory 
requirements or NRC commitments, please inform us regarding the requirement or commitment 
that may have been violated, the corrective actions taken or planned, and the corrective action 
documentation that addresses the issue. We ask that you reference our tracking number 
(RIV-2019-A-0065) in your written response, and that you make any records of your evaluation 
available for possible NRC inspection. 

The NRC will review your response to determine whether: (a) the individual conducting the 
investigation was independent of the organization with responsibility for the related functional 
area, {b) the evaluator has sufficient knowledge and experience to conduct a review in the 
related functional area, and (c) the evaluation was of sufficient depth and scope. Your response 
should describe how each of these attributes was satisfied. 

If individuals were interviewed as part of your review, your response should include the basis for 
determining that the number and cross section of individuals interviewed was appropriate to 
obtain the information necessary to fully evaluate the concerns. and the interview questions 
used. 

If your evaluation included a sample review of related documentation and/or potentially affected 
structures, systems, and components, your response should include the basis for d,etermining 
that the selected sample size was appropriately representative and adequate to obtain the 
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information necessary to fully evaluate the concerns. The NRC will consider these factors in 
reviewing the adequacy of your evaluation of these issues and in developing our conclusions 
witlh regard to the concerns provided in the enclosure. 

Normally the NRC requests a written response within 30 days of the date of the letter requesting 
information. However, given the complex nature of the concerns provided in the enclosure, your 
response time may need to be extended. Please contact Mr. Vincent G. Gaddy Chief, 
Engineering Branch 1, at 817-200-1243 after reviewing the enclosure to discuss your evaluation 
timeline. Within the agreed upon response time, submit, in writing, the results of your evaluation 
to Mr. Jesse M. Rollins, Senior Allegation Coordinator, at the address listed in the header of this 
letter. We request that your response include the details of your evaluation and findings related 
to the validity of the information provided. We request that your response only be sent to 
Mr. Rollins at the address listed in the header of this letter. No other copies should be sent to 
the NRC (i.e., your response should not be docketed or otherwise submitted to the NRC 
Document Control Desk). 

Any information submitted electronically to the NRC should be provided on a CD or DVD as 
externally provided thumb drives are prohibited from use on NRC computers. The use of any 
web-based document room must provide only general support documents to avoid the release 
of allegation information beyond a "need to know;" i.e. procedures, work orders, etc. If you 
choose to utilize a web-based document room to provide any supporting documents, please 
specify the web location, any specific access requirements, and folder title of where the 
documents may be retrieved. In the title, please include Mr. Rollins' name and the date of this 
letter. Do not use the allegation number. 

We also request that your response contain no personal privacy, proprietary, or safeguards 
information. If personal privacy or proprietary information is necessary to provide an acceptable 
response, please provide a bracketed copy of your response that identifies the information that 
should be protected and a redacted copy of your response that deletes such information. If you 
request withholding of such material, you must specifically identify the portions of your response 
that you seek to have withheld and provide in detail the bases for your claim of withholding (e.g., 
explain why the disclosure of information will create an unwarranted invasion of personal 
privacy or provide the information required by 10 CFR 2.390(b) to support a request for 
witlhholding confidential commercial or financial information). If safeguards information is 
necessary to provide an acceptable response, please provide the level of protection described 
in 10 CFR 73.21. If security-related Information is necessary to provide an acceptable 
response, please mark your entire response "Security-Related Information-Withhold from Public 
Disclosure Under 10 CFR 2.390." 

This letter and its enclosure should be contrnlled and distribution limited to personnel with a 
"need to know." The response requested by this letter and the accompanying enclosure are not 
subject to the clearance procedures of the Office of Management and Budget as required by the 
Paperwork Reduction Act of 1980, Pub. L. 96-511 . 
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Please contact Mr. Vincent G. Gaddy Chief, Engineering Branch 1, at 817-200-1243 within 5 
days to discuss your evaluation or investigation plan and how it will incorporate the request for 
information enclosed. Please provide any additional questions you may have at this time 
concerning this request. 

Docket: 50-298 
License: DPR-46 

Enclosure: As stated 

Sincerely, 

Jeremy R. Groom, Team Leader 
Allegation Coordination and Enforcement Staff 



Mr. J. Dent, Jr. 

bee w/enclosure 
Allegation File 
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(b)(?)(F) I 
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Ll ILl ' ·- .... ..., , @No 

OFFICE AC:ACES 
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DATE 12/18/19 
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NOT FOR PUBLIC DISCLOSURE 

Issue 1 

The NRC has received information that the girt bolt ultimate strength and shear strength 
assumed in Calculation NEDC 16-003 is non-conservative and may not be representative of the 
bolts used in the blowout panel construction. Specifically, the calculation improperly uses an 
average ultimate strength instead of maximum tested ultimate strength. Additionally, the 
average tensile strength is derived from testing of warehouse stock bolts which are likely from 
different heat and lots than of the bolts used in blowout panel construction. The average 
ultimate strength may not bound the ultimate strength of bolts used in construction. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide a discussion and evidence of any validation activities (walkdowns, testing, etc.) 
performed to ensure that the currently installed girt bolts are of the same grade (ASTM 
Grade A307) and/or have the same material properties as the bolts that were tested for 
Calculation NEDC 16-003. 

Issue 2 

The NRC has received information that Calculation NEDC 16-003 uses non-conservative failure 
mechanisms because it assumes that the inner and outer girt bolts, the near and far fillet welds, 
and the sag rod will fail in a sequential manner rather than being loaded in a shared load 
condition. Assuming a shared load condition for these components would be more realistic and 
would significantly increase the amount of pressure required to ensure the bolts and the welds 
would fail. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide the technical justification as to why it is appropriate to model the loading of the bolts, 
welds, and sag rods in a sequential manner rather than modeling the load as being 
simultaneously distributed across all components. 

Issue 3 

The NRC has received information that Calculation NEDC 16-003 does not appropriately 
account for resistance from sag rods installed between channel girts. These sag rods would 
restrain girt channel twisting and should be factored into the analysis. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods supporting 
the channel girts are flexible in bending because of the relatively large span (between girts) 
and small cross section, resulting in flexibility and low bending resistance. Therefore, the 
sag rods do not provide significant resistance to twisting of the girt channel. The relative 
stiffness of the blowout panels is likewise small compared to the stiffness of the girt channel 
and will not significantly affect the twisting of the girt channel." 

RIV-2019-A-0065 Enclosure 

NOT FOR PUBLIC DISCLOSURE 



NOT FOR PUBLIC DISCLOSURE 

Provide the technical information (dimensions, material properties, etc.) of the sag rods used 
to justify Calculation NEDC 16-003, Section 2.2, Assumption 3. 

Issue 4 

The NRC has received information that Calculation NEDC 16-003 does not use the correct 
method for joint design in accordance with AISC standards. The calculation uses a method that 
accounts for joint friction for as-built girt joint that is not conservative and does not meet AISC 
requirements. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide the relevant construction standard used to assemble the turbine building column to 
girt joint. Please specify the type of bolted joint design of the as-built girt joint (i.e. 
shear/bearing, slip-critical, or direct tension). 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and 
between the angle and column flanges following weld failure. A range of friction for carbon 
steels is provided In various text (see (16] as an example). A dry mild steel on mild steel 
value of 0.78 is listed under static conditions, with a sliding value around 0.42. A value of 
0.35 has been commonly used as a lower bound friction value for most steel on steel 
surface conditions. Since selecting a low value is considered conservative, a value of 0.25 is 
utilized herein." 

Issue 5 

The NRC has received information that Calculation NEDC 16-003 does not demonstrate that 
the 5362 square foot blowout area is adequate to prevent pressure retention beyond 0.5 psig in 
the Turbine building following a High Energy Line Break (HELB) event. A previous analysis 
performed by a contractor using GOTHIC modeling found that a blowout area of 30,000 square 
foot still resulted in pressure retention. 

In addition to evaluating the issue and providing the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi, it is 
predicted failure of the panel support system at this pressure will result in a loss (blowout) of 
total panel area of 5,362 ft2." Provide the engineering analysis or calculation that 
demonstrates that a total panel area of 5,362 ft2 is enough to maintain peak pressure in the 
turbine building below 0.5 psig. 

RIV-2019-A-0065 2 Enclosure 
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Issue 6 

The NRC has received information that the assumed turbine building siding blowout area in 
NEDC 16-003 (5362 square foot) is based on column centerline which would be 
non-conservative because column flanges would protrude beyond column centerline and reduce 
the actual blowout area. This would increase the pressure retention in the turbine building 
potentially beyond 0.5 psig. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Provide engineering drawings that show the actual dimensions of the blowout area credited 
in NEDC 16-003. 

Issue 7 

The NRC has received information that Calculation NEDC 16-003 includes non-conservative 
assumptions involving how the forces against the turbine building siding are distributed during a 
high energy line break. Specifically, the distributed force only assumes a single girt channel 
whereas the actual construction of the turbine building blowout panel includes multiple girt 
channels. Consequently, the resultant force may not be enough to ensure bolt and weld failures 
at pressures less than 0.5 psig. 

In addition to evaluating the issue and prov1iding the response information requested in the 
cover letter, we ask that your response address or include the following: 

• Please clarify whether the resultant force is distributed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine bui lding 
blowout panel. 

• Additionally, provide a copy of the most current revision of Calculation NEDC 16-003. 

RIV-2019-A-0065 3 Enclosure 
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Scott Morris 
Regional Administrator, Region IV 
US. Nuclear Regulatory Commission 
1600 E. Lamar Blvd 
Arlington, TX 76011 

Dear Mr. Morris, 

I am writing you as a concerned citizen with a safety issue. The actual issue is multifaceted, but the 

mafn technical safety issue is with the Cooper Nuclear Station Turbine Building siding blow off pressure. 

The plant Is required to be designed to withstand design bases accidents (OBA). One of the DBAs is the 

High Energy Line Break. For the Cooper Nuclea1r Station the Design Basis Accident is considered the High 

Energy Line Break of the main steam llne in the Turbine Building. To alleviate the steam break effects, It 

is credited that the steam is vented by blowout panels. 

The original design and licensing bases states the turbine building siding will blow off at approximately 

0.50 psid In order to vent steam to prevent steam from entering adjacent rooms containing safety 

related equipment. These rooms are protected by Steam Exclusion Boundary doors designed to 

withstand a pressure of approximately 0.5 psi. Analysis for a separate issue identified that the siding 

would blow out at 1 to 1.5 psig. This discrepancy was later Identified in CAP and a series of other 

analyses were done over a 5 year period, providing a condusion of a blow out pressure less than 0.5 

psig. However review of the analysis identifies some very questionable inputs, assumptions and 

methodology. 

Using a very simple hand calculation it is shown that a blowout pressure of 0.45 psid is not feasible, and 

the blow out pressure needs to be over 2 psid, and even possibly 4 psid or more. 

This Is the "little" technical issue. 

Additionally, this has been an issue since 2011 and under Region IV office evaluation since 2013. In 

addition, Region IV office requested NRR civll structural engineers review, which resulted in finding the 

licensee's FEA analysis acceptable. 

I find this is more fundamentally disturbing and want to make sure this is brought to your attention. I 

question the technical capability of your staff and if they are truly capable of protecting the health and 

safety of the public. At this moment I would find it easy to believe they would accept 2+2=5. 

I hope you can address this promptly, since the issue does not adequately fulfill the design and llcenslng 

bases commitments for the operating license, and therefore are putting the health and safety of the 

public at risk. I have been communicating with Mr. Groom and Mr. Rollins, but they have provided a 



proposed tlme line extending up to 12 months. Considering this has been going on for several years, 

and potential adverse consequence I think it deserves much more prompt attention. 

Thank you for time, I hope you recognize the potential risk and change the priorities for a more timely 
rA~A1 ... :-,. , 

(b)(?)(C) 



From: 
To: 
Subject: 
Da te: 
At.techments: 

R4ALLEGAJION Resource 
R4ALLEGAJION Resource 
Note to File I RIV-2019-A-0065 
Wednesday, December 04, 2019 10:07:52 AM 
lmaoo001 ono 

Note to File Regarding Metric Dates I RIV-2019-A-0065 

As documented in the ARB records for October 23, 2019, and November 19, 2019, the 
concerns provided by the Cl were initially determined to be non-allegations because Region 
IV had already reviewed the calculation in question (NEDC 16-003) in 2016 and, with 
assistance from the Office of Nuclear Regulatory Research (NRA), Design Engineering 
Branch, determined that the calculation adequately established the range of failure of the 
blowout panels at high energy line break pressures below 0.5 pounds per square inch as 
specified in Cooper Nuclear Station's Updated Final Safety Analysis Report. The NRC's 
assessment of calculation 16-003 is documented in inspection report 05000298/2016003, 
dated November 10, 2016 (ADAMS Accession No. ML 16315A141 ). Therefore the ARB 
determined that the validity of the Cl's general and non-specific concerns questioning the 
adequacy of the calculation was known and therefore should not be considered allegations. 

However, based on the history and complexity of this issue, the ARB determined that ACES 
should continue to attempt to obtain specific concern statements regarding the calculation 
of record to determine whether there were any concerns or issues that may not have 
already been addressed during the NRC's prior review of Calculation 16-003. In the weeks 
following the ARBs, ACES continued to try to elicit specific technical concerns from the 
alleger. 

011 November 27, 2019, ACES had a phone call with the alleger during which specific 
concern statements were provided. While it is quite possible and likely that these concern 
statements had already been considered during the NRC's previous review of Calculation 
16-003, it has been approximately 3 years since the calculation was reviewed and the RIV 
NRC personnel primarly responsible for reviewing the calculation have retired. Therefore, 
ACES could not verify that the specific concerns raised by the Cl during the November 27, 
2019 phone call had already been considered by the NRG. For this reason, it was 
determined that the concerns expressed on the phone call would be considered allegations 
and the receipt date would be November 27, 2019, with all subsequent metric dates based 
off of that date. 

V/r 

)" .......... , 
I ~ • .( • ~wJ 
Jesse M. Rollins 
Senior Allegation Coordinator 
RIV/ORNACES 
817-200-1431 



From: 
To: 
Subject: 
Date: 
Attachments: 

R4ALLEGATION Resource 
R4ALLEGATION Resource 
Note to Flle Regarding 10 Month ARB I RIV-2019·A·0065 
Monday, August 31, 2020 1:27:53 PM 
imaQe003.ono 

Note to File Regarding 10 Month ARB I RIV-2019-A-0065 

ACES noted that the 10 Month ARB due date for this case was 8/25/2020; however, ACES 
decided to delay the 10 month ARB until the closure letter was reviewed by the technical 
branch. This will enable the ARB to review the approved closure of the case before making 
a decision on any appropriate action. As of today (8/31) the closure is being reviewed by 
the staff and the case will be brought to ARB next week (9/8). Senior management have 
been regularly briefed on the status of this case since the last ARB. Delaying the 10 month 
ARB by 2 weeks will not negatively impact RIV's handling of th is allegation . 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 
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SUBJECT: 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011 - 4511 

September 30, 2020 

Malion Bartley 
Deputy Assistant Inspector General for Investigations 
Office of the Inspector General 

John D. Monninger IRA/ 
Deputy Regional Administrator 
Region IV 

FINAL RESPONSE TO OFFICE OF THE INSPECTOR GENERAL 
ALLEGATION REFERRAL A 19 08604 

On September 30, 2019, Region IV received an allegation forwarded from the Office of the 
Inspector General (OIG) concerning the design of Cooper Nuclear Station's turbine building 
blowout panels, used to mitigate a postulated high energy line break (HELB). The OIG referral 
included the following specific concern statements: 

1. The (licensee's] analysis used a stress factor based on Fy (yield) when designing for a 
blowout panel that would be required to fail at Fu (ultimate). 

2. The [licensee's] analysis did not include valid failure mechanisms and included errors in 
modeling assumptions. 

3. There is no design calculation to support the assertions made in Amendment 25 to the 
USAR. 

Note that Concerns 1 and 2 described above were later refined to more specific concern 
statements regarding the technical adequacy of the licensee's analysis following substantial 
discussions with the concerned individual. The more specific concern statements bound what 
was referred to the NRC by the OIG and are discussed further in the attached closure letter to 
the concerned individual. Concern 3 involving a lack of a design calculation was determined to 
be unsubstantiated as the licensee did maintain a calculation of record (e.g. a design 
calculation) that demonstrated the assertions made in Amendment 25 to the USAR. 

As discussed in our previous update memorandums, Region IV entered the OIG referral into the 
Region IV allegation program as Allegation RIV-2019-A-0065 and convened multiple Allegation 
Review Boards (ARBs) to discuss the concerns. Following additional substantial dialogue with 
the concerned individual, a December 17, 2019 ARB approved 8 specific concern statements 
expressed by the alleger regarding the design of the Cooper Nuclear Station's turbine building 
blowout panels. The ARB also approved an action to send a Request for Information (RFI) to 
Nebraska Public Power District (NPPD), followed by two independent reviews by NRG staff in 
Region IV and the NRC's Office of Nuclear Regulatory Research. One of the 8 concerns 
involved proof testing of the design of the turbine building blowout panels and was closed 



Official Use Only • OIG Investigation Information 

without further action because the ARB determined that it was not a potential violation of NRC 
requirements. 

On January 16, 2020, Region IV sent the RFI to NPPD with specific questions and a request to 
evaluate 7 of the 8 concerns assigned to RIV-2019-A-0065. Due to the complexity of the 
issues, the NRC approved the licensee's plan to submit a response within 90 days. 

On April 8, 2020, NPPD contacted the NRC and requested a 30-day extension to the RFI 
response due date based on unanticipated delays created by the COVID-19 Public Health 
Emergency. Region IV granted the extension and set a new RFI response due date of May 15, 
2020. The licensee submitted their RFI response to the NRC on May 13, 2020. 

On June 1, 2020, Region IV sent an informal assistance request to the NRC's Office of Nuclear 
Regulatory Research seeking their help in reviewing the licensee's RFI response. The Office of 
Nuclear Regulatory Research provided the preliminary results of their review of the RFI (draft 
report) on July 17, 2020, and Region IV provided comments on the draft report on July 30, 
2020. The Office of Nuclear Regulatory Research provided their final report to Region IV, on 
August 21 , 2020. 

Region IV, Division of Reactor Safety, Engineering Branch 1, completed an independent review 
of the concerns associated with Allegation RIV-2019-A-0065, informed by the licensee's RFI 
response and the work performed by the Office of Nuclear Regulatory Research. Engineering 
Branch 1 completed their review and provided a draft assessment of the concerns for review 
and concurrence on August 24, 2020. 

On September 17, 2020, Region IV issued a final closure letter to the concerned individual that 
documented our conclusions with respect to each of the concerns involving the design of the 
Cooper Nuclear Station's turbine building blowout panels. The closure letter did not 
substantiate any of the concerns and confirmed that there is reasonable assurance that the 
blowout panels will perform their intended functions following a postulated high energy line 
break. The final closure letter included a copy of licensee calculations prepared by its 
engineering contractors in response to the RFI. The inclusion of these calculations as part of 
the closure package was coordinated with both the licensee and the NRC's Office of 
Enforcement (Agency Allegations Advisor) as it is outside of the NRC's normal practice. 
However, Region IV felt that providing the calculations was appropriate for this case given its 
history, and the need to foster openness and transparency. A copy of Region IV's final closure 
letter with all attachments is included with this memorandum. 

If you have any questions or concerns regarding Region IV's handling of these concerns, please 
contact the ACES Team Leader, Jeremy Groom, at (817) 200-1182. 
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MEMORANDUM TO: 

FROM: 

SUBJECT: 

Official Use Only. - OIG Investigation Information 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011-4511 

Malion Bartley 
Deputy Assistant Inspector General for Investigations 
Office of the Inspector General 

Mark R. Shaffer 
Deputy Regional Administrator 
Region IV 

PROGRESS UPDATE - OFFICE OF THE INSPECTOR 
GENERAL ALLEGATION REFERRAL A 19 08604 

On September 30, 2019, Region IV received an allegation (opened as Region IV Allegation RIV-
2019-A-0065) forwarded from the Office of the Inspector General (OIG) concerning the design 
of Cooper Nuclear Station's turbine building blowout panels, used to mitigate a postulated high 
energy line break (HELB). Because Region IV's work to resolve these concerns was predicted 
to result in a final closure beyond the response deadline included in the OIG referral letter 
(December 30, 2019), an interim response memorandum was provided on December 5, 2019. 

This memorandum serves to provide a progress update to OIG on the status of Region IV's 
work to close allegations related to the Cooper Nuclear Station's turbine building blowout 
panels. The following events document Region IV's actions taken since our December 5, 2019 
interim response memorandum: 

• December 17, 2019: Region IV convened an Allegation Review Board (ARB) to discuss 
Allegation RIV-2019-A-0065. This ARB approved 8 concerns associated with the 
Cooper Nuclear Station's turbine bUJilding blowout panels and approved the Region IV 
staff's proposal to send a Request for Information (RFI) to Nebraska Public Power 
District (NPPD) followed by NRC staff review. 

• December 19, 2019: Region IV sent an allegation acknowledgment letter to the 
concerned individual, summarizing the 8 concerns identified and approved by the 
December 17, 2019 ARB. 

• January 16, 2020: As directed by the December 17, 2019 ARB, Region IV sent an RFI 
to NPPD with specific questions and a request to evaluate the 8 concerns assigned to 
RIV-2019-A-0065. 

• January 17, 2020: The Regional Administrator, Region IV, received a letter from the 
concerned individual expressing disappointment with the timeliness of the NIRC's 
response to allegation RIV-2019-A-0065. The Regional Administrator, Region IV 
provided a response to the concerned individual on February 10, 2020. 

• January 22, 2020: Region IV, Engineering Branch 1, conducted an RFI callback with 
NPPD to discuss their evaluation plans for the concerns involving the Cooper Nuclear 
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• Station's turbine building blowout panels. During that RFI callback, the licensee 
described their plan to use an outside engineering vendor to perform an independent 
review of the subject calculation. The licensee also stated that upon completion of 
all technical and independent reviews, the licensee's legal department planned to 
review the final product prior to submitting to the NRC. Given these steps, NPPD 
requested a full 90 days to complete their evaluation. Due to the complexity of the 
issues, the NRC approved the licensee's plan to submit a response within 90 days 
(anticipated response no later than April 15, 2020). 

NOTE: Shortly after the January 22, 2020 callback, the Region IV Allegations 
Coordination and Enforcement (ACES) staff sent an email to file acknowledging that 
given the complexity of this allegation, the licensee 's evaluation plan, and subsequent 
planned NRG review, the a/legation will likely exceed the 150-day and possibly the 180-
day closure metrics. 

• April 8, 2020: NPPD requested a 30-day extension to the RFI response due date based 
on unanticipated delays created by the COVID-19 Public Health Emergency. Region IV 
granted the extension and set a new RFI response due date of May 15, 2020. 

Region IV anticipates that following receipt of the licensee's RFI response, an additional 60-90 
days of staff review time will be necessary to close Allegation 2019-A-0065. This time will 
include a period of independent peer review from the Office of Nuclear Reactor Research, 
Structural , Geotechnical and Seismic Engineering Branch. Upon completion of the NRC staff 
review of the concerns assigned to Allegation RIV-2019-A-0065, Region IV will provide a copy 
of the final closure documentation to OIG (estimated completion August 15, 2020). 

If you have any questions or concerns with this progress report or the Region IV closure plan, 
please direct them to ACES Team Leader, Jeremy Groom (817) 200-1182. 



M. Bartley 
Official Use Only - OIG Investigation Information 

3 

PROGRESS UPDATE - OFFICE OF THE INSPECTOR GENERAL ALLEGATION 
REFERRAL A 19 08604 

DISTRIBUTION: 
SMorris, RA 
JGroom, ORA 

DOCUMENT NAME: l(b)(?}(F} !(b)(7}(F} I ,..__ ___________________ __. 
~ntlre Report ~DAMS: ~ Publidy Available ~ Non-Sensitive reyword: 
!l!l SUNSI Review: D Yes 00 No Non-Publlclv Available Sensitive 

OFFICE TL:ACES DRA:ORA 
NAME JGroom MShaffer I I 
SIGNATURE /RA/ E I I 
DATE 04121/20 I I 

OFFICIAL RECORD COPY 



From: 
To: 
Subject: 
Date: 

Groom Jeremy 
R4ALLEGATION Resource 
..... se .. sltl, e AllegatleA5 IAk>RXlitlon • 2019·A·0065 Phone Record·••n 
Tuesday, September 15, 2020 9:44:46 AM 

On Thursday, September 10, 2020, I conducted a phone conversation with the concerned 
individual (Cl) for Allegation 2019-A-0065. The purpose of the call was to provide an 
update to the Cl on the NRC's plans to close the subject allegation. During the call , I 
provided the following: 

• A summary of the eight concerns that the NRC reviewed as part of the allegation. 

• A summary of the review steps that the NRC had initiated to review the concerns. 
This included the RFI referral , the licensee's use of the independent engineering 
contractor, the review performed by the NRC's Office of Research and the 
independent review performed by Region IV/DRS/EB1 . 

• The timeline for providing the final closure letter and confirmation of the licensee's 
desire to receive this correspondence by email. 

During the call, I did not provide any detailed information regarding the NRC's conclusions 
for each of the subject concerns but told the Cl we planned to issue our final closure memo 

the week of September 14th. 

The concerned individual pressed me for more details on the NRC's final conclusions and if 
the simple calculation provided by the Cl was addressed. I told the Cl that the simple 
calculation was addressed by the technical staff who identified the calculation only included 
shear forces and not bending moments which are necessary to show failure. The Cl 
expressed concern with this approach and pressed for more details. I asked the Cl to wait 
for the final closure document which woulld include a more detailed discussion. The call 
ended with the Cl agreeing to wait for the closure document but expressing concern that we 
reached the wrong conclusion. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegat ions and Enforcement 
U.S. NRC, Region IV 

Office: 817-200-1182 

Cell : j(b)(7)(C) I 
Je remy.eroom@occ.eov 

"Together, we work to foster a culture of high 

trust that maximizes professional growth 

and inspires leadership at all levels." 



From: 
To: 
Subject: 
Date: 
At.techments: 

R4ALLEGAJION Resource 
R4ALLEGAJION Resource 
Phone Call with Cl I RIV-2019-A-0065 
Monday, November 18, 2019 10:56:39 AM 
lmaoo001 ono 

On November 7, 2019, myself (SAC) and Jeremy Groom (TL:ACES) called the Cl to obtain 
some of the technical details behind the Cl's concerns and to discuss potential travel 
arrangements. 

When asked why the Cl felt that the licensee's current calculation (NEDC 16-003) was 
inadequate, the Cl stated that past wind loading evaluations for the Turbine Building (TB) 
siding in the early 1970s determined that they could withstand wind loading pressures of 
approximately 1 to 1.5 psi. Therefore, the Cl felt that it was highly unlikely that the panels 
could blow out at 0.5 psi during a high energy line break event in the TB. 

The Cl also stated that there were other blow out panels in the plant that were constructed 
differently and used controlled release fasteners to assure that the panels would blowout at 
.5 psi. The TB blowout panels were not constructed in the same way and they use different 
materials. The Cl stated that because they were not constructed like the other blowout 
panels, true blowout panels designed for that purpose, there's little assurance that the TB 
panels will blowout at 0.5 psi. 

The Cl also expressed the concerns that improper strength values were applied to some of 
the components of the blowout panels; however, the Cl could not articulate what specific 
stlf'ength values were assigned to what specific components in the calculation of record. 
The Cl only had information on how these values were used in past blowout panel 
calculations. 

The Cl was asked several times if they had any specific technical concerns with the 
licensee's current calculation of record (NEDC 16-003). The Cl stated thats/he had only 
seen a few pages of the calculation, such as the cover page, and would need to look at the 
calculation in detail before s/he could provide specific technical concerns. The Cl did not 
know the specific assumptions, inputs, or methodologies used in the current calculation of 
record. The Cl just felt that the conclusion that the panels would blowout at or below .5 is 
highly unlikely for the reasons listed above. 

We ended the phone call by thanking the Cl for their time and telling them that we would be 
in contact if we felt an in-person meeting was necessary, and that we would let them know 
what the next step will be. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 



817-200-1431 



From: 
To: 
Subject: 
Date: 
Attachments: 

!lb\17}/Q\ 
R4ALLEGATION Resource: Groom. Jeremy 
[External_Sender] Re: STATUS LETTER RN-2019-A-0065 
Thursday, September 10, 2020 3:07:38 PM 
lrnacie002. ona 
lmacieOOl.ona 

Just got your messge, 
will call In 5 min 

0111 Thursday, September 10. 2020, 2:47:33 PM CDT. Groom, Jeremy <jeremy.groom@nrc.gov> wrote: 

I am available right now if you would like to discuss. I can be reached at 817-200-1182. 

Jeremy 

From: !(b)(?)(C) 

Sent: Thursday, September 10, 2020 2:26 PM 
To: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov>; Groom, Jeremy 
<Jeremy.Groom@nrc.gov> 
Subject: [External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 

do you want to call me or I call you? 

When is a good time? 

On Thursday, September 10, 2020, 11 :57:14 AM CDT J_(b_)(?_)(_C_) __________ lwrote: 

Mr. Groom 

Sounds great, 

can you send me a quick out line of the topics 

instead of hitting me cold.? 

l(b)(7)(C) 



On Thursday, September 10, 2020, 11 :53:08 AM CDT, Groom, Jeremy <jeremy.groom@nrc,goy> wrote: 

l(b)(?)(C) 

Our technical review of your concerns is complete and we are very close to issuing our final response 
letter. I anticipate that we will issue that document next week. Would you be interested in quick phone 
call to discuss the scope of our review and what you can expect next week? 

Thanks. 

Jeremy 

From:!(b)(?)(C) 
Sent: Thursday, September 10, 2020 8:48 AM 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc gov>; Groom, Jeremy 
<Jeremy,Groom@nrc gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 

I think it is September and I have not been hit by a beer truck yet, even though they keep driving by. 

Whal is the latest status on our litUe project? 

"I have a concern" 

l (b)(?)(C) 

On Monday, August 3, 2020, 3:52:22 PM CDT, Groom, Jeremy <jeremy groom@nrc gov> wrnte: 

l (b)(?)(C) 



Thank you for reaching out for an updated status. 

Our technical review of your concerns is progressing and is on track for completion later this month. 
However, we added some additional time for two separate NRC groups to review the licensee's 
conclusions. 

We plan to provide you substantially more information than we have in the past. The extra amount of 
documentation coupled with the few extra weeks of review lime will likely push issuance of our final 
closure letter Into September. 

1-'lease let me know 1t you have any ques!Jons. 

Jeremy 

From: !(b}(?}(C} 
Sent: Thursday, July 30, 2020 11 :21 AM 
To: R4ALLEGATION Resource <R4ALLEGAT!ON,Resource@nrc.goy>; Groom, Jeremy 
<Jeremy Groom@nrc gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 

What is the status of our favorite project? 

Is it still on track for late August? 

l(b)(?)(C) 

On Wednesday, June 17, 2020, 11 :25:15 AM CDT, Groom, Jeremy <jeremy,groom@nrc.gov> wrote: 

!(b){7)(C) 



If you file a FOIA, it will be filled at the time of receipt based on the current status of whatever documents 
you are requesting. Because of this, you may want to watt until the NRC make a decision on your 
concerns (planned for late August 2020) so that you will ensure that nothing will be excluded based on it 
being pre-decisional. 

Regarding your second item, I understand your past experience with the NRC on this issue. As with any 
NRC decision, you will always have the opportunity to review and challenge our conclusions, either 
directly to us or to the OIG. 

Please let me know if you have any questions or concerns. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 

Cell: l(b)(?)(C) 

Jeremy groom@nrc gov 

From: !(b)(?)(C) 
Sent: Wednesday, June 10, 2020 2:46 PM 
To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc gov>; Groom, Jeremy 
<Jeremy.Groom@nrc gov> 
Subject: [External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
01<, if you say so. 

1. But if I file a FOIA, will it be filled when done with the decision? 

2. As a reminder and mentioned before, your last regulatory review and decision was less than adequate 
and I identified some major problems which led to your RFI. What 1s going to happen if the same thing 
happens again? 



!(b)(7)(C) 

On Wednesday, June 10, 2020, 01 :44:34 PM CDT, Groom, Jeremy <jeremy groom@nrc gov> wrote: 

!(b)(7)(C) 

We have determined that we cannot provide the licensee's analysis/RF! response lo you at this lime as 
these documents are pre-decisional NRC enforcement information. You are free to FOIA these 
documents but they will likely be withheld from release until we complete our review (see 
FOIAExemption 7: Investigatory and other information compiled for law enforcement purposes). 

Please let me know if you have any questions or concerns. 

Jeremy 

Fromt )(?)(C) 
Sent:nday, May 29, 2020 2:58 PM 
To: R4ALLEGATION Resource <R4ALLEGAT!ON Resource@nrc gov>; Groom, Jeremy 
<Jeremy.Groom@nrc,gov> 
Subject: [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
Thanks for the update. 

I might wait a couple weeks to see if you can kick it over. 
If not by then, I may do the foia. 

l(b)(7)(C) 

On Friday, May 29, 2020, 02:45:42 PM CDT, Groom, Jeremy <jeremy groom@nrc gov> wrote: 

l(b)(7)(C) 

My apologies for the delay. In response to your last email question 2, I am trying to see if I can 
provide you the licensee analysis which is not lhe normal protocol. I do not have an answer on that 
yet and will respond separately for that question. 



Our timeline for responding to you request is late August. 

If you plan to submit a FOIA request, the allegation number 2019-A-0065 will be sufficient to capture 
the documents you are looking for. 

Jeremy 

Fromt )(?)(C) 
Sent: nday, May 29, 2020 10:35 AM 
To: R4ALLEGATION Resource <R4ALLEGATION Resaurce@nrc gay>; Groom, Jeremy 
<Jeremy,Groam@nrc gay> 
Subject : [External_Sender] Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 

What is the time line for your plan? 

Do I need to write a FOIA request? 
What is the NPPD document identification for the foia? 

!(b)(?)(C) 

On Wednesday, May 27, 2020, 02:33:47 PM CDT~ ... (b-)(7_)(_C_) ________ ... I wrote: 

Mr. Groom, 
Yes, it was a rhetorical question, but it was a question based on your previous statement. 

1. You gave a few steps you have to do. What is your time line? 

2. When are you going to send me a copy of the licensee's analysis? I know you are going to bulk 
at that, but In consideration of the comments I made before and disregarding by your office and 
the major finding I identified, it might be prudent for not making a final conclusion again, and I find 
another major issue. I would think you might not want another reoccurrence. 

l(b)(?)(C) 

On Wednesday, May 27, 2020, 12:06:38 PM CDT, Groom, Jeremy <jeremy graam@nrc gay> 
wrote: 

l(b)(?)(C) 

My apologies, I misinterpreted your May 19, 2020 email asking if it was mid-May as a rhetorical 



question rather than an inquiry seeking information. 

The NRG did receive the licensee response to our request for information. Our technical staff 
in Region IV are currently reviewing the RFI response which will be followed by an independent 
review by experts from NRG HQs. Once we complete our review, we will send you a final 
closure letter with our conclusions. 

Please let me know if you have any questions. 

Jeremy 

From:~ )(?)(C) ! 
Sent:ednesday, May 27, 2020 i 1:.28 AM 
To: R4ALLEGATION Resource <R4ALLEGAT!ON Resource@nrc gov>: Groom, Jeremy 
<Jeremy.Groom@nrc.gov> 
Subject: [External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

On Tuesday, May 19, 2020, 09:27:41 AM CDTJ ... (b_J(7_l(_C_) _________ I wrote: 

Mr. Groom, 

"we now anticipate a response from NPPD In mid-May• 

Is it mid May yet? 

l(b)(7)(C) 

On Tuesday, May 5, 2020, 08:10:02 PM CDT,l(b)(7)(C) 
wrote: ,.__ ___________ _. 

Mr. Groom 

Excuse me, but your message said • Please see the attached letter for a status of your 
concerns." 

Which appears to me to be the very same message sent in January. I would like to think a 



better update is what you stated in your last message. 

"The status of the NRC's review of your concerns is unchanged since my last update 
provided on April 22, 2020. The NRC approved a 30-day extension to the RFI response 
because of delays caused by the COVID-19 public health emergency and we now 
anticipate a response from NPPD in mid-May. The NRC will respond to your concerns 
once we have reviewed the licensee RFI response." 

Thank ou 
(b)(?)(C) 

On Tuesday, May 5, 2020, 04:06:16 PM COT, Groom, Jeremy 
<jeremy groom@nrc gov> wrote: 

!(b)(?)(C) 

The status of the NRC's review of your concerns is unchanged since my last update 
provided on April 22, 2020. The NRC approved a 30-day extension to the RFI response 
because of delays caused by the COVID-19 public health emergency and we now 
anticipate a response from NPPD in mid-May. The NRC will respond to your concerns 
once we have reviewed the licensee RFI response. 

Our letter sent yesterday was simply a formal update required by our program. 

If you have any questions, please feel free to contact me. 

Jeremy 

From:~b)(?)(C) 
Sent:onday, May 4, 2020 8:08 PM 
To: R4ALLEGATION Resource <R4ALLEGATION,Resource@nrc,goy> 
Cc: Groom. Jeremy <Jeremy Groom@nrc goy> 
Subject: [External_Sender) Re: STATUS LETTER RIV-2019-A-0065 

Mr. Groom, 
I don't understand what this really means. The last thing I knew was NPPD was given a 
one month extension to mid May. Does this mean you have the NPPD responses yet, 
or are you still expecting it in the next week or two? 

l(b)(?)(C) 



Mr. Groom, 
I don't understand what this really means. The last thing I knew was NPPD was given a 
one month extension to mid May. Does this mean you have the NPPD responses yet, 
or are you still expecting it fn the next week or two? 

l(b)(?)(C) 

Mr. Groom, 
I don't understand what this really means. The last thing I knew was NPPD was given a 
one month extension to mid May. Does this mean you have the NPPD responses yet, 
or are you still expecting it In the next week or two? 

!{b)(?)(C) 

On Monday, May 4, 2020, 03:49:39 PM CDT, R4ALLEGATION Resource 
<r4aUegation,resource@nrc.gov> wrote: 

(b)(?)(C) 

Please see the attached letter for a status of your concerns. 

Sincerely, 

Judith Weaver 

Allegation Coordinator/Enforcement SpccialiSl 

FFO C'oun~clor 

U.S. Nuclear Regulatory Commission. Region IV 

1600 I .. Lamar Blvd. 

Arlington. 1 X 760 11 

817-200-1145 



From:!(b)(l)(C) 
Sent: Wednesday, April 22, 2020 9:38 AM 
To: Groom, Jeremy <Jeremy Groam@nrc gay> 
Cc: R4ALLEGATION Resource <R4ALLEGATlON Resaurce@nrc gay> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for your update. 
How did I guess that back in mid March? 

And did they provide justification or any partial technical response? 

Especially most engineering contractors worked in separate offices and a lot did 
work at home. 
I had dozens of engineering contractors who I never met. Just email and phone 
calls. 

And now another 30 days,, and mid May there will be a request for another 60 
days.? 

And then there will be summer and Fourth of July and summer vacation . 

Please explain to me why this is not a JCO. 

l(b)(?)(C) 

On Wednesday, April 22, 2020, 08:18:48 AM CDT, Groom, Jeremy 
<jeremy groam@nrc gay> wrote: 

l(b){?)(C) 

The licensee tor Cooper recently requested a 30 day extension for the RFI 
response because the engineering contractor that Is performing the independent 
review of the calculation has been affected by the COVID-19 public health 
emergency. The NRG approved this request and we now anticipate a licensee 
response In mid-May. 

If you have any questions, please feel free lo contact me. 

Jeremy 

From: tb )(7XC) 
Sent:onday, April 20, 2020 10:43 AM 
To: Groom, Jeremy <Jeremy Groam@nrc goy> 



Cc: Rollins, Jesse <Jesse Rollios@nrc goy> 
Subject: [External_Sender) Re: CNS TB siding RFI response 

Mr. Groom and Mr. Rollins 

I believe ii is beyond mid April by now. 

What is the status with RFI response 

Thank you 

l(b)(?)(C) 

On Wednesday, March 18, 2020, 3:10:29 PM CDT, Groom, Jeremy 
<jeremy.groom@nrc goy> wrote: 

l(b)(?)(C) 

Currently, we do not anticipate a delay in the licensee's RFI response but the 
situation involving COVID-19 is very fluid and it is difficult to predict what will 
happen in the coming weeks. I will provide you an update if anything changes. 

Jeremy Groom 

From:!(b)(7)(C) ....---.-................................... - ... 
Sent: Monday, March 16, 2020 8:05 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse Ronlns@nrc gov> 
Subject: [External_Sender) Re: CNS TB siding RFI response 

Jeremy and Jesse, 

Are you still expecting the licensee's response as scheduled and not being 
delayed? 

l(b)(?)(C) 

On Friday, February 28, 2020, 03:28:11 PM CST,l(b)(7)(C) 
!{b)(?)(C) !wrote: 



Jeremy and Jesse 

Thank you for the clarification. I re-reviewed your RFI. 
At what point in your review process are you going to let me see what their 
response is? 

Enjoy the weekend 

!(b)(7)(C} ! 
On Friday, February 28, 2020, 12:42:11 PM CST, Groom, Jeremy 
<jeremy groom@nrc,goy> wrote: 

l(b)(?)(C)--

We have not provided your simple hand calculation to the licensee but we 
did describe the nexus of what your simple calculation shows and why it 
results in a concern that needs to be validated. In essence, a concern that 
the calculation of record includes non-conservative assumptions involving 
how the forces against the turbine building siding are distributed during a 
high energy line break (because of any number of factors, bolls. girts, etc.) 
and because of this. the resultant force is not enough to ensure bolt and 
weld failures at pressures less than 0.5 psig. 

The licensee is reviewing this concern and the NRC will independently 
review their conclusions. 

Please let me know if you have any additional questions. 

Jeremy 

From:~ )(?XC) I 
Sent: ~ hursday, February 27, 2020 9:24 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc,goy> 
Cc: Rollins, Jesse <Jesse,Romns@nrc gov> 
Subject: [External_Sender) Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for the update. 
Are they aware of the simple hand calc I provided to you? 

l(b)(?)(C) __ 



On Thursday, February 27, 2020, 09:16:41 AM CST, Groom, Jeremy 
<jeremy groom@nrc gov> wrote: 

l(b)(l)(C) 

The NRC send the request for information on January 16, 2020. Cooper 
has elected to contract with an independent engineering firm to re-review 
the calculation and associated finite element analysis. Because of this, 
we have agreed to a response date of mid-April 2020. 

Please let me know if you have any questions or concerns. 

Jeremy 

--o ·. -
From: 
Sent tr==:".'7'",..-:-==~...-.il'tl'l'l'l""'P:~"TTT"" 

To: Groom, Jeremy <Jeremy,Groom@nrc,gov> 
Cc: Rollins, Jesse <Jesse.Romns@nrc,gov> 
Subject: [Extemal_Sender) CNS TB siding RFI response 

Mr Groom, 

Did you mention when you are expecting a response from the licensee 
regarding the CNS TB Siding? 

I do not recall any specific date. 

!(b)(?)(C) 

On Monday, May 4, 2020, 03:49:39 PM CDT, R4ALLEGATION Resource 
<r4aUegatjon.resource@nrc gov> wrote: 

l(b)(l)(C) 

Please see the attached letter for a status of your concerns. 

Sincerely, 

Judith Weaver 

Allegation Coordinator/Enforcement Specialist 



Ff:.O Counselor 

U.S. uclcar Regulatory Commission. Region IV 

1600 L. Lamar Blvd. 

Arl ington, TX 760 11 

817-200-1145 

From:t )(7)(C) 
Sent:ednesday. April 22, 2020 9:38 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: R4ALLEGATION Resource <R4ALLEGAUON Resource@nrc gov> 
Subject: [Extemal_Sender) Re: CNS TB siding RFI response 

Mr. Groom. 
Thank you for your update. 
How did I guess that back In mid March? 

And did they provide justification or any partial technical response? 

Especially most engineering contractors worked In separate offices and a lot did 
work at home. 
I had dozens of engineering contractors who I never met. Just email and phone 
calls. 

And now another 30 days,, and mid May there will be a request for another 60 
days.? 

And then there will be summer and Fourth of July and summer vacation. 

Please explain to me why this is not a JCO. 

(b)(?)(C) I 
On Wednesday, April 22, 2020, 08:18:48 AM CDT, Groom, Jeremy 
<jeremy groom@nrc.gov> wrote: 

l(b)(?)(C) 



The licensee for Cooper recently requested a 30 day extension for the RFI 
response because the engineering contractor that is performing the independent 
review of the calculation has been affected by the COVID-19 public health 
emergency. The NRC approved this request and we now anticipate a licensee 
response in mid-May. 

If you have any questions, please feel free to contact me. 

Jeremy 

From:l(b)(l)(C) 
Sent: Monday, April 20, 2020 10:43 AM 
To: Groom, Jeremy <Jeremy Groom@nrc goy> 
Cc: Rollins, Jesse <Jesse Rollins@nrc gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom and Mr. Roll1ins 

I believe It ,s beyond mid April by now. 

What Is the status with RFI response 

Thank you 

l(b)(?)(C) 

On Wednesday, March 18, 2020, 3·10:29 PM CDT, Groom, Jeremy 
<jeremy groom@nrc gov> wrote: 

l(b)(l)(C) 

Currently, we do not anticipate a delay in the licensee's RFI response but the 
situation involving COVID-19 is very fluid and it is difficult to predict what will 
happen in the coming weeks. I will provide you an update if anything changes. 

Jeremy Groom 

From: l(b)(l)(C) 



Sent: Monday, March 16, 2020 8:05 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse RoUins@nrc gov> 
Subject: [External_Sender) Re: CNS TB siding RFI response 

Jeremy and Jesse, 

Are you still expecting the licensee's response as scheduled and not being 
delayed? 

l(b)(?)(C) 

On Friday, February 28, 2020, 03:28:11 PM CST,!(b)(7)(C) 
!(b)(?)(C) ! wrote: .__ __ ___, 

Jeremy and Jesse 

Thank you for the clarification. I re-reviewed your RFI. 
At what point in your review process are you going to let me see what their 
response is? 

Enjoy the weekend 

!rb)(7)(C) 

On Friday, February 28, 2020, 12:42:11 PM CST, Groom, Jeremy 
<jeremy,groom@nrc gov> wrote: 

l(b)(?)(C) 

We have not provided your simple hand calculation to the licensee but we 
did describe the nexus of what your simple calculation shows and why it 
results in a concern that needs to be validated. In essence, a concern that 
the calculation of record includes non-conservative assumptions involving 
how the forces against the turbine building siding are distributed during a 
high energy line break (because of any number of factors, bolts, girts, etc.) 
and because of this, the resultant force is not enough to ensure bolt and 
weld failures at pressures less than 0.5 psig. 

The licensee is reviewing this concern and the NRC will independently 
review their conclusions. 

Please let me know If you have any additional questions. 



Jeremy 

From:!(b}(7)(C) 
Sent: Thursday, February 27, 2020 9:24 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse RolHns@nrc gov> 
Subject: [Extemal_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for the update. 
Are they aware of the simple hand calc I provided to you? 

!(b)(?)(C) 

On Thursday, February 27, 2020, 09:16:41 AM CST, Groom, Jeremy 
<jeremy groom@nrc goy> wrote: 

(b)(?)(C) 

The NRC send the request for information on January 16, 2020. Cooper 
has elected to contract with an independent engineering firm to re-review 
the calculation and associated finite element analysis. Because of this, 
we have agreed to a response date of mid-April 2020. 

Please let me know 1f you have any questions or concerns. 

Jeremy 

---Oriainal Message-
From: !{b)(?)(C) 
Sent Monday, February 24, 2020 7:27 AM 
To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse Romns@nrc,goy> 
Subject: [Extemal_Sender) CNS TB siding RFI response 

Mr. Groom, 

Did you mentiorn when you are expecting a response from the licensee 
regarding the CNS TB Siding? 

I do not recall any specific date 

l(b)(7)(C) 



From: Groom Jeremy 
R4ALLEGAJION Resource To: 

Subject : .... SeostU11a •1111gatleA IRlermalleR - Record of Phone Conversation RIV 2019-A-0065 ..... 
Wednesday, November 27, 2019 11 :27:57 AM Date: 

On 11 /27/19, I had a phone conversation with the concerned individual (Cl) for allegation 
RIV 2019-A-0065. The purpose of the call was to clarify with the Cl, the NRC's request for 
a meeting to discuss the Cl's concerns. During the call, I provided a general discussion 
with the Cl on what a meeting would involve, similar to what the Senior Allegation 
Coordinator previously provided. The Cl stated that s(he) was getting "lukewarm" on a 
potential meeting, expressing concern with the format and the fact that he may be placed 
under oath. 

After discussion logistics for the meeting, I further discussed the Cl's concerns. I informed 
the Cl that to date, s)he) had primarily been bring us questions rather than clear assertions 
describing what aspects of the analysis are inadequate and how these 
inadequacies affects the conclusion of the calculation. In response, and after a few 
clarifying questions from me, the Cl provided the following concern statements: 

1. The current calculation of record uses a strength based on Fy (yield) instead of Fu 
(ultimate) 

2. The use of an averaging technique when determining the strength of girt bolting 
following shear testing is non-conservative because the Cl believes that multiple bolts 
must fail to achieve successful venting of the turbine building. (See later Concern 8 
related to blowout size) 

3. The installed girt bolting in the Cooper Turbine Building is not from the same heat as 
the bolts that were double shear tested. Consequently, the strength values may be 
different. 

4. The failure mechanism for the girt bolting is non-conservative because is incorrectly 
assumes sequential bolt failure. The as-built configuration includes two bolts which 
will receive shear forces near-equally, thereby increasing the forces (effectively 
doubling them) and consequently the pressure needed to achieve successful venting 
of the turbine building. 

s. The as-built configuration of the Cooper Turbine Building includes a sag-rod which 
would inhibit twisting and buckling of the girt-channel, thereby increasing the forces 
and consequently the pressure needed to achieve successful venting of the turbine 
building. 

6. The as-built configuration at Cooper includes two welds on each girt channel that are 
not properly accounted for in the finite element analysis. These welds would add 
additional strength to the girt channel that must be accounted for before any assumed 
failure of girt bolting. 

7. The Cooper turbine building blowout panels are constructed differently than the 
reactor building blowout panels (without controlled release fasteners) and therefore 
are less reliable. 

8. The assumed blowout area (roughly 5000 ft"2) in the current calculation of record is 
insufficient to ensure successful venting of the turbine building. The Cl states that 
based on past analysis (reference Gothic calc performed by NEA), the site needs 



roughly 1 Ox that value. 

After providing these concerns, the Cl stated they would go through their notes and take 
any previous questions provided to the NRC and form it into a clear and unambiguous 
concern statements which the Cl stated they would provide next week. 

I thanked the Cl for their time and told s(he) that I would take the concerns provided on 
today's call and discuss with the Region IV staff at an allegation review board. I also 
informed the Cl that we would be in communication in the near future with our plans to 
address the Cl 's concerns . 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office : 817-200-1182 

Cell: l(b)(?)(C) 

Jeremy groom@nrc gov 

"Together, we work to foster a culture of high 

trust that maximizes professional growth 

and inspires leadership at all levels." 



From: 
To: 
Subject : 
Date: 
Attachments: 

Groom Jeremy 
R4ALLEGATION Rti,ource 
RE: Phone Call with Cl I AIV-2019-A-0065 .. SENSll lvE ALLEGAIION MAIEAIAL .. 
Wednesday. November 13, 2019 12:12:53 PM 
lmaoe002.ono 

Also, please add this case to the ARB next week so we can provide an update. We should 
include proposal to close as non-allegation with ACES to provide closure letter and OIG 
closure memo (with assistance from EB1 ). 

Jeremy 

Fr,om: Groom, Jeremy 

Sent: Wednesday, November 13, 2019 12:09 PM 
To: R4ALLEGA TION Resource <R4ALLEGA TION.Resource@nrc.gov> 

Subject: RE: Phone Call with Cl I RIV-2019-A-0065 ***SENSITIVE ALLEGATION MATERIAL*** 

My edits, nice summary, very accurate. 

Jeremy 

fr,om: Rollins, Jesse 

Sent: Thursday, November 7, 2019 11:43 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc ~oy> 
Subject: Phone Call with Cl I RIV-2019-A-0065 ***SENSITIVE ALLEGATION MATERIAL n* 

Jeremy - please edit as you see fit and send it back to me so I can put it in the file. 

On November 7, 2019, myself (SAC) and Jeremy Groom (TL:ACES) called the Cl to obtain 
some of the technical details behind the Cl's concerns and to discuss potential travel 
arrangements. 

When asked why the Cl felt that the licensee's current calculation (NEDC 16-003) was 
Inadequate, the Cl stated that past wind loading evaluations for the Turbine Building (TB) 
siding in the early 1970s determined that they could withstand wind loading pressures of 
approximately 1 to 1.5 psi. Therefore, the Cl felt that it was highly unlikely that the panels 
could blow out at 0.5 psi during a high energy line break event In the TB. 

The Cl also stated that there were other blow out panels in the plant that were constructed 
differently and used controlled release fasteners to assure that the panels would blowout at 
.5 psi. The TB blowout panels were not constructed in the same way and they use different 
materials. The Cl stated that because they were not constructed like the other blowout 
panels, true blowout panels designed for that purpose, there's little assurance that the TB 
panels will blowout at 0.5 psi. 

The Cl also expressed the concerns that improper strength values were applied to some of 
the components of the blowout panels; however, the Cl could not articulate what specific 
strength values were assigned to what specific components in the calculation of record. 



The Cl only had information on how these values were used in past blowout panel 
calculations. 

The Cl was asked several times if they had any specific technical concerns with the 
licensee's current calculation of record (NEDC 16-003). The Cl stated thats/he had only 
seen a few pages of the calculation, such as the cover page, and would need to look at the 
calculation in detail before s/he could provide specific technical concerns. The Cl did not 
know the specific assumptions, inputs, or methodologies used in the current calculation of 
record. The Cl just felt that the conclusion that the panels would blowout at or below .5 is 
highly unlikely for the reasons listed above. 

We ended the phone call by thanking the Cl for their time and telling them that we would be 
in contact if we felt an in-person meeting was necessary, and that we would let them know 
what the next step will be. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 



From: Jarrlel Usamarle 
To: 
Cc: 
Subject: 
Date: 

Groom. Jeremv 
R4ALLEGAJION Resource 
Re: Question on RFI letter 
Thursday, January 16. 2020 11 :59:55 AM 

1 don't have any concerns, no. I understand the need to handle this Cl a bit differently, given 
our past with him/her. 

-------- Original Message--------
From: "Groom, Jeremy" <Jeremy.Groom@nrc.gov> 
Date: Thu, January 16, 2020 9:31 AM -0600 
To: "Jarriel, Lisamarie" <Lisamruie.Jarriel@nrc.gov> 
CC: R4ALLEGA TlON Re ourcc <R4ALLEGATION.Re ourcc@nrc.gov> 
Subject: Question on RFI Letter 

Lisamarie, 

I have a question on an RFI letter we recently issued, it involved the new review of the old 
issue involving the Cooper turbine building siding concerns. We received a request from 
the concerned individual for a copy of the RFI letter. I am inclined to provide a copy of the 
enclosure with the RFI questions (not the cover letter) as I don't see that it causes any 
harm and creates transparency in how we are addressing the concerns. We have some 
trust issues with this Individual and I'm trying very hard to show the concerned individual 
that we are taking their concerns seriously. Any thoughts on if we could provide this to the 
individual? 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 
U.S. N RC, Region IV 

Of fice: 817-200-1182 
ce11 :l(b)(7)(C) I 
Jeremy groom@orc.~ov 

"Together, we work lo foster a culture of high 
trust that maximizes professional growth 
and inspires leadership at all levels.,, 



From: 
To : 
Subject : 
Date: 

cytkowskJ Pavtd 
R4ALLEGAT!ON Resource 
RE: 11/ 19/2019 REACTOR ARB MEETING MINUTES 
Tuesday, November 26, 2019 9:44:14 AM 

I concur with the ARB decisions described in the 11 /19/2019 Reactor ARB minutes. 

Thanks! 

David 

David M. Cylkowski 

Regional Counsel 

U.S. NRC Region IV 

817.200,1271 

-----Original Task-----

Subject: 11/19/2019 REACTOR ARB MEETING MINUTES 

Priority: Normal 

Start date: Tue 11/19/2019 

Due date: Tue 12/03/2019 

Status: Not Started 

% Complete: 0% 

Actual work: 0 hours 

Requested by: R4ALLEGATION Resource 

Hello David: 

Would you please review the 11/19/2019, Reactor ARB Meeting Minutes and provide 
your concurrence or comments to ACES. 

Thanks! 

Judith 

Judith Weaver 

Allegat ion Coordinator/Enforcement Specialist 



EEO Counselor 

U.S. NRC Region IV 

Arlington, TX 76011 

817-200-1145 

« File: Reactor ARB Minutes_11192019.pdf » 



From: 
To: 
Cc: 
Subject : 
Date: 
Attachments: 

!(bl(?)(Cl 
R4ALLEGAJION Re,ource 
Groom Jeremy 
[Extemal_Sender] Re: Response to Your Letter to the RIV Regional Administrator 
Wednesday, February 12, 2020 7:32:07 PM 

1roaae001 ona 

Mr. Scott and Mr. Groom 

Thank you for the acknowledgement, but my experience to date is not favorable. I can have a 
dumpster delivered LO your office 10 hold all the dirt wept under the rug aL R4. 

l(b)(?)(C) 

On Wednesday, February 12, 2020, 08:42:04 AM CST, R4ALLEGA TION Resource 
<r4allegatlon.resource@nrc.gov> wrote: 

l(b)(?)(C) 

Please see the attached letter from Mr. Scott Morris, Regional Administrator. 

V/r 

Jesse M. Rollins 

Senior Allegation Coordinator, Allegation Coordination and Enforcement Staff 

US. Nuclear Regulatory Commission, Region IV 

1600 E. Lamar Blvd 

Arlington, TX 76011 

817-200-1431 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Willdol! 

Thanks I 

Gaddy Y!oceot 
R4ALLEGAT!ON Rti,ource 
Groom Jeremy 
RE: Allegation AIV•2019·A·0065 
Wednesday, Apnl 08, 2020 1 :34:53 PM 

1roaae001 ooa 

Fr,om: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Wednesday, April 08, 2020 1:34 PM 

To: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Subject: RE: Allegation RIV-2019-A-0065 

Vince, 

Thanks for the update. I talked this over with Jeremy and we agree that the licensee's 
request for an extension until May 15th is reasonable given the challenges with this 
pandemic. Please reach out to them and inform them that their request has been 
approved. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817 200-1431 

Fr,om: Gaddy, Vincent <Vincent Gaddy@nrc goy> 

Sent: Wednesday, April 08, 2020 1:21 PM 

To: R4ALLEGATION Resource <R4ALLEGATION Resource@nrc (j!OY> 

Subject: Allegation RIV-2019-A-0065 

Jeremy/Jesse/Judith, 

I just had a call with Cooper regarding Allegation RIV-2019-A-0065 (Turbine Bldg Siding). 
Recall Cooper had previously asked for an extension on their RFI response. When we 
granted that extension, the new due date was around April 15. They call me to ask for 
another extension. This time until May 15. Their reasons: The contractor (NPR) that is 
performing their independent review has been affected by COVI D-19. This has delayed 
some modeling they had intended to perform. The contractor is scheduled to have the 



modeling completed in a few weeks. Following that, they wanted to have the issue 
reviewed by their legal department. 

Their engineering manager stated that he has seen preliminary calculations performed by 
the contractor. Those calculations show that the blowout panels would perform their 
intended function. But the contractor also pointed out areas where enhancement could be 
made. He made a point to emphasize that the panels would still perform their function 
without the enhancements. 

If we can't support an extension until May 15, I would support April 30. Let me know. I 
would like to get back with them ASAP. 

Vince 

Region IV Vision: together, we work to foster o culture of high trust thot maximizes professiono/ 

growth ond inspires leadership at all levels. 



Concern 1: The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-
003 is non-conservative and may not be representative of the bolts used in the blowout panel 
construction. Specifically, the calculation improperly uses an average ultimate strength instead 
of maximum tested ultimate strength. Additionally, the average tensile strength is derived from 
testing of warehouse stock bolts which are likely from different heat and lots of the bolts used in 
blowout panel construction. The average ultimate strength may not bound the ultimate strength 
of bolts used in construction. 

Concern 2: Calculation NEDC 16-003 uses non-conservative failure mechanisms because it 
assumes that the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail 
in a sequential manner rather than being loaded in a shared load condition. Assuming a shared 
load condition for these components would be more realistic and would significantly increase 
the amount of pressure required to ensure the bolts or the welds would fail. 

Concern 3: Calculation NEDC 16-003 does not appropriately account for resistance from sag 
rods installed between channel girts. These sag rods would restrain girt channel twisting and 
should be factored into the analysis. 

Concern 4: Calculation NEDC 16-003 does not use the correct method for joint design, in 
accordance with AISC standards. The calculation uses a method that accounts for joint friction 
for as-built girt joint that is not conservative and does not meet AISC requirements. 

Concern 5: Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a High 
Energy Line Break (HELB) event. A previo1us analysis performed by a contractor at the site 
using GOTHIC modeling found that a blowout area of 30,000 sqft still resulted in pressure 
retention. 

Concern 6: The assumed turbine building siding blowout area in NEDC 16-003 (5362 sqft) is 
based on column centerline which would be non-conservative because column flanges would 
protrude beyond column centerline and reduce the actual blowout area. The would increase the 
pressure retention in the turbine building potentially beyond 0.5 psig. 

Concern 8: Calculation NEDC 16-003 includes non-conservative assumptions involving how 
the forces against the turbine building siding are distributed during a high energy line 
break. Specifically, the distributed force only assumes a single girt channel whereas the actual 
construction of the turbine building blowout panel includes multiple girt channels. Consequently, 
the resultant force may not be enough to ensure bolt or weld failures at pressures less than 0.5 
psig. 

In additional to evaluating the above concerns, please provide the following : 

• Provide a discussion of any validation activities (walkdowns, testing, etc.) performed to 
ensure that the currently installed girt bolting are of the same grade (ASTM Grade A307) 
and/or have the same material properties as the bolt that were tested for Calculation 
NEDC 16-003. 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the sag rods 
supporting the channel girts are flexible in bending because of the relative large span 
(between girts) and small cross section, resulting in flexibility and low bending 
resistance. Therefore, the sag rods do not provide significant resistance to twisting of the 
girt channel. The relative stiffness of the blowout panels is likewise small compared to 



the stiffness of the girt channel and will not significantly affect the twisting of the girt 
channel. 

Provide the technical information (dimensions, material properties, etc.) of the sag rods 
used to support Calculation NEDC 16-003, Section 2.2, Assumption 3. 

• Provide the relevant construction standard used to assemble the turbine building column 
to girt joint. 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and 
between the angle and column flanges following weld failure . A range of friction for 
carbon steels is provided in various text (see [16] as an example). A dry mild steel on 
mild steel value of 0.78 is listed under static conditions, with a sliding value around 0.42. 
A value of 0.35 has been commonly used as a lower bound friction value for most steel 
on steel surface conditions. Since selecting a low value is considered conservative, a 
value of 0.25 is utilized herein. 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi , it is 
predicted failure of the panel support system at this pressure will result in a loss 
(blowout) of total panel area of 5,362 ft2." 

Provide the engineering analysis or calculation that demonstrates that a total panel area 
of 5,362 ft2 is enough to maintain peak pressure in the turbine building below 0.5 psig 

• Engineering drawings that show the actual dimensions of the blowout area credited in 
NEDC 16-003. 



From: 
To: 
Subject: 
Date: 
Attachments: 

Proulx David 
R4ALLEGATION Resource 
RE: Please Review and Concur on Oosure Letter for RIV-2019-A-0065 
Thursday, 5eptember 17, 2020 8:02:14 AM 
imaoe002.ono 

I concur on th is document with no comments. 

-David Proulx 

Acting Chief, RPBC 

From: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Tuesday, September 15, 2020 9:20 AM 

To: Proulx, David <David.Proulx@nrc.gov> 

Subject: Please Review and Concur on Closure Letter for RIV-2019-A-0065 

Hi David, 

You're next on concurrence for this closure letter. Please review and respond with your 
concurrence. Let me know if you think any changes are necessary. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 



From: 
To: 
Subject: 

Date: 
Attachments: 

I concur. 

V/r 

/..,,.....__, 
!"),,.I_' \~ .. .;J 

R4All EC,ATION Resource 
R4ALLEGATION Resource 
RE: REQ: your review, conomence, and Signature ror the Closure Letter for AllegatiOn RIV-2065-A-0065 
(COOPER NUQ.EAR STATION) 
Wednesday, August 26, 2020 12:43:03 PM 
imaoe003.PnCJ 
image004.ong 

Jesse M . Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

81 7-200-1431 

Fr,om: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Monday, August 24, 2020 6:00 PM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov> 
Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: REQ: your review, concurrence, and signature for the Closure Letter for Al legation RIV-

2065-A-0065 (COOPER NUCLEAR STATION) 

Jesse, 

I'm requesting your review, concurrence, and signature for the Closure Letter for Allegation 
RIV-2019-A-0065, (located on the s:drive). Track changes have not been accepted since 
they were addressed to EB1 . 

Please respond with any comments and, if you approve of the document, please Indicate 
this by including the following statements in your response: 

1. I concur 
2. My concurrence serves as my signature 
3. This document can be issued 

Thanks, 

Judith Weaver 
Allegation Coordina tor/ Enforcement Specialist 



EEO Coun elor 
U.S. uclear Regulatory Commi ion, Region IV 
1600 E. Lamar Blvd. 
Arlington, TX 76011 
817-200-1145 



From: 
To: 
Cc: 
Subject: 

Date: 
Attachments: 

R4ALLEGAIION Resource 
R4ALL EGAT(ON Resource 
weaver Judith 
RE: REO: review, concurrence, and signature for the Status Letter for RIV-2019-A-0065 (COOPER NUCLEAR 
STATION) 
Monday, May 04. 2020 10:43:28 AM 
,mageOOJ 000 
,maqe004 000 

I concur, my concurrence serves as my signature, and this document can be issued. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 

Fr,om: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Sent: Friday, May 01, 2020 5:41 PM 
To: Rollins, Jesse <Jesse.Rollins@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: REQ: review, concurrence, and signature for the Status Letter for RIV-2019-A-0065 

(COOPER NUCLEAR STATION) 

Hi Jesse, 

I'm requesting your review, concurrence, and signature for the Status Letter for Allegation 
RIV-2019-A-0065 (located on the s:drive). Case Age 156 days. 

Please respond with any comments and, if you approve of the document, please indicate 
th is by including the following statements in your response: 

1. I concur 
2. My concurrence serves as my signature 
3. This document can be issued 

Your response is requested by (05/25/20). 

Thanks, 

Judith Weaver 
Allegation Coordinator/ Enforcement Specialist 
EEO Counselor 



U.S. uclear Regulator Commi ion, Region IV 
1600 . Lamar Blvd. 
Arlington, TX 76011 
817-200-1145 

/ 
{ .: ) ..... 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

l(b)(?)(C) 

R4ALLEGAJION 88$0YCCO 
lrb)IZVCl I 
R4ALLEGAJION Re,oyrco: Groom Jeremy 
STATUS LETTER RIV-2019-A-0065 
Monday, May 04, 2020 3:49:29 PM 
19065 Letter • Status to AUeaer Qdf 
1maae003 ADA 

Please see the attached letter for a status of your concerns. 

Sincerely, 

Judith Weaver 
A I legation Coordinator/ Enforcement Specialist 
EEO Counselor 
U.S. Nuclear Regulatory Commission, Region IV 
1600 E. Lamar Blvd. 
Arlington, TX 76011 
817-200-1145 ,., .......... 
:~ "· 
\.:.:.~-I ,, -v'// ..... 

Fr•om:!(b)(?)(C) 

Sent: Wednesday, April 22, 2020 9:38 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom, 

Thank you for your update. 

How did I guess that back in mid March? 

And did they provide justification or any partial technical response? 

Especially most engineering contractors worked in separate offices and a lot did work at home. 

I had dozens of engineering contractors who I never met. Just email and phone calls. 

And now another 30 days,, and mid May there will be a request for another 60 days.? 

And then there will be summer and Fourth of July and summer vacation. 

Please explain to me why this is not a JCO. 



l (b)(?)(C) 

On Wednesday, April 22, 2020, 08:18:48 AM CDT, Groom, Jeremy <ieremy groom@nrc QPY> wrote: 

l (b)(?)(C) 

The licensee for Cooper recently requested a 30 day extension for the RFI response because the 
engineering contractor that is performing the Independent review of the calculation has been affected 
by the COVID-19 public health emergency. The NRC approved this request and we now anticipate a 
licensee response in mid-May. 

If you have any questions, please feel free to contact me. 

Jeremy 

From:l(b)(?)(C) 

Sent: Monday, April 20, 2020 10:43 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: Rollins, Jesse <Jesse.Romns@nrc.gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Mr. Groom and Mr. Rollins 

I believe It Is beyond mid April by now. 

What is the status with RF! response 

Thank you 

!(b)(?)(C) 

On Wednesday, March 18, 2020, 3:10:29 PM CDT, Groom, Jeremy <jeremy groom@nrc,gov> wrote: 

l(b)(?)(C) 

Currently, we do not anticipate a delay in the licensee's RFI response but the situation involving 



COVID-19 is very fluid and it Is difficult to predict what will happen in the coming weeks. I will provide 
you an update If anything changes. 

Jeremy Groom 

From~(b}(?)(C) 
Sent: Monday, March 16, 2020 8:05 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse Rofljns@nrc,gov> 
Subject: [External_Sender] Re: CNS TB siding RFI response 

Jeremy and Jesse, 

Are you still expecting the licensee's response as scheduled and not being delayed? 

!(b)(?)(C) 

On Friday, February 28, 2020, 03:28:11 PM csr,_l(b_X7_x_c_) _________ I wrote: 

Jeremy and Jesse 

Thank you for the clarification. I re-reviewed your RFI. 
At what point in your review process are you going to let me see what their response is? 

Enjoy the weekend 

l(b)(?)(C) I 
On Friday, February 28, 2020, 12:42:11 PM CST, Groom, Jeremy <leremy groom@nrc gov> 
wrote: 

(b)(?)(C) 

We have not provided your simple hand calculation to the licensee but we did describe the nexus 
of what your simple calculation shows and why it results in a concern that needs to be validated. 
In essence, a concern that the calculation of record includes non-conservative assumptions 
involving how the forces against the turbine building siding are distributed during a high energy 
line break (because of any number of factors, bolts, girts, etc.) and because of this, the resultant 
force is not enough to ensure bolt and weld failures at pressures less than 0.5 psig. 

The licensee Is reviewing this concern and the NRC will independently review their conclusions. 



Please let me know if you have any additional questions. 

Jeremy 

From:l(b)(?)(C) ! 
Sent: 1 hursday, February 27, 2020 9:24 AM 
To: Groom, Jeremy <Jeremy,Groom@nrc QPY> 
Cc: Rollins, Jesse <Jesse,Rolllos@nrc,goy> 
Subject: [External_Sender) Re: CNS TB siding RFI response 

Mr. Groom, 
Thank you for the update. 
Are they aware of the simple hand calc I provided to you? 

!(b)(7)(C) 

On Thursday, February 27, 2020, 09:16:41 AM CST, Groom, Jeremy 
<jeremy groom@nrc gov> wrote: 

The NRC send the request for information on January 16, 2020. Cooper has elected to 
contract with an independent engineering firm to re-review the calculation and associated finite 
element analysis. Because of this, we have agreed to a response date of mid-April 2020. 

Please let me know If you have any questions or concerns. 

Jeremy 

····•Oriwnal Message-···· 
From: I bl(7)(Cl 
Sent: Monday, February 24, 2020 7:27 AM 
To: Groom, Jeremy <Jeremy,Groom@nrc,goy> 
Cc: Rollins, Jesse <Jesse Rollios@nrc QPY> 
Subject: [External_Sender] CNS TB siding RFI response 

Mr. Groom, 

Did you mention when you are expecting a response from the licensee regarding the CNS TB 
Siding? 

I do not recall any specific date. 

l(b)(7)(C) 



l(b)(?)(C) 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 
ARLINGTON, TEXAS 76011- 4511 

May 4, 2020 

SUBJECT: STATUS OF CONCERNS YOU RAISED TO THE NRC REGARDING COOPER 
NUCLEAR STATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear (b)(?)(C) 

This letter refers to your telephone conversation with U.S. Nuclear Regulatory Commission 
{NRC) staff member Mr. Jeremy Groom on November 27, 2019, during which you expressed 
specific concerns related to the structural evaluation of the Turbine Building blowout panels at 
the Cooper Nuclear Station. 

Nebraska Public Power District was requested to provide a written response to your concerns 
for NRC evaluation. When we have completed our review, we will notify you of our findings, 
actions, and the final evaluation of your concerns. 

Thank you for notifying us of your concerns. If I can be of further assistance, please call me 
Monday through Friday between 8 a.m. and 4:30 p.m. toll-free 1-800-952-9677, Option 2, or on 
the NRC Safety Hotline at 1-800-695-7403. You may also provide information to me by email at 
r4allegation@nrc.gov 

Sincerely, 

Jesse M. Rollins 
Senior Allegation Coordinator 
Allegation Coordination and Enforcement Staff 

Enclosure: Status of Concerns 



2 RIV-2019-A-0065 

bee w/Status of Concerns: 
Allegation File 

nn-··---·· (b)(?)(F) I 
~(b)(?)(F) 

"-'""-• l No Note: tf DRS Always include DRP associated Branch Chief on concurrence 
OFFICE AC:ACE SAC 
NAME JLWeaver JMRollins 
SIGNATURE /RN /RN 
DATE 5/1/20 5/4/20 

OFFICIAL RECORD COPY 



Concern 1 

STATUS OF CONCERNS 
ALLEGATION RIV-2019-A-0065 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel construction. 
Specifically, the calculation improperly uses an average ultimate strength instead of maximum 
tested ultimate strength. Additionally, the average tensile strength is derived from testing of 
warehouse stock bolts which are likely from different heat and lots of the bolts used in blowout 
panel construction. The average ultimate strength may not bound the ultimate strength of bolts 
used in construction. 

Concern 2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that 
the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail in a sequential 
manner rather than being loaded in a shared load condition. Assuming a shared load condition 
for these components would be more realistic and would significantly increase the amount of 
pressure required to ensure the bolts or the welds would fail. 

Concern 3 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods installed 
between channel girts. These sag rods would restrain girt channel twisting and should be 
factored into the analysis. 

Concern 4 

Calculation NEDC 16-003 does not use the correct method for joint design, in accordance with 
AISC standards. The calculation uses a method that accounts for joint friction for as-built girt 
joints that is not conservative and does not meet AISC requirements. 

Concern 5 

Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is .adequate to 
prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (HELB) event. A previous analysis performed by a contractor at the site using GOTHIC 
modeling found that a blowout area of 30,000 sqft still resulted in pressure retention . 

Concern 6 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 sqft) is based on 
column centerline which would be non-conservative because column flanges would protrude 
beyond column centerline and reduce the actual blowout area. This could increase the 
pressure retention in the turbine building potentially beyond 0.5 psig. 

RIV-2019-A-0065 Enclosure 



Concern 7 

There is no validation test to assure the analytical model (included in calculation NEDC 16-003) 
is representative and bounding. 

Concern 8 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces 
against the turbine building siding are distributed during a high energy line break. Specifically, 
the distributed force only assumes a single girt channel whereas the actual construction of the 
turbine building blowout panel includes multiple girt channels. Consequently, the resultant force 
may not be enough to ensure bolt or weld failures at pressures less than 0.5 psig. 

Status of Concerns 1-8 

Nebraska Public Power District was requested to evaluate these concerns and provide a written 
response for NRC evaluation. We will review Nebraska Public Power District's response to 
determine if any additional action by NRC is appropriate. When we have completed our review, 
we will notify you of our findings, actions, and the final evaluation of your concerns. 

RIV-2019-A-0065 2 



From : Rollins, Jesse 

Sent: Tue, 2 Jun 2020 13:05:43 +0000 
To: Kozal, Jason;Miller, Geoffrey;Lantz, Ryan;Hay, Michael;Cylkowski, David (b)(l )(C) 

!{b)(7)(C) ~ addy, Vincent;Young, Cale;Groom, Jeremy;Weaver, Judith;Jarriel, Lisamarie 

Subject: Addition to ARB Agenda Today ***SENSITIVE ALLEGATION MATERIAL*** 

Attachments: 19065 ALLEGATION FORM 051920.pdf 

All , 

In addition to the case listed in the agenda, we will be discussing the Cooper Turbine Building 
Siding allegation again (RIV-2019-A-0065). Specifically, ACES is proposing that we provide the 
Cl with the licensee's RFI response. Jeremy Groom will lead the discussion. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

GENERAL INFORMATION 

Facility Name: 

Received By: 

Cooper Nuclear Station 

NRCOIG 

Responsible Division/Branch: ORA/ACES 

Date Received 30 Days 70 Days 

Docket/License#: 50-298 I DPR-46 

Branch Review By: Jeremy Groom 

Initial ARB Date: 10/23/2019 

90 Days 120 Days 150 Days 180 Days 

11/27/2019 12/27/2019 02/05/2020 02/25/2020 03/26/2020 04/25/2020 05/25/2020 

Is there a potential safety/security issue that requires an Emergent ARB? ~IN_o __ ~l lfYES, immediately inform your BC & ACES. 

Who identified/raised the issue? An alleger (Document contact information and alleger discussion points on last page.) 

Alleger's Relationship to Facility: Private Citizen 

BRIEF OVERALL ALLEGATION SUMMARY (Provide a short summary or selected keywords/topics/subject for the a/legation.) 

The Cl expressed concerns about the insufficiency of the NRC's review of past allegations raised by the Cl regarding t he adequacy of 
the licensee's calculations and/or analyses to determine peak Turbine Building (TB) pressure in the event of a High Energy Line Break 
(HELB), which is dependent, in part, on the pressure at which TB blowout panels will fail and vent to atmosphere. 

I ALLEGATION REVIEW BOARD INFORMATION 

ARB Type: 6-Month Today's ARB Date: 05/19/2020 Prior ARB dates: 10/23/ 19, 11 /19/19, 12/17 /19 

Reason for ARB: Required 6 Month ARB. Discuss Current Status of the Case I Number of Concerns: 8 

I RFI INHIBITING FACTORS 

□ The allegation is made against licensee senior management or those parties who would normally receive and address the allegation. 

D The licensee could compromise an investigation or inspection because of knowledge gained from the discussions. 

D Information cannot be released in sufficient detail to the licensee without compromising the identity of the alleger. 

D The alleger has taken the concern(s) to the licensee with unsatisfactory results AND the alleger objects to sending an RFI. 

D The licensee's allegation trend, quality of RFI response(s), problem identification and resolution, and/or cycle review results over the past 
two years are such that the NRC should independently evaluate the concern(s). 

D The NRC evaluation would be more timely and efficient - there is an ongoing o r upcoming inspection which could evaluate the concern 
or a similar/same concern is already being evaluated by the NRC. 

D Significant public/Commission interest warrants independent assessment of concern(s). 

D The Federal or State agency providing the information objects to the information being released. 

Does the Cl object to the NRC requesting information from the licensee to support our evaluation? Unknown 

I ARB PARTICIPANTS: 

Jason Koza! (Chair); Ryan Lantz (DRS); Jeremy Groom (TL:ACES); Jesse Rollins (SAC); David Cylkowski (RC); _l(b-)(7- )(_c) __ tol) (b)(?)(C) 
!(b)(7)(C) !{01); Cale Young (RPBC); Vince Gaddy (EB 1 ); Dustin Reinert (EB 1) 

I ARB DISCUSSION, CONSIDERATIONS, AND COMMENTS RELATED TO ALLEGATION CASE (as appropriate): 

A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is currently reviewing 
the response but preliminarily it appears that the licensee's independent contractor found some non-conservative assumptions in 
the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as stated in the FSAR. These non
conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance (Concern 3), and joint friction (Concern 
4). EBl has been assigned to review the RFI and ACES will begin coordinating another independent review with HQ assistance. 

ARB Minutes reviewed and approved by ARB Chair? Yes □ No 

Form updated: 06/07/2017 

I 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 1 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel construction. 
Specifically, the calculation improperly uses an average ultimate strength instead of maximum 
tested ultimate strength. Additionally, the average tensile strength is derived from testing of 
warehouse stock bolts which are likely from different heat and lots of the bolts used in blowout 
panel construction. The average ultimate strength may not bound the ultimate strength of bolts 
used in construction 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must !J.Q! be revised orchanged by the branch/ARB. 
Use tt/e "Concern Statement" box above to revise or change the concern statement. 

The calculation Improperly uses an average Fu instead of maximum possible Fu. Also, the tensll strength used is based on 
testing of warehouse stock bolts that are likely from a different heat and will have different material properties. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

NOTE - The NRC Initially received what it determined were 3 concerns from the OIG referral letter (See Background for Concern 1 ). 
These 3 concerns were documented and discussed at ARBs on 10/23/19 and 11 /19/19. Both ARBs determined that the 3 concern 
statements gathered from the OIG referral letter were too general and that the validity of these general concern statements were 
known given that the NRC had thoroughly reviewed NEDC 16-003 in the past. The ARBs discussed the need to gather more specific 
technical concern statements and tasked the staff with several actions to solicit specific technical concerns from the Cl regarding 
NEDC 16-003. On a November 27, 2019, telephone conversation with the Cl and in their subsequent email received on December 4, 
2019, the Cl did provide specific concern statements for why they believe that NEDC 16-003 is non-conservative. 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building girt bolting (the numbering is 
reflective of the numbers used by the Cl in their email): 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not conservative and may not bound all 
bolting installed or any replacement bolting that maybe installed in the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is doubtful the tested bolts are from the 
same heats and lots. It is doubtful all the bolts actually installed are from the same heat or lot and have the same tensile as the 
average stated. It is not demonstrated how the simple mean can fully bound a1II other bolts and provide a dependable conservative 
result. 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

On September 30, 2019, RIV received a referral letter from the Office of the Inspector General (OIG) with the Cl's concern. The 
concerns identified in the allegation provided by the OIG included assertions that the Cooper Nuclear Station turbine blowout panel 
design basis analysis is not conservative and could adversely impact safety systems resulting in potential uncontrolled releases. 
Included in the referral letter were the following concerns: 

1. The analysis used a stress factor based on Fy (yield) when designing for a blowout panel that would be required to fail at Fu 
(ultimate). 
2. The analysis did not include valid failure mechanisms and included errors in modeling assumptions. 
3. There is no design calculation to support the assertions made in Amendment 25 to the USAR. 

The potential safety issue is associated with Amendment 25 of the CNS UFSAR which states that the Turbine Building (TB) siding will 
blowout at 0.5 psig thereby venting released steam (HELB) completely, relieving pressure in the TB to the atmosphere. This is 
important because the doors leading from the TB to vital plant equipment are only rated to withstand -0.5 psig, and therefore, if this 
pressure level is exceeded, vital plant equipment needed for safe shutdown could be damaged in the event of a HELB in the turbine 
building. 

As necessary background, the Cl began raising concerns to the NRC about the Turbine Building (TB) blowout panels in 2011 as 
documented in case file RIV-2011-A-0091 and RIV-2013-A-0059. Over the last 8 years, the Cl has expressed continued dissatisfaction 
with the adequacy of the NRC's response to their concerns in the form of several Response After Closures (RACs), letters to the 
Chairman's office, and complaints to the Office of the Inspector General (OIG). 

In 2015, after 6 RACs from the Cl disagreeing with the NRC's conclusions, RIV, w ith support from SM Es in NRR/DE/SGSEB, 
substantiated the Cl's concern that the licensee's calculation for determining the pressure for TB blowout panel failure contained 
non-conservative assumptions. This resulted in the issuance of a Green, non-cited violation of 10 CFR Part SO, Appendix 8, Criterion 
Ill, "Design Control" which was documented in NRC Inspection Report 05000298/201 S003 (ML 15316A 156). RIV conducted a detailed 
assessment of the handling of the allegation which resulted in a 27-page report with recommended actions to help improve RIV's 
handling of complex technical allegations, and to ensure they're resolved in a timely manner. 

The licensee contracted an outside engineering firm to perform another calculation (NEDC 16-003). This calculation was reviewed by 
RIV with support from NRR/DE/SGSEB, and was determined to adequately show that peak turbine building pressure would not 
exceed 0.5 psig as stated in the licensee's FSAR, contrary to the Cl's concern that there is an unresolved safety issue. 

The Cl submitted a FOIA request and obtained records of internal NRC docume11ts associated with our review of NEDC 16-003. Based 
on information derived from the FOIA request (part of an NRR/DE/SGSEB powerpoint on the calculation), the Cl has concerns about 
some of the methodologies, assumptions, and values used in the new calculation. The Cl subsequently contacted the OIG an filed a 
complaint. OIG reviewed the concern and ultimately referred it to RIV for appropriate action. OIG has requested a response from RIV 
by December 30, 2019, detailing the action taken, if any. 

Following receipt of the OIG referral letter, Region IV convened multiple allegation review boards (October 23 and November 19) and 
initiated several phone conversations to discuss the Cl's concerns. Prior to the November 27, 2019 telephone conversation with the 
Cl and subsequent email received by Region IV on December 4, 2019, the concerned individual was unable to provide specifics and 
mostly spoke in generalities, offering opinion that blowout of turbine building panels at or below 0.5 psig is "highly unlikely." 

However, on the November 27, 2019 telephone conversation with the Cl and in their subsequent email received on December 4, 
2019, the Cl did provide specific concern statements for why they believe that NEDC 16-003 is non-conservative. This revision of the 
Allegation Form (dated December 6, 2019) is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. 

JNotes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chilling/SCWE? No 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De · · Res onsible Branch: ACES 
Branch Notes and Comments: 

This concern statement was developed after several round of emails and phone calls with the concerned individual. ACES 
recommends initiating an inspection to review the validity of the Cl's concerns. The lead for inspecting these concerns should 
be EB 1, with assistance from RPBC, NRR and ACES. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

[g] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

[g] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

[g] Is the validity of the issue unknown? 

I 

JOther exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) J 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
□ 

□ 

inadequate licensee follow-up by the alleger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as a/legations. 

egat1on e m1t1on met. \• 1 . . 

I 
All · d f· · · 7 ,,;:,• YES ,... NO I Note: Licensee-identified wrongdoing 

issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

Not an ongoing immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

TECHNICAL STAFF RECOMMENDATION(S): 7 
"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/17/19 Send Licensee a Request For Information (RFI) EBl 01/10/20 

ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated t hat t hey could complete t heir 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

IARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information. ACES 12/27 /19 

05/19/20 EB1 to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inadequacy related to NRC regulated activity. 

This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RF/s, etc. 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that the 
inner and outer girt bolts, the near and far fillet welds, and the sag rod will fall in a sequential 
manner rather than being loaded in a shar,ed load condition. Assuming a shared load condition for 
these components would be more realistic and would significantly increase the amount of pressure 
required to ensure the bolts or the welds would fall. 

SECTION 1 -To be completed by individual receiving allegation 
Individual recei ving allegation also must complete Section 4, Alleger Contact Information and Discussion Points. 

Concern#: 2 

Reviewed and/or 
IZl Clarified by Branch 

[ZJ Approved by ARB 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt configuration along with the 
location of a sag rod. The calculation uses non conservative failure mechanism of one bolt failing at a time and has a separate 
alternate failure mechanism of one weld joint failing at a time, as a sequential series of failure events. I have a concern that 
this is not conservative and realistic. 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL}: 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to assumed configuration of turbine building 
structural elements in calculation NEDC 16-003 (the numbering is reflective of the numbers used by the Cl in their email): 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt configuration along with the location of 
a sag rod. The calculation uses non conservative failure mechanism of one bolt failing at a time and has a separate alternate failure 
mechanism of one weld joint failing at a time, as a sequential series of failure events. I have a concern that this is not conservative 
and realistic. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will each fail in a serial sequential 
manner and will not be loaded in a shared load condition. If any of the 4 items do not fail in a single serial manner, and there is a 
shared load between 2 or more, that the resu It would be magnified by a factor of 2 or 3. I do not consider this realistic or 
conservative. 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, one is between columns F and 
E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the calculation, it would take half 
of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld joints and the fasteners at 
the top and bottom ends of the siding panels. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See Background Information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

JPotential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

~ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

IZl Is the impropriety or inadequacy associated with NRC regulated activities o r policy (e.g. SCWE)? 

IZl Is the validity of the issue unknown? 

I 

JOther exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) J 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegat ion concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I Allegation definition met? (e' YES (' NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

Jconcern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

jWILLFULNESS OR WRONGDOING: 
-For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-20 19-A- 0065 

TECHNICAL STAFF RECOMMENDATION(S): 7 
"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) Assigned Branch Est. Date 

12/17/19 Send Licensee a Request For Information (RFI) EBl 01/10/20 

ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated t hat they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

IARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EB1 to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 3 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods installed 
between channel girts. These sag rods would restrain girt channel twisting and should be factored 
into the analysis. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but the calculation does not 
conservatively account for sag rod restraining girt movement. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a ref lection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building blowout area (the numbering 
is reflective of the numbers used by the Cl in their email): 

4.1 have a concern if the calculation is bounding in which the sag rod hole is shown in Figure 3-1 but the calculation does not 
conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will each fail in a serial sequential 
manner and will not be loaded in a shared load condition. If any of the 4 items do not fai l in a single serial manner, and there is a 
shared load between 2 or more, that the resu It would be magnified by a factor of 2 or 3. I do not consider this realistic or 
conservative. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See background information from Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

JSAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chill ing/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

Form updated: 06/07/2017 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

Potential Safety/Security Impact: 

If t he licensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff Is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

12$] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

12$] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

12$] Is the validity of the issue unknown? 

I 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the i,ssue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as a/legations. 

egat1on e m1t1on met. \• 1 . 

I 
All · d f' · · 7 r.:-• YES ,.. NO I Note: Licensee-identified wrongdoing 

Issues are treated as a/legat,ons. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
"*For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

02/27/20 Send licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EB1 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EB1 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 

~ 
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The Allegation Form Allegation Number: RIV-2019-A- 0065 

CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 4 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not use the correct method for joint design, in accordance with AISC 
standards. The calculation uses a method that accounts for joint friction for as-built girt joints that 
is not conservative and does not meet AISC requirements. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern that the method the calculation accounts for joint friction does not meet AISC required joint design, and 
therefore is not conservative or bounding to meet code requirements. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a ref lection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to turbine building blowout area (the numbering 
is reflective of the numbers used by the Cl in their email): 

6. I have a concern that the method the cal cu la ti on accounts for joint friction does not meet AISC required joint design, and therefore 
is not conservative or bounding to meet code requirements. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See Background Information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT/ CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

181 Is it a declaration, statement, or assertion of impropriety or inadequacy? 

181 Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

181 Is the validity of the issue unknown? 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance w ith 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I All · d f" • 7 r.. YES ~ NO I Note: Licensee-identified wrongdoing egat,on e 1n1t1on met. 1-- \ . . 
issues are treated as a/legations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

!TECHNICAL STAFF RECOMMENDATION(S): 

"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EBl 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EB1 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 5 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 does not demonstrate that the 5362 sqft blowout area is adequate to 
prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (HELB) event. A previous analysis performed by a contractor at the site using GOTHIC 
modeling found that a blowout area of 30,000 sqft still resulted in pressure retention. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

The total blowout area ... is calculated to be 5362 sqft may not be adequate blowout area. It has not been shown that the 5362 
sqft blowout area is adequate to prevent p ressure buildup. The calculation does not show the peak pressures at the 
potentially affected HELB doors. The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a 
TB siding blowout area of at least 30,000 sqft and there was still a pressure build up. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 

7.1 have a concern that the total blowout area taking into account north and south end blown out sections is calculated to be 5362 
sqft may not be adequate blowout area. It has not been shown that the 5362 sqft blowout area is adequate to prevent pressure 
buildup. The calculation does not show the peak pressures at the potentially affected HELB doors. The previous analysis performed 
by NAI (Numerical Applications Inc) using GOTHIC used a TB siding blowout area of at least 30,000 sqft and there was still a pressure 
build up. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

See background information for Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

JCLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: Res onsible Branch: EB1 
Branch Notes and Comments: 

See branch notes for Concern 1. 

Form updated: 06/07/2017 
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Potential Safety/Security Impact: 

If t he licensee's analysis is incorrect and the p ressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff Is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

12$] Is it a declaration, statement, or assertion of impropriety or inadequacy? 

12$] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

12$] Is the validity of the issue unknown? 

I 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee fol low-up by the alleger? 

Is the i,ssue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as a/legations. 

egatIon e mIt Ion met. \• 1 . 

I 
All · d f' · · 7 r.:-• YES ,.. NO I Note: Licensee-identified wrongdoing 

Issues are treated as a/legat,ons. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
"*For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EB1 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EB1 to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EB1 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern #: 6 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 sqft) is based on column 
centerline which would be non-conservative because column flanges would protrude beyond 
column centerline and reduce the actual blowout area. This could increase the pressure retention in 
the turbine building potentially beyond 0.5 psig. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving a/legation also must complete Section 4, A/leg er Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the a/legation, must .!19! be revised or changed by the brapch/ARB. 
Use the "Concern Statement'' box above to revise or change the concern statement. 

I have a concern that if the blowout area is based on column centerline, which would be not conservative, because column 
flange would protrude into the blowout area which would reduce actual blowout area. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 

8. I have a concern that if the blowout area is based on column centerline, which would be not conservative, because column flange 
would protrude into the blowout area which would reduce actual blowout area. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs}, who was not ified, et c. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Reactor De t: · · Res onsible Branch: EBl 
Branch Notes and Comments: 

See branch notes for Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in t he event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vital equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

5/19/20 - A Request for Information was sent to the licensee and their response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's independent contractor found some non
conservative assumptions in the licensee's calculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

181 Is it a declaration, statement, or assertion of impropriety or inadequacy? 

181 Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

181 Is the validity of the issue unknown? 

I 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 

□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the al leger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance w ith 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I All · d f" • 7 r.. YES ~ NO I Note: Licensee-identified wrongdoing egat,on e 1n1t1on met. 1-- \ . . 
issues are treated as a/legations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: Normal - Routine action required, close within 90-120 days 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Cat egory: 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security- related concern. 

!WILLFULNESS OR WRONGDOING: 
**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

!TECHNICAL STAFF RECOMMENDATION(S): 

"*If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB** 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

Form updated: 06/07/2017 

Assigned Branch 

EBl 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

5/19/20 - The ARB was briefed on the current status of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SM Es at headquarters. EB 1 estimated that they could complete their 
review within 60 days but the ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staff's review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

[ARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27 /19 

05/19/20 EBl to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ staff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 

~ 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 7 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

There is no validation test to assure the analytical model (included in calculation NEDC 16-003) is 
representative and bounding. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 -To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information and Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must g,01 be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concern statement. 

I have a concern that there is no validation test to assure the analytical model is representative and bounding. In 1973 the TB 
siding panels were blowing off due to high winds. The utility and construction contractor contacted the siding manufacturer 
and they developed a better fastener configuration as demonstrated by testing. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following general concerns related to CALCULATION NEDC 16-003: 
9. lack of validation testing 

I have a concern that there is no validation test to assure the analytical model is representative and bounding. In 1973 the TB siding 
panels were blowing off due to high winds. The utility and construction contractor contacted the siding manufacturer and they 
developed a better fastener configuration as demonstrated by testing. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was not ified, etc. 

See Concern 1. 

I Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): 

None. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Civil/Structural 

Res onsible Branch: EB1 
Branch Notes and Comments: 

See Concern 1. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the turbine building might not be rated to withstand pressures higher than .5 psid. 

Form updated: 06/07/2017 
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Follow-up ARB Input, including RAC (if applicable): (Please include date) I 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) I 
Check each question as applicable to this concern. (If all the statements below are checked, the issue is an allegation.) 

□ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

□ Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

~ Is the validity of the issue unknown? 

Basis for Above Box(es) Being Unchecked, i.e., why is the concern not an allegation?: 
There is no requirement to conduct validation testing. 

I Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP filli!. not accompanied by an assertion of 

□ 

□ 

inadequate licensee follow-up by the alleger? 

Is the issue being handled by another forma l process, such as a petition for rulemaking or a petition filed in accordance with 1 O CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

egatIon e 1nItIon met. i • . . I All · d f" · · 7 r.:-. YES r NO I Note: Licensee-identified wrongdoing 
issues are treated as allegations. 

!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: 

Normal - Routine action required, close within 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 

N/A 

Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB"" 

Date Technical Staff Recommendation(s) 

12/17/19 Other (specify recommendation below)* 

Assigned Branch 

EB1 

*Other Recommendation: EB 1 to determine whether t here is a regulatory requirement to perform a validation test. 

Form updated: 06/07/2017 

Est. Date 

01/10/20 
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ARB Discussion and/or Comments Related to Concern (if applicable): 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? N/A (No RFI) 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17/19 Close in Acknowledgment letter as a non-allegation. ACES 12/27 /19 
_J 

Form updated: 06/07/2017 
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CONCERN STATEMENT: Describe the impropriety or inodequacy related to NRC regulated activity. Concern#: 8 
This version of the concern statement, after approval by ARB, will be used in AMS, for acknowledgment/status/closure letters, RFls, etc. 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces against 
the turbine building siding are distributed during a high energy line break. Specifically, the 
distributed force only assumes a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not 
be enough to ensure bolt or weld failures at pressures less than 0.5 psig. 

Reviewed and/or 
IZl Clarified by Branch 

[Z] Approved by ARB 

SECTION 1 - To be completed by individual receiving allegation 
Individual receiving allegation also must complete Section 4, Allege, Contact Information ond Discussion Points. 

CONCERN (one or two sentence summary) AS DESCRIBED BY THE CONCERNED INDIVIDUAL: 
This version of the concern, as written by the individual taking the allegation, must not be revised or changed by the branch/ARB. 
Use the "Concern Statement" box above to revise or change the concem statem~nt. 

I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints ... the required 
pressure would need to be at least 1.9 psi. 

Concern Details (PROVIDED BY CONCERNED INDIVIDUAL): 
What? When? Where? Who? Why? 

***This revision of the Allegation Form is a reflection of the most recent concerns received by the Cl and supersedes all previous 
allegation forms for 2019-A-0065. The 3 non-specific concern statements obtained from the OIG referral letter were removed.*** 

From their December 4, 2019 email, the Cl provided the following concerns related to assumed configuration of turbine building 
structural elements in calculation NEDC 16-003 (the numbering is reflective of the numbers used by the Cl in their email): 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and weld joints. 
0.45 psi x 144 in sq/ sf= 64.8 lbs/ sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, one is between columns F and 
E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts tota ling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the calculation, it would take half 
of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld joints and the fasteners at 
the top and bottom ends of the siding panels. 

Concern Background & Supporting Information (PROVIDED BY CONCERNED INDIVIDUAL): 
Current status, corrective actions, information/documentation to review (e.g. CRs, NNs, WOs), who was notified, etc. 

None. 

Form updated: 06/07/2017 
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Notes and Comments from Receipt Inspector (e.g. historical perspective, etc.): I 
See Concern 1. 

!CLAIM OF DISCRIMINATION OR H&I: 

Claim of Discrimination or H&I? No 

!SAFETY CONSCIOUS WORK ENVIRONMENT / CHILLING: 

Concern Related To Chilling/SCWE? No 

SECTION 2 - To be completed by responsible branch 

Functional Area: Power Reactor Discipline: Engineering 

Reactor De · · Res onsible Branch: EB1 

Branch Notes and Comments: 

None. 

I Potential Safety/Security Impact: 

If the licensee's analysis is incorrect and the pressure inside the turbine building is likely to exceed .5 psid in the event of a HELB, 
damage to safety-related equipment in areas adjacent to the turbine building could occur. Doors separating vita I equipment 
(e.g., emergency diesel generators) from the t urbine building might not be rated to withstand pressures higher t han .5 psid. 

Follow-up ARB Input, including RAC (if applicable): (Please include date) 

5/19/20 - A Request for Information was sent to the licensee and t heir response was received on May 12, 2020. The staff is 
currently reviewing the response but preliminarily it appears that the licensee's Independent contractor found some non
conservative assumptions in the licensee's ca lculation but ultimately determined that the panels would blowout under .5 psig as 
stated in the FSAR. These non-conservative assumptions were associated with bolt strength (Concern 1 ), sag rod resistance 
(Concern 3), and joint friction (Concern 4). 

Does the Concern Meet the Definition of an Allegation? (Provide basis if any of the first 3 boxes are unchecked.) 

Check each question as applicable to this concern. (ff all the statements below are checked, the issue is an allegation.) 

!?SJ Is it a declaration, statement, or assertion of impropriety or inadequacy? 

jg] Is the impropriety or inadequacy associated with NRC regulated activities or policy (e.g. SCWE)? 

!?SJ Is the validity of the issue unknown? 

I 

!Other exceptions to the allegation definition: (If any box below is checked, the issue should not be characterized as an allegation.) I 
□ 

□ 

If the concern does not involve potential wrongdoing, is the issue in the licensee's CAP and not accompanied by an assertion of 
inadequate licensee follow-up by the alleger? 

Is the issue being handled by another formal process, such as a petition for rulemaking or a petition filed in accordance with 10 CFR 
2.206? Note: Allegation concerns forwarded by the 2.206 petition review committee should be treated as allegations. 

I 
~. YES r NO I Note: Licensee-identified wrongdoing 

Allegation definit ion met? 1• 1 
issues are treated as allegations. 

~------------------~ 
!Concern Considerations: (Detailed discussion of wrongdoing, discrimination, etc. documented in ARF.) 

Safety Significance: 

Describe the basis for the 
safety significance: 

Alleged Wrongdoing? 

Form updated: 06/07/2017 

Normal - Routine action required, close wit hin 90-120 days 

!Not an immediate safety concern. 

No alleged wrongdoing 
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Regulatory Requirement 
(Req'd for Wrongdoing): 

Security Category: Not a security-related concern. 

!WILLFULNESS OR WRONGDOING: 

**For wrongdoing, provide a draft NOV for the underlying technical violation to ACES prior to ARB.** 

Is there alleged willfulness or wrongdoing? No 

[TECHNICAL STAFF RECOMMENDATION(S): 

**If an RF/ is recommended, provide suggested RF/ questions to ACES prior to ARB*" 

Date Technical Staff Recommendation(s) 

12/17/19 Send Licensee a Request For Information (RFI) 

ARB Discussion and/or Comments Related to Concern (if applicable): 

I 

Assigned Branch Est. Date 

ACES 12/27/19 

5/19/20 - The ARB was briefed on the current st atus of the allegation and approved the action for EBl to review the RFI response 
and for ACES to coordinate an independent review from SMEs at headquarters. EBl estimated that they could complete their 
review within 60 days but t he ARB emphasized the need for a thorough review over commitment to a rigid time l ine. The ARB 
requested that the results of the staffs review be brought back to ARB prior to issuing the closure letter. 

IRFI Justification: 

Were RFI inhibiting factors on the first page reviewed? Yes - No inhibiting factors identified. 

lARB DECISION: 

ARB Date ARB Decision(s) Assigned Branch Due Date 

12/17 /19 Send licensee a Request for Information ACES 12/27/19 

05/19/20 EBl to review licensee's RFI response. EBl 07/24/20 

05/19/20 ACES to coordinate independent review with HQ st aff. ACES 07/24/20 

05/19/20 Bring case back to ARB. ACES 08/04/20 

Form updated: 06/07/2017 
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D In person 

fZI Telephone 

i:gJ Email 

D Letter 

D Inspection 

0 HOO 

D 0 1 Transcript D OPA (FB, blog, etc.) D News Media 

D DOL Complaint D Other office/region D Internet 

D Other (describe): D Green Ticket 

IALLEGER CONTACT INFORMATION: 

Full Name: REDACTED Email: REDACTED 

Mailing Address: Telephone: REDACTED 

Cell Phone: 

Occupation: 

LLEGER PREFERENCE FOR FUTURE CORRESPONDENCE 

Contact by: 

Other Requests/ 
Comments: 

□Telephone 

□Postal Service 

□Email 

LLEGER DISCUSSION POINTS: 

IDENTITY PROTECTION POLICY 

Best time to contact: Between (' am 
(' pm 

or: Between ('am 
(' pm 

and 

and 

Was the Cl informed of the identity protection policy? Yes 

(' am 
(' pm 

(' am 

(' pm 

Does the Cl OBJECT to the release of their identity to another agency/jurisdiction? If the concerns are an Cl not asked 
agreement state issue or within the jurisdiction of another agency (OSHA, FEMA, etc.), explain that we will transfer 
the concern to the appropriate party. If the Cl agrees, we may provide the Cl's identity for follow-up. 

Was the Cl informed that their identity may be disclosed by 01 during an investigation of wrongdoing? No 

Did the Cl request no further contact with the NRC? (If yes, discuss the value of continued involvement in the No 
allegation process. Inform Cl we may stil contact him, if additional information i:s needed. 

If "YES", were the benefits of continued process involvement discussed? N/ A 

ISCRIMINATION / HARASSMENT & INTIMIDATION 

Was the Cl informed of their DOL rights and need to file with DOL w/in 180 days for personal remedies? No 

Does the Cl OBJECT to the release of their identity? Explain that to fol low-up on discrimination cases, their No 
identity will need to be released for the NRC to obtain specific and related information from the licensee. 

!LICENSEE REQUEST FOR INFORMATION I 
Explain that if concerns are discussed with or information is requested from the licensee, the alleger's identity will typically fl.QI. be revealed. 

Does the Cl OBJECT to the NRC requesting information from the licensee to support our evaluation? No 

lf"YES", is the Cl concerned about being identified to the licensee? Cl not asked 

Does the Cl OBJECT to the release of their identity to the licensee if necessary to obtain resolution (e.g. Cl not asked 
access authorization, FFD, dose records, etc.)? If the Cl agrees, we may provide the Cl's identity for follow-up. 

Form updated: 06/07/2017 



Allegation Receipt 
& Review Form 

ADDITIONAL CONTACT INFORMATION 
NRC Headquarters Department of Labor 

HOO (Immediate Safety Concerns): 1-301-816-5100 
Non-emergency Toll-Free Hotline*: 1-800-695-7403 
*This hotline is not recorded from 7am-5pm Eastern. 

After hours, this call will be transferred to a recorded line. 

Main Call Center: 1-866-4-USA-DOL (M-F, 8am-5pm) 
http://www.dol.gov 

Discrimination/Wage/Back-Pay Issues: 1-866-487-9243 
TTY for all DOL issues: 1-877-889-5627 

RIV Allegations 
Hotline: 1-800-952-9677 ext. 1245 

Fax:1-817-276-6525 
Email: R4Allegation@nrc.gov 

OSHA 
1-800-321-OSHA Regional Offices: 

http://www.osha.gov/html/RAmap.html 

BASIS FOR 01 PRIORITY 

(Taken from Allegation Manual, pp. 139- 142 and Exhibit 16): 

HIGH PRIORITY = Matter, if proven, is of very significant regulatory concern. The potential consequences for safety, given the position 
of the person(s) involved and the safety significance are very high and would likely result in prompt regulatory action. 

Examples: 
• Manager, RO, or RSO directing/performing/condoning any deliberate violation including providing false Information to NRC or creating fa lse records. 
• Directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing Incomplete/inaccurate information to NRC or licensee to Influence a significant regulatory decision (i.e. restart, operability, license amendment). 
• Deliberately covering up a matter so that a required report was not made. Had t he report been made, NRC would likely have promptly sent inspectors to follow up. 
* Deliberately covering up a matter to prevent identification of a significant issue during an inspection. 
• Willfully providing inaccurate/incomplete information to NRC or licensee, or creating false recrods that caused a wrong decision to be made by NRC or licensee. 
• Tampering with vital equipment at a power reactor that indicates potential act of sabotage. 
• Deliberate violation, otherwise categorized as normal, were it not for need for immediate investigation because of indications evidence may be lost/tampered with. 
• Discrimination resulting from providing Information regarding nuclear safety/regulatory issues directly to NRC. 
• Discrimination caused by licensee/contractor mid-level manager or above. 
• Discrimination resulting from raising concerns of degraded/non-conforming conditions that, if true, would impact operability of a safety-related SSC or safeguards 
equipment. 
• Discrimination that appears particularly blatant or egregious. 

NORMAL PRIORI TY = Matter, if proven, is of significant regulatory concern. The potential consequence for safety is of concern. 

Examples: 
• Any individual directing/performing/condoning a deliberate violation in which, without consideration of intent, would be SL-IV 
• Licensee officials directing/performing/condoning violations in careless disregard of requirements In which underlying violation would be SL-I, SL-II, or SL-Ill. 
• Knowingly providing incomplete/inaccurate information directly/indirectly to NRC or in records (if relatively isolated or insignificant record) maintained by licensee. 
• Deliberately covering up a matter not required to be reported to prevent identification during an NRC Inspection. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 
* Discrimination not amounting to high priority. 
• Relatively isolated deliberate failure to file a Form 241 

LOW PRIORITY = Matter, if proven, is of concern but does not rise to the significance of high or normal priority. 

Examples: 
• The situation in which, without consideration of willfulness, the underlying violation would be characterized as minor. 
• Relatively isolated falsification of a record or falsifica tion of records that are not significant. 
• Violations ca,used by careless disregard not covered by li igher priorities. 
• Licensee identified willful violations of limited safety significance committed by individuals holding relatively low level positions. 
• Willful failure to submit a required report to NRC for a matter not considered high priority. 

Form updated, 06/07/2017 
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Concern 1- Bolting Strength 
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Concern 1 Conclusions 

• Concern was unsubstantiatedUse of average strength 
vs. maximum (unzipping effect)Determining strength 
through shear testing was consistent with National 
Aerospace Standard NASM1312-13 - Region IV finds 
acceptableSmall disagreement in strength to shear 
ratioMPR recommended AISC publication, "Guide to 
Design Criteria for Bolted and Riveted Joints"LPI used 
Machinery's Handbook, 27th EditionOffice of 
Research found both to be acceptableMPR scoping 
analysis determined either would result in failure 



Concern 2 - Failure Mechanism of 
G i rt Bo Its a n d Fi I et We Ids 
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Concern 2 Conclusions 

• Concern 2 was unsubstantiatedMPR, LPI, Office of 
Research and REGION IV all were in agreement.The 
calculation appropriately models the load as being 
distributed across all components. The load path 
from the girt to the column is correct, the loads on 
both the bolted and welded joints were accurately 
represented, and "load sharing" was considered. 



Concern 3 - Sag rod restrains girt 
channel 
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Concern 3 Conclusions 

• Concern 3 is unsubstantiated.Sag rods are excluded 
from calculation.MPR performed a scoping evaluation 
that determined that sag rods do provided some 
11resistance to stretching" of the girt in the vertical 
direction and some resistance to twisting of the girt 
but there would still be failure.Region IV consulted 
with Office of Research. the sag rods would be 
minimal and not impact the conclusions of 
calculation NEDC 16-003 that predicts successful 
venting of the turbine building at pressures less than 
0.5 psig following a high energy line break 



Concern 4 - Joint Friction 
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Concern 4 Conclusions 

• Concern 4 is unsubstantiated.MPR performed 
scoping analyses that considered both a high 
preload case with a friction coefficient of 0.78 and a 
low preload case with a friction coefficient of 0.20. 
For both, bolt stresses exceeded their failure 
criteria causing corresponding failure of the 
underlying support structure and blowout 
panels.Region IV reviewed and agrees that preload 
does not impact results of calculation so initial 
assumption is appropriate. 



Concern 5 - Blowout Area 
5362 ft2) 

TB column 

Blowout 
panels 

Figure 1-3: General View of the Turbine Building South Wall 

Sag 
rods 



Concern 5 Conclusions 

• Concern 5 is unsubstantiated.Calculation purpose 
was not to determine blowout area needed to 
maintain pressure below 0.5 psig.Area included in 
calculation based on an assumed panel 
configuration No basis required vent area to 
prevent pressure retention above 0.5 psiMPR 
performed scoping analysis that demonstrated area 
is more than sufficient (could be as low as 2300 ft2) 



Concern 6 - Blowout Location 
excludes column flange 
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Concern 6 Conclusions 

• Concern 6 is unsubstantiated.Licensee confirmed 
and the NRC agrees there is clearance between the 
column and siding such that blowout are would not 
be reduced. 

SIDING 



Concern 7- Distribution of H ELB 
Load 

TB column 

Blowout 
panels 

Figure 1-3: General View of the Turbine Building South Wall 

Sag 
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Concern 7 Conclusions 

• Concern 7 was unsubstantiated.MPR, LPI, Office of 
Research and REGION IV all were in agreement that 
calculation use of tributary area is 
appropriate.Scoping evaluation performed, rv0.12% 
change if entire wall is modeled.Cl's hand 
calculationOnly considers shear forces, not bending 
or tensile loads. 
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General Arrangement 
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Failure Mechanism (1 of 3) 
FAILURE SEQUENCE #2: 
Sequential Bolt Failure 

0) 
INNER BOLT 
FAILS IN BENDING 

@ 
OUTER BOLT FAILS IN 
BENDING 

© 
AFTER BOLTS FAIL 
WALL PANEL AND 
CHANNEL SEPARATE 
FROMCOLLMN 

(D 
WALL PANELS UNDER 
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• . 
• \ 

\ • \ 
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WALL PANELS UNDER 
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ANO CAUSING OVER· 
STRESS OF BOLTS 

2 
AS CHANNEL BENDS, 
THE CROSS-SECTION 
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BOLTS FAILIN BENDING 
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OUTER BOLT 

3 
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Concern 1- Bolting Strength 
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Concern 1- Bolting Strength 
(Cont.) 

Table C-1 : Bolt Test Results 

Single Shear Failure 
Bolt Peak Double Shear Load, 

Number Force, kips 
kips 

1 31 .726 15.863 
2 28.425 14.213 
3 29.858 14.929 
4 28.267 14.134 
5 28.877 14.439 

6(1) 33.860 16.930 
7 30.432 15.216 

Average (excluding minimum and maximum values - 5 
bolts) 

Derived Ultimate 
Strength of Bolt 

Material, 
Ksi 
70 
63 
66 
62 
64 
75 
67 

66 



Concern 2 - Failure Mechanism of 
G i rt Bo Its a n d Fi I et We Ids 
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Concern 3 - Sag rod restrains girt 
channel 
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Concern 4 - Joint Friction 
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Concern 5 - Blowout Area 
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Concern 6 - Blowout Location 
excludes column flange 
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Additional Item - Distribution of 
HELB Load 
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Uni1cd Slates Nuclear Regulatory Commission 

Protecting People and the Environment 

Cooper Turbine Building Siding 
2019-A-0065 



Design 
Basis 

TB column 

Blowout 
panels 

• During a HELB event, the turbine building will 
pressurize. This will lead to overpressurization 
of the control room and other sensitive areas if 
the pressure is not relieved. USAR Amendment 
25 states that the building siding will blowout 
at 0.5 psig thereby limiting the resulting 
accident pressure. 

Sag 
rods 



Review of Concerns 

• RFI with list of 7 concerns sent to licensee in 
January. 

• Licensee contracted with two engineering 
firms, LPI (calculation originator) & MPR 
(independent review). 

• NRC's independent review was performed by 
Region IV EBl and the Office of Research 

• EBl concluded than none of the concerns 
were substantiated. 

~ U.S.NRC 
u .. ,H s.-, . .dit.... Rq,w,...., c-_.,._ 

f'roud;"I ""'Jk-,1 ti,, F.,...,__,., 



Concern 1 
• The girt bolt ultimate strength and shear 
strength may not be representative of the bolts 
used in the blowout panel construction. The 
average ultimate strength may not bound the 
ultimate strength of bolts used in construction. 

"far weld 
Design weld 

-{ Girt 

·near weld" 
DeS1gn weld 
(backside) 

Connection 
Bolts 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Response to Concern 1 

• Bolt shear strength testing method and ultimate 
strength derivation is appropriate. 

• Installed bolts are expected to have a distribution 
of strength properties. Weaker bolts would fail 
first, subjecting remaining bolts to 
proportionately larger load. 

• Even if the maximum tested value of ultimate 
strength was used for all bolts as a bounding 
criterion, the bolts would still be predicted to fail. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Concern 2 

• The calculation assumes that the inner and outer girt 
bolts, the near and far fillet welds, and the sag rod will 
fail in a sequential manner rather than being loaded in a 
shared load condition. Assuming a shared load condition 
for these components would significantly increase the 
amount of pressure required to ensure the bolts and the 
welds would fail. 

'far weld" 
Design weld 

--{ Girt 

"near weld" 
Design weld 
(backside) 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Response to Concern 2 

• The calculation appropriately models the load 
as being distributed across all components. 
However, once a component has failed, it is 
removed from the analysis and the remaining 
components carry the load. 

• The failure sequences are explaining the ways 
in which the girt connections are expected to 
fail by identifying the next weakest link in the 
load path after the initial failure. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Concern 3 
• The calculation does not appropriately 

account for resistance from sag rods installed 
between channel girts. These sag rods would 
restrain girt channel twisting and should be 
factored into the analysis. 

133c 
--1- 11--.IJY ii 1 -

L,. ~ Sag I ~ ~s ~~ ~~~~~~·1~~IL- J 

... 1 It -ti • I 

Columns 

·J.rts 



Response to Concern 3 

• The inspectors also relied on input from SGSEB when 
evaluating the effect of sag rods. SGSEB noted that the sag 
rods are attached to the girt through a hole (larger than the 
5/8-inch diameter of the rod), with "gravity attachment" 
only. Based on the installed configuration and material 
properties and dimensions of the sag rods, SGSEB agreed 
with the approach followed in NEDC 16-003 to ignore the 
effects of the sag rods. 

• The inspectors concluded that the statement in calculation 
NEDC 16-003 Section 2.2 that the sag rods do not provide 
significant resistance to twisting of the girt channel is an 
appropriate assumption and that your concern was not 
substantiated 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Concern 4 

• The calculation does not use the correct 
method for joint design in accordance with 
AISC standards. The method is not 
conservative and does not meet AISC 
requirements. 

HELB PRESSURE 

3· 
0 I 7 SAG ROD 

L4x3x3/8 

¾" 0 BOLTS 

C10 

W24X84 



Response to Concern 4 

• AISC does not specify how to design building siding to 
fail due to a HELB, and therefore, the licensee could 
not use this standard for calculation NEDC 16-003. 

• To quantify the potential effect of joint friction, the MPR 
scoping analysis adequately demonstrated that joint 
slippage would occur even if the bolted connection 
was highly preloaded. 

• The inspectors reviewed the MPR methodology for 
evaluating the friction force between the angle and girt 
and agree with the licensee's conclusion that the girt
to-clip bolted connections will fail prior to a pressure of 
0.5 psi. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Concern 5 

• The calculation does not demonstrate that the 
5,362 square foot blowout area is adequate to 
prevent pressure retention beyond 0.5 psig in 
the Turbine building. A previous analysis 
performed by a contractor using GOTHIC 
modeling found that a blowout area of 30,000 
square foot still resulted in pressure retention. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Response to Concern 5 

• The calculation does not make a conclusion as to 
whether or not the predicted blowout area is 
acceptable. 

• The inspectors determined that the calculation 
methodology performed by MPR is appropriate 
to demonstrate the required venting area. 

• Given that the MPR estimate of the required area 
to vent is less than half the area that is analyzed 
to blow out, the turbine building area analyzed to 
fail is adequate to limit the pressure rise to less 
than 0.5 psi. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Concern 6 

• The assumed turbine building siding blowout 
area in calculation NEDC 16-003 (5362 square 
foot) is based on column centerline which 
would be non-conservative because column 
flanges would protrude beyond column 
centerline and reduce the actual blowout 
area. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Response to Concern 6 

• The siding panels do provide continuous coverage 
of the turbine building. As such, siding "behind" 
column flanges are exposed to the effects of a 
high energy line break within the turbine 
building. 

SIDING 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Concern 7 

• The calculation includes non-conservative 
assumptions involving how the forces against 
the turbine building siding are distributed. 
Specifically, the distributed force only assumes 
a single girt channel whereas the actual 
construction of the turbine building blowout 
panel includes multiple girt channels. 

~ U.S.NRC 
l:.Orcd ~_, ...:.dt,,v Rqwl.t'lor, c.-.._ 
Proudi"K P,,,,1,-,l ti,, F.,. _ __, 



Response to Concern 7 
• The tributary method to evaluate how the HELB 

pressure acts upon a single girt is appropriate. 

• The Cl also provided a hand calculation that 
questioned how the HELB loading would be 
distributed across all bolts within a section of the 
building. 
- Inspectors confirmed that shear forces alone are 

insufficient to fail the bolting. This is consistent with 
the finite element calculation. A bolt bending load is 
generated by the prying action that occurs as the girt 

I I 

twists relative to the clip. 



From: 
1~§~TIBf cer To: 

Cc: R4ALLEGAJION Resource 
Subject : RE: Re: 1•07-2020 status RAI' 

Thursday, January 16, 2020 9:56:55 AM Date: 

(b)(?)(C) 

NRC Region IV issued the request for information (RFI) to the licensee yesterday. In 
response to your request, I am still researching if I am allowed to release our RFI to a 
member of the public as this is not our normal practice. As soon as I have an answer on if I 
can provide you the RFI, I will contact you. 

Jeremy 

F r,om: !(b )(?)(C) 

Sent: Thursday, January 16, 2020 9:14 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: R4ALLEGATION Resource <R4ALLEGATION.Resource@nrc.gov> 

Subject: [External_Sender] Re: 1·07-2020 status RAI? 

On Wednesday, January 8, 2020, 9:59:25 AM CST .... l(b_)(?_X_C_) ________ ___,lwrote: 

Mr. Groom, 

Thank you for the update. 
Were you going to send me a copy of your RAI? 

!(b)(?)(C) 

On Wednesday, January 8, 2020, 8:50:58 AM CST, Groom. Jeremy <jeremy groom@nrc.gov> 
wrote: 

l(b)(?)(C) 

The NRG is continuing to work on your concerns related to the Cooper turbine building siding and 
we believe that we have all the information needed to proceed with our work. Based on your 
comments provided a few weeks ago, we will be sending you a new acknowledgment letter with 
revised concerns statements in the coming weeks. 

We also plan to issue our request for information to the licensee later this week. We will not include 
any information that Identifies you as the individual that raised the concerns to us. The request 
involves a substantial number of questions and data requests that will help us independently 
evaluate the adequacy of the licensee's calculation. Once we have completed our independent 
review of the licensee's response, we will respond to your concerns by letter. 

Please let me know if you have any questions or concerns. 

Jeremy Groom 

----·Original Message----



From:l(b)(?)(C) 
Sent: Tuesday, January 7, 2020 12:44 PM 
To: Groom, Jeremy <Jeremy,Groom@nrc gov> 
Cc: Rollins, Jesse <Jesse.Rollios@nrc gov>; R4ALLEGATION Resource 
<B4ALLEGATION.Resource@nrc.gov> 
Subject: [External_ Sender] 1-07-2020 status 

Mr. Groom. 

I have not heard from you in a couple weeks and wondering about the status now that the holiday 
season is over and everyone getting back to normal work hours. 

I see your office has been a little busy with a new senior resident inspector and special inspection on 
sw silting. (That might be another legacy issue) 

If you need help maybe I can help you. 

l(b)(?)(C) 



MEMORANDUM TO: 

FROM: 

SUBJECT: 

Official Use Only • OIG Investigation Information 

DATE 

Malion Bartley 
Deputy Assistant Inspector General for Investigations 
Office of the Inspector General 

John Monninger 
Deputy Regional Administrator 
Region IV 

FINAL RESPONSE TO OFFICE OF THE INSPECTOR GENERAL 
ALLEGATION REFERRAL A 19 08604 

On September 30, 2019, Region IV received an allegation forwarded from the Office of the 
Inspector General (OIG) concerning the design of Cooper Nuclear Station's turbine building 
blowout panels, used to mitigate a postulated high energy line break (HELB). 

As discussed in our previous update memorandums, Region IV entered the OIG referral into the 
Region IV allegation program as Allegation RIV-2019-A-0065 and convened multiple Allegation 
Review Boards (ARBs) to discuss the concerns. Following additional substantial dialogue with 
the concerned individual, a December 17, 2019 ARB approved 8 concerns associated with the 
design of the Cooper Nuclear Station's turbine building blowout panels. The ARB also 
approved the Region IV staffs proposal to send a Request for Information (RFI) followed by an 
independent review by the NRC staff for 7 of the 8 concerns to Nebraska Public Power District 
(NPPD). One concern involving proof testing of the design of the turbine building blowout 
panels was determined to be not a violation of NRC requirements and closed with no further 
action. 

On January 16, 2020, Region IV sent an RFI to NPPD with specific questions and a request to 
evaluate the 7 of the 8 concerns assigned to RIV-2019-A-0065. Due to the complexity of the 
issues, the NRC approved the licensee's plan to submit a response within 90 days. 

On April 8, 2020, NPPD contacted the NRC and requested a 30-day extension to the RFI 
response due date based on unanticipated delays created by the COVID-19 Public Health 
Emergency. Region IV granted the extension and set a new RFI response due date of May 15, 
2020. The licensee submitted their RFI response to the NRC on May 13, 2020. 

On June 1, 2020, Region IV sent an informal assistance request to the NRC's Office of 
Research seeking their help in reviewing the licensee's RFI response. The Office of Research 
provided the preliminary results of their review of the RFI (draft report) on July 17, 2020, and 
Region IV provided comments on the draft report on July 30, 2020. The Office of Research 
provided their final report to Region IV, on August 21 , 2020. 

Region IV, Division of Reactor Safety, Engi11eering Branch 1, completed an independent review 
of the concerns associated with allegation RIV-2019-A-0065, informed by the licensee's RFI 
response and the work performed by the Office of Research. Region IV prepared a closure 
memorandum and letter which was circulated for concurrence beginning on August 24, 2020. 



Official Use Only - OIG Investigation Information 

On September 17, 2020, Region IV issued a final closure letter to the concerned individual that 
documented our conclusions with respect to each of the concerns involving the design of the 
Cooper Nuclear Station's turbine building blowout panels. The closure letter did not 
substantiate any of the concerns and reaffirmed our previous conclusions that there is 
reasonable assurance that the blowout panels will perform their intended functions following a 
postulated high energy line break. The final closure letter included a copy of licensee 
calculations prepared by its engineering contractors in response to the RFI. The inclusion of 
licensee calculations as part of the closure package was coordinated with both the licensee and 
Office of Enforcement (Agency Allegations Advisor) as it outside of the NRC's normal practice 
but determined to be prudent for this case given its history and the need to create openness and 
transparency. A copy of Region IV's final closure letter with all attachment is included with this 
memorandum. 

If you have any questions or concerns regarding Region IV's handling of these concerns, please 
contact the ACES Team Leader. Jeremy Groom. at (817) 200-1182. 
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MEMORANDUM TO: 

FROM: 

SUBJECT: 

Official Use Ouly - OIG Investigation Information 

DATE 

Malion Bartley 
Deputy Assistant Inspector General for Investigations 
Office of the Inspector General 

John Monninger 
Deputy Regional Administrator 
Region IV 

FINAL RESPONSE TO OFFICE OF THE INSPECTOR GENERAL 
ALLEGATION REFERRAL A 19 08604 

On September 30, 2019, Region IV received an allegation forwarded from the Office of the 
Inspector General (OIG) concerning the design of Cooper Nuclear Station's turbine building 
blowout panels, used to mitigate a postulated high energy line break (HELB). The OIG referral 
included the following specific concern statements: 

1. The [licensee's) analysis used a stress factor based on Fy (yield) when designing for a 
blowout panel that would be required to fail at Fu (ultimate). 

2. The [licensee's) analysis did not include valid failure mechanisms and included errors in 
modeling assumptions. 

3. There is no design calculation to support the assertions made in Amendment 25 to the 
USAR. 

Note that Concerns 1 and 2 described above were later refined to more specific concern 
statements regarding the technical adequacy of the licensee's analysis following substantial 
discussions with the concerned individual. The more specific concern statements bound what 
was referred to the NRC by the OIG and are discussed further in the attached closure letter to 
the concerned individual. Concern 3 involving a lack of a design calculation was determined to 
be unsubstantiated as the licensee did maintain a calculation of record (e.g. a design 
calculation) that demonstrated the assertions made in Amendment 25 to the USAR. 

As discussed in our previous update memorandums, Region IV entered the OIG referral into the 
Region IV allegation program as Allegation RIV-2019-A-0065 and convened multiple Allegation 
Review Boards (ARBs) to discuss the concerns. Following additional substantial dialogue with 
the concerned individual, a December 17, 2019 ARB approved 8 specific concern statements 
expressed by the alleger regarding the design of the Cooper Nuclear Station's turbine building 
blowout panels. The ARB also approved an action to send a Request for Information (RFI) to 
Nebraska Public Power District (NPPD), followed by two independent reviews by NRC staff in 
Region IV and the NRC's Office of Research. One of the 8 concerns involved proof testing of 
the design of the turbine building blowout panels and was closed without further action because 
the ARB determined that it was not a potential violation of NRC requirements. 



Official Use 011ly - OIG Investigation Information 

On January 16, 2020, Region IV sent the RFI to NPPD with specific questions and a request to 
evaluate 7 of the 8 concerns assigned to RIV-2019-A-0065. Due to the complexity of the 
issues, the NRC approved the licensee's plan to submit a response within 90 days. 

On April 8, 2020, NPPD contacted the NRC and requested a 30-day extension to the RFI 
response due date based on unanticipated delays created by the COVID-19 Public Health 
Emergency. Region IV granted the extension, and set a new RFI response due date of May 15, 
2020. The licensee submitted their RFI response to the NRC on May 13, 2020. 

On June 1, 2020, Region IV sent an informal assistance request to the NRC's Office of 
Research seeking their help in reviewing the licensee's RFI response. The Office of Research 
provided the preliminary results of their review of the RFI (draft report) on July 17, 2020, and 
Region IV provided comments on the draft report on July 30, 2020. The Office of Research 
provided their final report to Region IV, on August 21 , 2020. 

Region IV, Division of Reactor Safety, Engineering Branch 1, completed an independent review 
of the concerns associated with Allegation RIV-2019-A-0065, informed by the licensee's RFI 
response and the work performed by the Office of Research. Engineering Branch 1 completed 
their review, and provided a draft assessment of the concerns for review and concurrence on 
August 24, 2020. 

On September 17, 2020, Region IV issued a final closure letter to the concerned individual that 
documented our conclusions with respect to each of the concerns involving the design of the 
Cooper Nuclear Station's turbine building blowout panels. The closure letter did not 
substantiate any of the concerns and confirmed that there is reasonable assurance that the 
blowout panels will perform their intended functions following a postulated high energy line 
break. The final closure letter included a copy of licensee calculations prepared by its 
engineering contractors in response to the RFI. The inclusion of these calculations as part of 
the closure package was coordinated with both the licensee and the NRC's Office of 
Enforcement (Agency Allegations Advisor) as it outside of the NRC's normal practice. However, 
Region IV felt that providing the calculations was appropriate for this case given its history, and 
the need to foster openness and transparency. A copy of Region IV's final closure letter with all 
attachments is included with this memorandum. 

If you have any questions or concerns regarding Region IV's handling of these concerns, please 
contact the ACES Team Leader, Jeremy Groom, at (817) 200-1182. 
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RESPONSE TO CONCERNS 
ALLEGATION RIV-2019-A-0065 

The NRC requested information from the licensee by letter dated January 16, 2020. The 
licensee provided a response to our request for information in a letter dated May 12, 2020. The 
NRC staff used this Information, in part, to perform our independent review of the concern~. 

In Its investigation, the licensee initially provided the list of concerns to the engineering 
contractor, LPI Inc., that prepared calculation NEDC 16-003. Independent of the LPI review, the 
licensee contacted another engineering company, MPR Associates Inc., to provide a second, 
independent review of calculation NEDC 16-003 and the list of concerns. 

Based on our Independent evaluation of the licensee's invesligatlve efforts, the ifl61)8GtOOiNRC 
verlfled that the licensee's response was Independent of the organization Investigated, that II 
was adequate in detail and scope, and that the overall conclusions were supported by the 
attached docomentatlon. 

The lnsiwctors also requested the assistance of the NRC Office of Nuclear Regulatory 
Roi:.earch structural. Gootechnjca1. and Seismic Enruneering Branen to perform an independent 
peer review of the MPR report. The inspectors considered the licensee's response. indud1ng 
the reviews performed by LPI and MPR the evatuatt0n performed by the NRC Office of 
Research. along with their own independent review of calculation NEDC 16-003 in order to 
reach a conclusion for each of the concerns provided. 

Concern 1 

l:ioltufile 

Provide. 

l3rade 
EDC-1 

Commented 18J1J: I was thinking after your email 
about how lo discuss our review. I like lhls introductory 
paragraph, II allows us to reference NEOC, LPI, and 
MPR throughout the memo. 

Also, I haven't got the exact words, but maybe saying 
something to the effect of- LPI was contraotod 
specilically to review their calculatlon against lhe now 
concerns, ar,d MPR was contracted to review the 
celculatlon genereUy ond address the concerns 
specdically The Inspectors also requested assistance 
from NRC HO lor an MPR-style review ... Then, 
something lO lhe effect ol- the Inspectors reviewed the 
llcenseo·s resp011se, which included the evaluations 
perfooned by LPI and MPR. the ovaluallon porf01med 
by NRC HQ, and their own Independent review ol lhe 
calcufallon In maklr,g conelusloos about lhe velld1ty (?) 
or each of the concerns ... 

l, 

Comm•nted IRDZRZ]: I added an edditlonal 
poragraph at the boltom of this section. 

Commented IBJ3): An odllorlal style quest,on, .. Do 
we need to spe! out things like psi. HELB, or %? 



Licensee Evaluation: MPR determined that the bolt ulllmate tenue strength could potentJally be 
20% higher than what is assumed In the calculation. ThlS non-consefVatism IS attributed to a 
combination of assumptions and methods used 11, the NEDC 16-003 calculation, These Include 

1 ) The bolts aeleded from wanthouse sloct< for shear tesbng and used as the basis for 
the failure critena may not have been from the same lot as those tnstalled in the turbine 
building. MPR postulated that earlier manufactunng _processes used for the Installed 
bolts would llkely have had lhe1r target matenal prope,ties set higher to ensure they 
sabsfied the minimum speetficatt0n given the presumed greater vanabdily of the earlter 
p,oceas. Earlier bolts used in the building could lherefont 11~ be ~ than bolts 
laken from later stock. 

2) A literature reV18W of steel bolt tenslle testing ind1CStes there some expecteq 
ariabillty between teated tensile strength and minimum specifications Thus, taking an 

average value of UTS from a small number of tested bolls may not envelop the ~bal 
variance In the sire~ of the bolta Installed tn the turbine bu11dmg structure 

G) NEDC 16-()03 assumes that the shear failure or steel is at roughly 75% of the UTS 
value. Other literature references show that a shear to uhlmate stress ratio of 62% l 
,nore appropriale to assume for bolling m steel structures, 

~PR developed a lhree-dimensk:lnal finite element model to independenlly assess the behavior 
of the turbine building steel support structure. Accounbng for the non-conservatisms noted 
above, the MPR model demonstrated that the bolts would still be e!(l)8Cled to fall under the 0.5 
'pslg intem,.lll ~sure loading from HE~ event 

NRC Response: 

Thie concern Is substantiated The anumptione in NEDC 16-003 regarding boll strength are 
non-conservative because Iha correlatlon betwNn the bolfs shear strength testing results and 
the bolt's predtcted ultimate failure strength was non-conservative. Spedflcally, the NRC 
Inspectors agree with the MPR report as discussed in item 3) above. The inspedol's also agree 
that the magnitude of the uncer1a1nty In the bolt strerigth would not alter the overall condus10n 
that the bolts would fall when subject to the loading from a HELB event This conclusion is 
based on the relatively high (greater than 2.0) Interaction coefficients - whldl define the boH'a 
demand (HELB loads) to capacity (ultimate strength}. In design these raboS are always less 
lhan uni . 

'The MPR review alto question• the use of a boH stress concentration factor of 2.5 being used lri 
NEDC 16--003, Sudl a factor IS typically used for fatigue loedlng analyses, The stress 
concentration factor la discussed on page 45 of 101 of NEOC 16-003 and page 13 of 54 of the 
MPR report. MPR did not Include this atress concentration factor In !heir Independent analysis. 
J'lthough this assumption ls not speclfically called out in the allegation, the tnspectors request a 
tee0nd opinion from NRC headquarters staff on this point, 111 th11 is potentially an additJQl\ai! 
non-conservatism that may need to be corrected In the calculation of record 



Issue 1 of the seven allegations documented m Independent Evaluation Results, Allegation 
RIV-2019-A-0065 [3] deals with the ultlmate tensile and shear strengths used m Calculatlon 
NEDC 16-003. It is alleged that these values were considered to be non-conservabve and they 
also may not be representaUve or the actual properties of the bolts used in the installation of th 
blowout panels. 

MPR agrees, in general, with the methodology used to in NEDC 16-003 for the shear testing of 
the bolls using the National Aerospace Standard NASM1312-13 The testing was done to 
establish the actual shear failure stress of the bolts and to eventually derive the ultimate tensile 
strength of tho bolting material 

MPR stated In its report that, even though per Assumption (sic] 5 or NEDC 16-003, the failure 
stress criteria was determined to be approximately 75 8 ks1 based on hardness (Rockwell BJ 
testing, this value was never used in the calculation A lesser. non-conservative value according 
to the MPR report was used, 

The SGSEB staff re-reviewed Input No 5 of the licensee's calculation [21 and agrees that the 
calculation states that the "actual failure capability of the bolts will be derived from the test data 
and utilized in" the evaluation The average ulllmate strength or the bolt denved from testing 

as determined lo be 66 ks, and the calculated stress in the bolt as a result of bending was 62.4 
ks1. The d1scontinu1ty In the boll due to its threads, required a stress concentration factor be 
applied, resulting in a stress of 85 ksi The SGSEB staff concurs with this approach 

Licensee Response to Concern 1 

LPI reviewed the original plant design documents and confirmed that the bolts were all specified 

to be ASTM A307. No Installed bolts were removed from the turbine building. Field walkdowns 
were performed to identify boli head markings, and confirmation of assembly configuration. Boll 
head markings for the field observed bolts were assessed to ensure that the strength was not 
greater than A307. LPI stated that their receipt inspections of the bolts provided by the licensee 
for testing were confirmed to be A307. LPI also reviewed earlier versions of the ASTM A307 
specification and confirmed that the minimum required strength of the A307 bolt speaflcation 
has not changed since the construction of the plant. 

LPI also considered the potential impact of the selection of the the maximum, rather than 
average, tested boll ultimate tensile strength value. If the highest tested value of 70 ksi had 
been selected instead of the average value of 66 ksi, the stress value of 85 ksl calculated in 
NEDC 16-003, Section 4 .2, at a high energy line break (HELB) pressure of 0.25 psi would still 
be expected to result in bolt failure. 

MPR reviewed NEOC 16-003 and identified some assumptions regarding the bolt strength that 
could potentially be non-conservative. MPR attributed these non-conservatisms to a 
combination of assumptions and methods used in the NEDC 16-003 calculation. These include: 

1 ) The bolts selected from warehouse stock for shear testing and used as the basis for 
the failure criteria were likely not from the same lot as those installed in the turbine 
building. 



2) A literature review of steel bolt tensile testing indicates there is some expected 
variability between tested tensile strength and minimum specificauons. Thus. taking an 
average value of ultimate tensile strength from a small number of tested bolts may not 
envelop the potentlal variance In the strength of the bolts installed In the turbine building 
structure. 

3) NEDC 16-003 assumes that the shear failure of steel is al roughly 75% of the UTS 
value. Other literature references show that a shear to ultimate stress ratio of 62% Is 
more appropriate to assume for bolting in steel structures. 

MPR concluded that, although the assumptions and methods to determined bolt strength are 
reasonable. the bolt ultimate tensile strength could potentially be 20% higher than what is 
assumecl In the calculation. 

MPR developed a three-dimensional finite element model to independently assess the behavior 
of the turbine building steel support structure. Accounting for the non-conservatisms noted 
above. the MPR model results demonstrated that the bolts woulcl still be expected to fail under 
the 0.5 psi internal pressure loading from a HELB event. 

NRC Response to Concern 1 

The ff\Sj)eGl8fsNRC reviewed the selection of the material properties used In the NEC 16-003 
calculation and the responses provided by the licensee and their contractors. The 
IR~ NRC concur with the licensee's methodology of deriving the ultimate and shear 
strength of the bolts from the test data ~nd the application of a stress concentration factor due to 
the discontinuity in the bolt due to its threads. (rhe IAspooloF&!IB£ agree that the installed bolts 
would be expected to have a distribution of strength properties. Although the use of the 
average ultimate strength may not bound the ultimate strength of all bolts used in construction. 
the conservative assignment or the maximum tested strength value to all bolls would also not 
accurately represent the physical construction of the turbine building structure As the HELB 
pressure Increases. the bolts having strength propert,es on the weaker end of the strength 
distribution would fall first. and then the HELB force leaving the rema,nmg installed bolts subject 
to a proportionately larger amount of force. The licensee's contractors demonstrated that even ii 
a maximum tested value of the ultimate strength were used as a bounding failure criterion, the 
bolts would still be expected to fail ~ al-le&&-l~R 0.5 psi HELB loading. 

Therefore. based on our review. the NRC has determined your concern. that the girt bolt 
ultimate strength and shear strength assumed in Calculation NEDC 16-003 ts non-conservattve 
and may not be representative of the bolts used ,n the blowout panel constructton was not 
substantiilted. 

Commented [RD4J: I wanted to call out this SCF 
factor point apecltlcaly because It Is a dlfforonca In 
opinion between headquarters and the MPR 
report .. ... HO had questlonec whether It was 
appropriate In 2016, and lhey appear 10 be sallsfied 
with the response that LPI provided ..... Since HQ has 
provldec a cloar opinion of th,s. I thought If we 
dorumented it here that II might head off any future 
queslJons Other lhoughts? 

f Commented [BJ5R5[: Yes, we should use the HQ 
position on the SCFs In this memo. 

The weakest link in lhe siding will (obviously) fall first. 
If the weakest link Is a boll, the first bolt to fall ls surety 
at the low end ol the UTS distribution (of lhe installed 
boltS), not lhe high end This provides ·margin" 10 use 
of an average UTS value. I'm not sure If this Is worth 
mentioning If HO documented ii somewhere, ii might 
be a good addition. 

Commented [RD6RSJ: The LPI response mentions 
this-that using the maximum value for all bolts Is not 
reasonable etther. 



Concern 2 

Licensee Evaluation: The model used in NEC 16-003 does simultaneously d1sbibute the load 
across all components. Therefore, Ille loads on the bolted Jomt and Ille loads on the weldS 
calculated in NEDC 16-003 are expected to be accurate. and the "load shanng" 1s expected to 
be accurate between the JOints. The failure sequences 1dentlfled in NEDC 16-003 Section 4.5 
are explaining Ille ways in which the girt oomecllons are ex~ed to fail by lden!tfyin,g the ne"' 
weakest llnk 1n the load path after the 1nrtlal failure. 

NRC Response: 

This concern 1s not substantiated NEDC 16-003 1ni11ally assumes the load 1s distnbuted across 
all components. However, once a compc,nent has failed. It is removed from the analysis and the 
rem sining components curry the load The inspectors conclude that the that the overall failure 
sequence and Ille load-shanng documented in NEDC 16-003 IS appropnate for use 1n the 
11vatuabon 

Issue 2 of the seven allegations documented 1n Independent Evalua~on Results. Allegation 
,RIV-2019-A-0065 [3]. alleges that the calculation uses non-conservative ra1lure mechanisms m 
the way the sub-components of the girt-to-column connechon bolt weld, clip angll!) fail 

The SGSEB staff agrees with both the approach used m NEDC 16--003 and the conclusions Ir\ 
the MPR report regarding this issue. Namely that the load path from the girt to the column was 
correct and the loads on both the bolted and welded joints were accurately represented, and 
"load sharing· was taken into account The SGSEB staff. however, disagrees with MPR s 
predictions of the behavior of the welds at the chp angle-to-column connection described m 
Section 3.2.1 Reference 1s made to the weld's 'elongation hm11• m determining the failure of the 
weld. The strain in the weld 1s a better descnpt1on of this failure critena. 



Licensee Response to Concern 2 

The licensee and its contractors responded that the model us,ed in NEDC 16-003 does initially 
distribute the load across all components simultaneously. The loads on the bolted joint and the 
loads on the welds calculated in NEDC 16-003 are accurate, and the •1oad sharing" is expected 
to be accurate between the Joints. The failure sequences ldenlifted In NEDC 16-003 Section 4.5 
are explaining the ways in which the girt connections are expected lo fail by identifying the next 
weakest link In the load path after the Initial failure. 

NRC Response to Concern 2 

The f06peGlor-sNRC reviewed NEDC 16-003 and the licensee's response and agree with the 
methodology used in NEDC 16-003. The calculation appropriately models the load as being 
distributed across all components. The load path from the girt to the column is correct, the 
loads on both the bolted and welded joints were accurately represented, and the "load sharing• 
was taken into account. However, once a component has failed, it is removed from the analysis 
and the remaining components carry the load. The ~NRC concluded that the overall 
failure sequence and the load-sharing documented In NEDC ·16-003 ls appropriate for use In the 
evaluation and that your concern that the failure mechan,sms assumed ,n calculation NEDC 16-
003 are non-conservatively modelled in a seguenhal manner was not substantiated. 



Concern 3 

Assertion: 

Licensee Evaluation NEDC 16-003 neglects the effect of lhe sag rods The sag rods would 
reduce girt twisting and loading on the girt connections. so this assumption Is therefore llOll-' 

conservative Scop1119 analyses perfonned by MPR show that thrs reduces the loading on the 
girt connections by as much as 10% for each weld and 30% for the bolts The margins beyond 
failure 1n NEDC 16-003 would be reduced by this amount but would strll result In a failure 

NRC Response: 

1Th1s concern Is substantiated NEDC 16-003 neglects the effects of sag rods due to the large 
pan between the girts and small Cl'OSS sectron, among other reasons. and did not speaficalty 

analyze them in the caleulabon However. a third-party analysis of the sag rods suggests thal 
'neg lect1ng the sag rods In the analysis could result In a reductron 1n the loads on the girt 
connections by as much as 30 percent The Inspectors conclude that the effects of sag rod11 
should have been factored into the analysis 

,'\ddltionally, although not called out in the allegallon. the statement In NEDC 16-003, Section 
2 2, Assumption 3 "The relative stillness of the blowout panels is hkewise small compared to 
the stiffness of the girt channel and will not slgnrficantly affect the twisting of the g,rt channel' 
may not be supported. The sheet metal blowout panels that are affuced to the girts would 
provide some amount of resistance to girt twisting. similar to the sag rods NEDC 16--003 and 
the MPR evaluat10n appear to account for the sheet metal panels as an equivalent deadwe1ght 
hne load applied to the girt, but such a model does not appear to take into account the ffexuraf 
rigidtty that the blowout panels may provide The Inspectors request a second optnio 
r,,IRC headquarters staff on this conslderabon, as this 1s poteohally an additional non• 
conservatism that may need to be corrected In the calculabon of record 



Issue 3 from the Allegallon report [3] quesl!oned the impact of the sag rods on the suffness of 
the blowoul panel assembly. Specifically. the alleger staled that the sag rods would provide 
some resistance to twisting of the girt under pressure loading and this resistance was not taken 
Into cons1deralion In calculation NEDC 16-003 

MPR performed a scoping evaluation of lhe effects of the sag rods and concluded that the sag 
rods provided some "resistance to stretching· of the girt in the vertical d1recllon and also some 
resistance to twisting of the girt. Based on lhls scoping evaluation, MPR eslimated the reduction 
of the loading on the welds and bolts to be 111 the order of 10% and 30%. respectively 
However, a more rigorous analysis 1s recommended by MPR. acknowledging that these 
reductions In loads will be lower 

ffhe SGS EB staff finds the scoping evaluation by MPR to be acceptable and also agrees with 
MPR's observation that Impact of the resistant to tw1st1ng offered by the sag rods would be 
minimal with more accurate and ngorous modeling of the bolted connection of the sag rods. The 
Staff, however, concurs with the original approach followed 1n NEDC 16-003, to ignore the 
effects of the sag rods based on the reasoning provided 1n NEDC 16-003 (1] and also in LPI 
Re ort Ref A16254-LR (4] 

Licensee Response to Concern 3 

LPI affirmed that the sag rods are flexible in bending due to their long length and small 
diameter, low bending resistance, end the lack of a fixed, rigid end connection between the rods 
and girts, since the rods pass through holes in the connecled girts and are considered pin
ended. 

The, MPR review found that the sag rods would reduce girt twisting and loading on the girt 
connections and concluded that this assumption is non-conservative. MPR performed a 
scoping evaluation of the effects of lhe sag rods and concluded that the sag rods provided some 
"resistance to slretching" of the girt in the vertical direction and also some resistance to twisting 
of the girt. Based on this scoping evaluation, MPR estimated the reduction of the loading on the 
welds and bolts to be on the order of 10% and 30%, respectively. The MPR review concluded 
that the margins beyond failure In NEOC 16-003 would be reduced by this amount bul would still 
result In a failure. 

NRC Response to Concern 3 

The lnSf)GGIOr.sNRC reviewed plant drawings. the licensee's response, and the Inputs provided 
by its engineering contractors. The 1nspecton;~ agree lha,t the sag rods would provide a 
small amount of resistance to girt twisting and stretching and would reduce the loads on the 
bolted and welded connections. The 1116j)&Clora~ concluded thal the scoping methodology 
performed by MPR to assess the impact of lhe sags rods has on the bolt and welds appeared to 
be reasonable. The IA&f)8Gklf6~ agreeg with MPR's observation that impact of the resistant 
to twisting ;offered by the sag rods would be minimal The NRC concluded that the statement in 
NEDC 16-003 Seclion 2.2 that the sag rods do not provide signiflCllnt resistance to twtshnq of 
the girt channel Is an appropriate assumption and that your concern was not substantiated 

Commenttd [BJ7J: In cases like thls, do we need to 
stale lhat we don ·1 believe any further analysis Is 
required? 

f Comm1nttd [ROI RII : 1 lhlnk this concern la purely a 
judgement call .... .. lhe net conclusion of the 
aasumpuon he references Is' "Therefore the sag rods 
do not provide significant resistance lo twtsttng of lhe 
girt channel." I think Is confirmed 10 be a true 
statement, so I think we should affirm It. That's 
consistent wlth what we'd do If we questioned any 
other design basis cal assumption ..... see my 
suggested wo,d,ng, 



Concern 4 

DC 18:003 doil ilcit 119 tt,e ixmct ffilltij,d fcii;,:;;~i:ii.wiiiJn,.;;;;~j.;;;:::~ 
The ca1eu1at1on UN& a melhOd lhat ~ 

ISC 

Licensee Evaluat10n; The column to girt Joint bolted connection IS a beanng type connect1011 
/1'here IS not a torque specification for the girt bolting and the evaluation performed m NEDC 16-
003 does not rely on a minimum value of torque being present in the mstalled bolts 

Crediting fnctJon results In load shanng between the bolts and frict10n In the jo1nt5 Load shanrig 
reduces the bolt loads and IS non-conservatrve to neglect when evaluatJng fadure MPR 
performed acoping analyses to aasess the impact of the address prelOad or the frictloo that 
could develop between the girt and the clip If the bolted connecbon were preloaded. MPR 
considered both a high preload case with a fnchon coefficient of 0. 78 and a low preload case 
with a friction coefficient of 0.20 Toe scoping analyses demonstrated that even for the largest 
friction coefficient. the girt to clip joint Is e>tpecied to sup through the clearances sucn that the 
bolti. will be loaded In 5hear through contact with the clip and girt These analyses also confirm 
that the forces and moments &J1Plied to the hm11lng bolt are beyond Its la~ure capac1ty based on 
acl\Jal malenal properties. 

NRC Response: 

~his concern Is substantlated. FnctlOn developed from the clampmg lon:e will transfer some ot 
the load through the interface rather than through the bolts Thus there 1s the potential for load 
sharing between the bolls and friction 1n the connection It 1s non-conservative to select ao 
Inappropriately low friction coeffiClent that reduces the degree of load•~ shanng between the 



bolts and fnct1on ,n the JOlnts. The m&f)eGl-Of&NRC also questioned an apparent discrepancy, in 

Table 3· 1 of MPR Report 0315--0084-RPT -001, that calculates a high fnct10n and high preloaQ 
poll with a higher interactlOn ratio than a lower frlCIIOn and lower preload bolted comection. 

his appears counter Intuitive as the higher Inchon and pretoad would be expected to increase 
the degree of load shamg and consequently reduce the interaction rat10 The ~t:!fil. 
would like headquarters staff assistance to validate whether this result presented in Table 3-1 
reasonable. Finally, the Inspectors noted that AISC was not used for the d~n of the 
connection and Is not relevant to the analysis. 

Issue 4 of the seven Issues detailed In the Allegation report (3] stated lhat NPPO's calculation 
NEDC 16-003 did not use the correct method for Joint design m accordance with AISC 
standards; the calculation usod a method that accounted for Jomt fnct10n for the as-build 91 om 
that was non-conservahve and did not meet AISC requirements 

MPR agrees with the methodology used in NEOC 16-003 in so far as the ·non-adherence· to 
the AISC standard. Earlier m its review of NEOC 16-003, the SGSEB staff concurred with the 
approach that the blowout panels are designed to fall, and the design margins typically 
associated with the AISC standard are not applicable. A s1m1lar response was provided by LPI 
m ,ts follow-up responses to NPPO's questions [4] 

MPR, however, states In its report that NEOC 16-003 did nol address preload or the friction that 
could develop between the girt and the chp angle 11 the bolted connections were preloaded. To 
evaluate the impact of this "shortcomings" of NEDC 16-003. MPR performed a couple of finite 
element analyses of the g1rt-to-cllp bolted connection, ,n which one model consisted of a bolted 
connection with a high friction between lhe girt and the chp angle. and the other model 
consisled of low preload m the bolts and low lncbon between the girt and chp angle 

MPR concluded that In both analyses. there was Joint slippage caused by prying acllon and high 
shear action This combination of shear and prying actton resulted in the stresses 1n the bolts 
exceeding their failure criteria. and the failure of the underlying support structure together wrth 
the blowoul panels 

During 11s review of NPPD calculation NEDC 16-003 m 2016. the SGSEB staff requesled 
clariflcahon about the use of friclion 1n the calculahon, and responses were provided m LPI Rel. 
A 16254-LR-001 [5) Add1honal clarification was also provided m LPI Report Rel. A 16254-LR-
002 [4]. 

After reviewing the latest responses to additional questions posed 10 LPI and documenled in 
Reference 4 . the SGSEB staff concurs with lhe assessment by LPI that the bolted connections 
are bearing-type connections and the bolls were installed in accordance with the existing good 
boll Installation practices then. wllh no (measured) torque applied (except for the lum-ol-the-nut 
method) The SGSEB staff agrees with MPR's observation that the underlying structure of the 
blowoul panels (the girt-to-clip angle bolled connects) wlll larl at a HELB _Qressure of O.S_ps19 

Licensee Response to Concern 4 

LPI responded that the column to girt jointed bolted connection is bearing-type connections and 
the bolts were Installed In accordance with the existing good boll Installation practices then, with 



no (measured) torque applied (except for the tum-of-the-nut method). There is not a torque 
specification for lhe girt bolling and the evaluation performed in NEDC 16-003 does not rely on 
a minimum value of torque being present in the installed bolts. 

The MPR review of the calculation noted that NEDC 16-003 did not address preload or the 
friction that could develop between the girt and the clip angle ii the bolted connections were 
preloaded. ~redlting friction results in load sharing between the bolts and friction in the joints, 
Load sharing reduces the bolt loads and Is non-conservative 10 neglect when evaluating failure. 
MPR performed scoping analyses to assess the impact of the address preload or the friction 
that could develop between the girt and the clip if the bolted connection were preloaded. MPR 
considered both a high preload case with a friction coefficient of 0. 78 and a low prel-Oad case 
with a friction coefficient of 0.20. MPR concluded that in both the high friction and low friction 
analyses, there was joint slippage caused by prying action and high shear action. This 
combination of shear and prying action resulted in the stresses in the bolls exceeding their 
failure criteria, and the failure of the underlying support structure together with the blowout 
panels. 

NRC Response to Concern 4 

The lrn;pectors~ reviewed NEDC 16-003 and the inputs provided by the licensee's 
engineering contractors. Tl:l&mspector~ lhal-lAe-bfowool-f)aAel&-a,e deslgfled-to,lail, 
and-lhe-de&igA-mar§in~eG-WitM~A~r.e ROI appliGabkHo-lAis 
&rn1fysl&,-.IThe NRC concluded that strict adherence to a standard such as the AISC is not 
appropriate given that the standard ,s intended to be used ror design not fa,1ure As such, the 
AISC does not specify how to design building siding to fail due to a HELB, and therefore. the 
Ucensee could not use this standard for its siding design The NRC do agree that applying 
credible engineering practices and judgement as to accurately model the failure mechanisms 
predict siding fallure is appropriate. tro guAntlfy tho potential effect of 101n1 friction, tho MPR 
scoping analysis adeauatelv demonstrated that 10101 slippage would occur even 1f the bolted 
connection was highly preloaded. Tho inspectors reylowed the MPR methodology for 
evaluating the fricllon force between the angle and girt and The iAspeGl8Ri agree with ~ 
the hcensee's conclusion that the under1ylng structure of the blowout panels (the girt-to-clip 
bolted connections) will fail prior to a at-al HELB pressure of 0.5 psi. 

Therefore. based on our review. lhe NRC has determined that your ooncern. that Calculation 
NEDC 16-003 does not use the correct method for joint design. was not substantiated 

Comment.cl [BJ9J: I think I'm abll on board with LPl'a 
essessment, Usl ng a low friction value results In a 
higher required OP at failure (thon a high friction value). 
Since the result using the low frlctoon provides less 
margin, It Is more eonservallve. 

Commented [RD10R10J: Perhaps we can discuss 
Olla ... I don'L think I tololly follow whot the LPI response 
Is saying ..... pg. 10/12 of Ole LPI pdf says: As was 
demonstrated In Sedion 4 ,3, f~ctlon at tho lower value 
used or 0.25 1s suffieiant to maintain the deadwelght 
reaction of the girt at the column. If the friction were 
higher this cooduslon would not change, the answer 
would not change the failure pressure derived for the 
girt If rnc:tlon was slgnlficllnUy lower or zero. the girt 
would rotate and fall at a lower pressure than currently 

~

ediCled .••• ..• we prObably need another sentence to 
dress this 3rd bullet point of the concern In our 
sponse paragraph. 

Commented [BJ11): Con.sider rewording sentence lo I 
something llke: This Inspectors concluded that 
adherence to a design standard such as AISC Is not 
enbrely applicable for this application, however, 
engineering princ.lples are 

Comm•nttd IBJ12J: PotenUol reword for sentence (or 
something of the like): The Inspectors concluded that 
slrict adherence lo a standard suoh as the AISC Is nol 
appropriate given that the standard Is Intended lo be 
used for design, not fallure, As such, th11 AISC does 
not specify how to design buMdlng siding to fall due to a 
HELB, and therefore, the ~censee could not use this 
standard for its siding des,gn The Inspectors do agree 
thal applying credible enginee~ng practices and 
judgement as to accurately model the failure 
mochaMms: predict ~ ng failure Is e roprlate. 

Commented [RD13R13): ... . add reference to joint 
lrlct,on from co~m statement. ..•. end also Ue back to 
Bullet #3 

( Commented [BJ14): Prior to? _j 
( Com1Mnttd [RD1SR1SJ: Chongod ~ 



Concern 5 

~~ij':'11 

Licensee valuaUon: The purpose of NEDC 16-003 is to demonstrate the blowout siding panels 
would fail at or below 0.5 psi. Consequently, there is no companson for the area predlCled lo 
fall at 0.5 pslg In NEDC 16-003, and NEDC 16-003 does nol make a conclusion as to whether 
or not the predicted blowout area Is acceptable. Scopmg calculations performed by M~ 
esbmate that an open area of only about 2300 ft' IS required to maIntaIn the turbine buildmg 
general pressure to 0.5 psig or below dunng a HELB event This area is less than half lhe are• 
predicted ~ NEDC 16-003 Secbon 5.0 lo blowout at a HELB ~re of 0.45.' 

NRC Response: This concern, as stated, Is substantiated Calculation NEDC 16-003 does not 
demonstrate what blowout area Is required to preclude pressure retenbOn In the turbine building. 

he inspectors reviewed the S00plng analys11 performed by MPR that concloded that the area 
required to vent (I.e .. blow out) and adequately hmrt the pressure nae Is approximately half of 
ihe area that was analyzed In NEDC 16-003. The inspectors detefflllned that the calculabOn is 

appropriate to demonstrate the venting area would be adequate: specdically, by simple 
inspection, approximately one half of a blowout panel is needed lo keep 1)!9SSure Within deSIQI'( 
limits. whereas the entire turbine budding blowout panels are Uke_ly to fall 

Therefore, ii Is likely thal there Is no safety 1&sue here other than that the ficensee does not have 
a calculation of record (I.e ., design basis calculation) demonstrating that an adequate area of 
siding 1s avatlable to fall and limit the pressure nse In the turbine building The Inspectors 
request additional Input as lo whether a calculation of the type perfonned by MPR is within the 
licensing basis and should be formally Incorporated Into lhe design basis calculation. 

Issue 5 of the seven Issues detailed In the Allegation report (31 questioned the results obtained 
for the area of the failed panels would be sufficient to maintain the turbine bu1ld1ng pressure at 
or below 0.5 ps19 The determination of the pressure build-up 1n the Turbine Bu1ld1ng as a result 
of a HELB was not addressed in calculation NEDC 16-003. because ti was outside the scope of 
work assigned to LPI As a result. the SGSEB staff did not offer any 2P•mon on this issue. 



MPR has addressed this ,ssue In ,ts rePort and determines that lhe required blowout panel area 
required to rail to maintain the Turbine Bu1ld1ng pressure below O 5 ps,g was s1gmficant1y less 
than the area calculated in NEDC 16-003 that would blow out as a result or the failure of the 
girts. 

The SGSEB staff has not reviewed this determmabon In the MPR repon, since this Is outside 
the SGSEB stalls area of expertise, and consequently offers no opImon on the accuracy of lhe 
evaluation 

Licensee Response to Concern 5 

The licensee responded that lhe purpQse of NEDC 16-003 is to demonstrate lhe blowout siding 
panels would fall at or below 0.5 psi. Consequently, lhere is no comparison for the area 
predicted to fail at 0.5 psi in Calculation NEDC 16-003, and NEDC 16-003 does not make a 
conclusion as to whether or not the predicted blowout area is acceptable. Scoping calculallons 
performed by MPR estimate that an open area of approximately 2,300 112 is required to maintain 
lhe turbine building general pressure to 0.5 psi or below during a HELB event 

NRC Response to Concern 5 

The inspectors reviewed Calculation NEDC 16;003 along with lhe scoping analysis performed 
by MPR that concluded that the area required to vent (I.e., blow out) and adequately limit lhe 
pressure, rise is approximately half of the area that was analyzed to blow out in NEDC 16-
003. The inspectors noted that Calculabon NEDC 16--003 does not include a formal analysis lo 
determine the venting area required to preclude pressure retention within the turbine building 
following a HELB event. 

The Inspectors determined that the calculation methodologv g,'fformed b~ MPR Is appropriate 
lo demonstrate the ~ venting area. Given that Calculation NEDC 16-003 pred1ets a 
siding area failure of 5,000 sq. ft. al d1fferentlal pressure of less lhan 0.5 ps1 and MPR estimates 
the reavlced area to vent is 1ess than halt the area that 1s anatyzeg to blow out. the turbine 
bwldmg area analyzed to rail Is adequate to limit the pressure nse to less than 0.5 psi. 

Thererore. the NRC determined that your concern, that Calculation NEQC 16-003 does not 
demonstrate that the 5,362 square root blowout area 11 adequate to prevent pressure retention 
beyond 0.5 psiq was substantiated. However. the staled purpose of Calcutahon NEDC 16-003 
is not to determine the reauired vent area but rather to demonstrate that tile turbine building 
siding panels will blowout at 0.5 psiq intemal pressure. The inspectors reviewed the calculation 
performed by Iha MPR that eshmates the required venting area and concluded that the turbme 
building siding area analyzed to tail wJU adequately prevent pressure retention in the turbine 
building to loss than 0.5 psi. 

Commented (BJ16): Suggested edit; ·analyzed lo 
bla,,, out". 

We might also need 10 soy moro directly lhat we dldn'I 
find any fault will\ MPR's melhOdology for dalermlnlng 
lhe required blow out area. Therefa<e, given the NEDC 
erea anatyz&d to rail and lhe required ore to limit 
pressure nse ... 

Comnwnted fRD17R17J: Changed wording and 
ldded the concluding sentence 

Commento,d [BJ18): Just a lhoughl, although might be 
only adding confusion here ... The way lhe senlonce Is 
currently written. the siding PoPS at exacdy 0.5 psi (all 
5,000 sq. ft ) and Immediately relieves Iha pressure 
wllh no 'overshoot', 

We might consider rewording the sentence to Slly 
something lo the effect ot Given NEOC 16-003 
predlCls e ald,ng wee failure or 5.000 sq. n. Pl 
differenual pressure of less than 0.5 psi end MPR 
estimates the required erea to vent Is less than half the 
area lhal Is analyzed to blow out, the turbine building 
area analyzed lo fall ls adequate lo limit lhe pressure 
~se to less than 0.5 psi. 

However, I can think or a couple reasons fa< no1 to 
change: 1) we probably shouldn't throw around 

l
numbers not 0.5 psi for clarity and consistency and 2) 
we are effecVvely credl~ng the ·margin" lo O S psi In our 
previous r~ ponses. 



Concern 6 

Licensee Evaluation: Evaluatlons performed by MPR demonstrate that the width of the columns 
does not signlflC8ntty Impact the available llow area This result combined with the conclUStons 
to Issue #5 led MPR to conclude that available llow area is not a technical concem 

NRC Response: 

rh,s concern Is not substantiated The siding panels provide conbnuous coverage ol 
the turbine building. As such, siding "behind" column flanges are exposed to the effects of a 
high energy hne break within the turbme building The inspectors concluded that NEDC 16-003 
ppropriately considered the siding blowout area 

Issue 6 was raised as a concern for the total blowout area calculated In NEDC 16-003 The 
allegations was that the area was determined based on center11ne-to-center1me distance 
between columns and the width of the column flanges would d1sto11 this calculation resulting in a 
non-conservative blowout area. 

This concern was never raised by the SGSEB staff dunng its review of the calculation back in 

2016 However, LPI addressed this concern In its responses to additional quesbons submitted 
by NPPD and detailed In LPI Report Ref A 16254-LR-002 {4) LPI stated that the girt projected 
beyond the flange of the column and as such the area behind the column flanges were exposed 
to the internal pressure resulting from a HELB. Therefore. the column flanges did not interfere 

Ith the pressure on the s1d1ng panels and consequently on their failure The SGSEB staff 
concurs with this evaluation. 

MPR recalculated the area of the failed blowout panels and determined an area that was 
approximately 139 sq ft. (or 2 6%) less than the area calculated in NEDC 16-003 The SGSEB 
staH agrees with the methodology used by MPR to calculate the area of the blowout panels that 
would fall under an HELP pressure of 0.5 psIg The difference between the areas deterrmned In 
NEDC 16-003 and by MPR Is as a result or the width or the flange or one or the columns This 
difference Is Insignificant. 



Licensee Response to Concern 6 

The licensee confirmed that the siding panels do provide continuous coverage of the turbine 
building. As such, siding "behind" oolumn flanges are exposed lo the effects of a high energy 
line break within the turbine building. The clearance between the column and the turbine 
building siding panels can be seen In the figure below. 

NRC Response to Concern 6 

The Inspectors reviewed the licensee's response Including drawings and photos provided~ 
shown In lhe figure above. there Is clearance between the column and siding The inspectors 
and concluded that this concern was!& not substantiated. 



Concern 7 

Licensee Evaluallon: The analysis of the girt channel in NEDC 16-003 considers the panel 
pressure tnbutary to a single girt Other girts of similar span and spaang will have 81mdar 
loading and show similar behavlOI' Use of a tnbutary area IS appropnate Scoping evaluat1011s 
performed by MPR of the entire wall showed a negligible difference In the load shan between 
girts when compared to the s1mphfied s1ngle .91rt models 

,NRC Response: 

~his concern is not substantiated The internal building pressure due to a high energy hne 
break will apply to all blowout panels concurrently, and all girts must support the Iola! load from 
all blowout panels. Therefore. for a single gll'I the load ls expected to be equal to 0.5 ps( 
multiplied by the tnbutary area {I.e , the average of the area between the girt and the one above 
and between the girt and the one below 11). The 1Aspesl0Ri~ concluded that NEDC 16-003 
'9ppropriately considers the HELB forces on the girt channels. 

The final allegalion, Issue 7, dealt with the way the pressure loading was applied in calculal1on 
NEDC 16-003 to a single girt without any cons1derallon given to the existence of girts on all four 
sides of the girt in question (above, below, left and nght) Both the SGSEB staff and MPR 
concur with this approach of cons1denng a single girt with the appropnate tnbutary area In 
determining the effects of the pressure loading on all of the building girts 

Licensee Response to Concern 7 

The licensee responded that the HELB pressure Is applied over the entire area of the siding 
panels. The analysis of the girt channel In NEDC 16-003 considers the panel pressure tributary 
to a single girt. Other girts of similar span and spacing will have similar loading and show 
similar behavior. Scoping evaluations performed by MPR of the entire wall showed a negligible 
dlfferenoe In the load sharing between girts when compared to the simplified, single girt models. 

NRC Response to Concern 7 



The IAs~NRC reviewed the licensee's response and the scoping evaluation provided by 
the licensee's contractor. The Internal building pressure due to a HELB wtll act upon blowout 
panels ~fefltly, and all girts must support the total load from all blowout panels. Therefore, 
for a single girt the load Is expected to be equal to 0.5 psi multiplied by the tributary area (1.e., 
the average of the area between the girt and the one above and between the girt and the one 
below it). The lnspector&oonciuded that NEOC-16-003-app,oprialely-oonsideffHh&-HElB 
f-Orses on tne [ilrt channels. 

You also, expressed a concern regarding how the HELB pressure load would be distributed 
across all bolling within a section of the turbine building. Your correspondence Is copied below: 

I have a concern if the 0.45 psi calculated ,s adequate to develop the force needed to fail 
bolts and weld joints. 

0.45 psi x 144 in sq/ sf = 64.8 lbs I sf 

As stated In the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d. 1000 sf 
south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 
24 ft sections, one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. Siding area is 1475.5 sf, with pressure of 64.8 
psf, resulting in 95613 lbsf 

Use of 4 bolls at 17 ks/ shear each requires 4 x 17 = 68 k force. This appears to be 
enough if there is only one girt. 

However, there Is 6 girts spaced approximately 7 ft apart, each with 4 bolts Iota/mg 24 
bolts. 

This would require a total of 408000 /bf, therefore the 95613 lbf is not enough, and is 
only one quarter of the force needed. 

The required pressure would need to be at least 1. 9 psi. 

Even If there was only one bolt on each end of each girt or bolts falling in sequence es 
assumed In the calculation. it would take half of the 1.9 psi, or 0.95 psi. 

It ls important to note that the hand calculation that you provided only considers the shear forces 
acting on the bolts. For the north end or the turbine building between Columns D and E there is 
a total siding area of 1,475.5 ft2. With a pressure of 0 .45 psi, there 1s a total force actmg on this 
section of the turbine building of (64.8 lbf/ft2) (1,475.5 ft2) = 95.612.4 lbf. If we assume this total 
force Is equally distributed across 6 girts each having 4 bolts, with each bolt having a shear 
area, A,....,= 0.302 ln2, then the shear stress on each boll could be calculated as: 

I Comment..S (BJ19): HO made a commenl about this. 
Something about Ille relab've size or the lurblne boildl119 
to the M&E r-elease rrom lhe HELB. Maybe we should 
add a statement about why a ·staUc' analysis ls 

f 

appropnat&--4.e .. why lhe enalysi1 assumes the 
pressure Is applied concurrently. 

Comment..S (RO20R2DJ: How about I Just teke the 
wotd ·concu11ently" out or the disctJsslon .... .I don't think 
that was really part of the Cl's concern enyway ...... HO 
says that Iha HELB event could be approximated as a 
stabc load because of the large slZB of lhe turtilne 
bulldlng ...... but they Just orrered that to contradict MPR 
saying that neglectlng dynamic effects ls a 
ccnservallsnn .... I don't thin~ either pcslllon (static or 

~

namlc) is well supported., .. so I'd recommend leaving 
out since 11 doesn't seem to be called out In the 

concern 



95,6 I 2.4 lbf lb[ 
------.-2- - 13,192 7 

(24 bolts)( 0.302~:it) m 

This hand calculation result is comparable to the shear stress result of 11 .7 ksi determined in 
NEDC Calculation 16-003, Section 4.2. These shear stress values are significantly less than 
that required to fail the bolts. Consistent with the NEDC 16-003 calculation, this hand 
calculation results demonstrates that the bolts will not fail du& to shear force alone. 

Th& finite element model predicts that a combination of shear, tenS1le, and bending loads is 
required to ensure the failure of the bolts. Calculation NEDC 16-003 discusses that bolt failure 
mechanism Is dominated by the bending stresses that results from the twisting of the girts. This 
twisting occurs as the HELB pressure load is transferred from the siding to the girts via the 
siding fasteners attached to the girt flange. This load is thus eccentric with respect to the girt 
shear center which results in twisting of the girt. The bolt bending load is generated by the 
prying action that occurs as the girt twists relative to the clip. The figure below illustrates this 
type of a bending moment. 

The lnspoctors determined that NEDC 16-003 appropnatety considers the HELB forces on tho 
girt channels and girt-to-flip bolts. Therefore. based on our review. the NRC has determined 
that your concern. that caIcuIa110n NEDC 16-003 includes non-conservative assumptrons 
involving how the forces against the turbine building siding are distributed during a high energy 
fine break. was not substantiated. 



From: 

Sent: 
To: 

Subject: 

Attachments: 

Vince, Jon, Chris: 

Reinert, Dustin 

Fri, 21 Aug 2020 21:02:58 +0000 
Gaddy, Vincent;Braisted, Jonathan;Smith, Chris 

RE: 19-065 Closure Memo 

19-065 Draft Closure Response_ with Groom Edits accepted.docx 

See the attached document. 

For easier read-ability, I accepted all of Jeremy's grammatical and formatting changes, but left his 
questions in the margin. I think the remaining i tems should be straightforward to resolve. 

I'd recommend discussing with him as the next step. Jon and I are both helping with the ROP audit self

assessment next week. Other than daily meetings with that team at 15:00, I can support a discussion on 
this most any time. 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Sent: Friday, August 21, 2020 1:46 PM 

To: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 
Cc: Reinert, Dustin <Dustin.Reinert@nrc.gov>; Braisted, Jonathan <Jonathan.Braisted@nrc.gov>; Smith, 

Chris <Chris.Smith@nrc.gov>; Roll ins, Jesse <Jesse.Rollins@nrc.gov> 

Subject: RE: 19-065 Closure Memo 

Vince et al, 

I completed my review of the draft closure memo for 19-065. You guys did an outstanding 
jobllll 

I made a few suggested edits to match what we do for RFI type responses. I also made some 
suggestions to Concern 1 and Concern 5. What you had was fine but I am anticipating some 
questions and thought I would attempt to proactively address. You will also see a few questions 
on some other section which are included using track changes (mostly Concern 3). 

I'd like to discuss these changes early next week if possible (Monday or Tuesday). Please take 
a look at the attached and give me your thoughts. 

Thanks. 

Jeremy 

From: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Sent: Friday, August 14, 2020 6:48 AM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 



Cc: Reinert, Dustin <Dustin.Reinert@nrc.gov>; Braisted, Jonathan <Jonathan.Braisted@nrc.gov>; Smith, 
Chris <Chris.Smith@nrc.gov> 
Subject: FW: 19-065 Closure Memo 

Jeremy, 

Attached is our draft closure memo for the subject allegation. Based on your email below, you 
wanted to be involved in the final review and provide input. Our memo is ready for your 
review/input. You know the alleger better than us, so if there are any changes we need to make 
to better his concern let us know. 

Vince 

From: Reinert, Dustin <Dustin.Reinert@nrc.gov> 
Sent: Thursday, August 13, 2020 10:42 AM 
To: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 
Cc: Braisted, Jonathan <Jonathan.Bralsted@nrc.gov>; Smith, Chris <Chrls.Smlth@nrc.gov> 
Subject: 19-065 Closure Memo 

I'm fine with you providing the document to Jeremy now (unless you think it needs additional work 
first). From his email below, I think Jeremy is expecting to provide feedback and Inputs prior t o It being 
finalized. 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Sent: Thursday, August 61 2020 7:58 AM 
To: Reinert, Dustin <Dustin.Reinert@nrc.goV> 
Subject: FW: Tlmeline for 19-065 Closure Memo 

Dustin, 

I searched for a very good closure memo for a highly technical concern and we just don't have a 
good example. The two attached letters show tone and flow, so hopefully that will help. I will be 
very involved in the final review of our closure memo and plan to provide substantial input. So, 
do the best you can and we can collaborate to try and get this into a final form. 

Wish I had more but I hope this helps. 

Jeremy 

From: Rollins, Jesse <Jesse.Rollins@nrc.goV> 
Sent: Tuesday, August 4, 2020 2:39 PM 
To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Subject: RE: Tlmellne for 19-065 Closure Memo 

We don't have any good, recent examples of highly technical closures. As you know, the vast 
majority of our allegations are not all that technical. 



However, the attached examples are good enough to show what we're looking for. It shows the 
flow, give some guidance, and should be enough to serve as a path to follow. 

Fro.m: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Sent: Tuesday, August 04, 2020 2:17 PM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov> 
Subject: FW: Timeline for 19-065 Closure Memo 

Can you see if you can find a good example of a closure for Dustin to follow???? 

Fro.m: Groom, Jeremy 

Sent: Monday, August 3, 2020 10:12 AM 
To: Reinert, Dust in <Dustin.Reinert@nrc.gov> 

Subject: RE: Timeline for 19-065 Closure Memo 

I can get you a good example, give me until the end of the day. Thanks. 

Jeremy 

From: Reinert, Dustin <Dustin.Reinert@nrc.gov> 
Sent: Monday, August 3, 2020 9:51 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Subject: RE : Timeline for 19-065 Closure Memo 

Jeremy, 

Do you have a good example closure memo you could share with me? The technical content is coming 
together, but I'm just wanting to make sure that we are crafting the language (ie. tense, voice, tone, 
etc.) appropriately. 

Thank you, 

Dustin Reinert 
Reactor Inspector 

U.S. NRC Region IV 
817-200-1534 office 

l(b)(?)(C) !cell 

From: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Sent: Thursday, July 30, 2020 1:36 PM 

To: Reinert, Dust in <Dustin.Reinert@nrc.gov>; Braisted, Jonathan <Jonathan.Braisted@nrc.gov>; Smith, 
Chris <Chris.Smith@nrc.gov> 

Subject: FW: Timeline for 19-065 Closure Memo 

Guys, 



What are your thoughts. I recommend we push it back to late AugusUearly Sept and have 
Jeremy issue an update memo to the ORA in the interim. Let me know. 

Vince 

From: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Sent: Thursday, July 30, 2020 1:29 PM 

To: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Subject: Timeline for 19-065 Closure Memo 

Vince, 

Wanted to check and see if you had a timeline for a 19-065 closure memo. When we last 
ARBed, we assigned an action to bring the case back to ARB with our proposed closure with a 
8/4/20 due date. We can push that back a few weeks if you need the extra time. We also 
committed to a closure to the OIG by late August. If we think our final closure will push into 
September, I will likely have to provide an OIG update memo to the ORA (which is not a big deal 
for me). 

Just let me know what you think is the timeline for submitting a closure memo to ACES. 

Thanks. 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office : 817-200-1182 

Cell: !(b)(7)(C) I 
Jeremy.groom@nrc.gov 

"Together, we work to foster a culture of high 
trust that maximizes professional growth 
and inspires leadership at all levels." 



RESPONSE TO CONCERNS 
ALLEGATION RIV-2019-A-0065 

The NRC requested information from the licensee by letter dated January 16, 2020, related to 
your concerns. The licensee provided a response to our request for information In a letter dated 
May 12, 2020. The NRC staff used this information, in part, to perform our independent review 
of your C<lncerns. 

In its investigation, the licensee initially provided the list of concerns to the engineering 
contractor, LPI Inc., that prepared calculation NEDC 16-003, •structural Evaluation of the 
Turbine Building Blowout Panels Steel Supports." Independent of the LPI review. the licensee 
contacted another engineering company, MPR Associates Inc .• to provide a second, 
independent review of calculation NEDC 16-003 with a specific focus on your concerns. 
Because of your historical concerns regarding this topic, the NRC requested and received 
approval from the licensee to release the reports prepared by LPI Inc., and MPR Associates Inc. 
These documents are included as an attachment to this closure memOfandum. 

Based on our Independent evaluation of the licensee's investigative efforts, the NRC verified 
that the licensee's response was independent of the Ofganization investigated. that it was 
adequate in detail and scope, and that the overall conclusions were supported by the attached 
documentation. 

The inspectors also requested the assistance of the NRC Office of Nuclear Regulatory 
Research (RES) Structural, Geotechnical, and Seismic Engineering Branch to perfOfm an 
independent peer review of the MPR report. The inspectors considered the licensee's 
response, Including the reviews performed by LPI and MPR, the evaluation performed by RES, 
along with their own independent review of calculation NEDC 16-003 in order to reach a 
conclusion for each of the concerns provided. 

Concern 1 

The· girt bolt ultimate strength and shear strength assumed In calculation NEDC 16-003 ls non
conservative and may not be representative of the bolts used in the blowout panel 
construction. Specifically, the calculation improperly uses an average ultimate strength instead 
of maximum tested ultimate strength. Additionally, the average tensile strength Is denved from 
testing of warehouse stock bolts which are likely from different heat and lots than of the bolts 
used In blowout panel construction. The average ultimate strength may not bound the ultimate 
strength of bolts used in construction. 

Licensee Response to Concern 1 

LPI reviewed the original plant design documents and confirmed that the bolts were all specified 
as grade ASTM A307. No Installed bolts were removed from the turbine building. Field 
walkdowns were performed to identify bolt head mar!(ings and confirm assembly configuration. 
Bolt head markings for the field observed bolts were assessed to ensure that the strength was 
not greater than the strength for ASTM A307 bolts. LPI stated that their receipt inspections of 
the bolts provided by the licensee for testing were confirmed to be ASTM A307. LPI also 



reviewed eartler versions or ASTM A307 bolt specifications and confirmed that the minimum 
required strength has not changed since the construcbon of the plant 

LPI also considered the potential impact of the selection of the maximum, rather than average, 
tested bolt ultimate tensile strength value. If the highest tested value of 70 ksl had been 
selected instead of the average value of 66 ksi, ~e stress value of 85 ksi calculated In 
calculation NEDC 16-003, Section 4.2, at a high energy line break (HELB) pressure of 0.25 psi 
would still be expected to result in boll failure. 

MPR reviewed calculation NEDC 16-003 and Identified some assumptions regarding the boll 
strength that could potentially be non-conservative. MPR atlnbuled these non-conservatisms to 
a combination of assumptions and methods used in the calculation NEDC 16-003 calculation. 
These Include: 

1 ) The bolts selected from warehouse stock for shear testing and used as the basis for 
the failure criteria were likely not from the same lot as those Installed in the turbine 
building. 

2) A literature review of steel bolt tensile testing indicates there is some expected 
variability between tested tensile strength and minimum specifications. Thus, taking an 
average value of ultimate tensile strength from a small number of tested bolts may not 
envelop the potential variance in the strength of the bolts installed in the turbine building 
structure. 

~) Calculation NEDC 16-003 assumes that the shear failure of steel Is at roughly 75% of 
the ultimate tensile strength value. Other literature references show that a shear to 
ullimate stress ratio of 62% Is more appropriate to assume for bolting In steel structures. 

MPR concluded that, although the assumptions and methods to determine bolt strength are 
reasonable, bolt ultimate tensile strength could potentially be 20% higher than what is assumed 
In the calculation. 

MPR developed a three-dlmenslonal finite element model to Independently assess the behavior 
of the turbine building steel support structure. Accounting for the potential non-conservatisms 
noted above, the MPR model predicted girt to column bolt failure at Internal pressures less than 
0.5 psi from a HELB event. 

NRC Response to Concern 1 

~he Inspectors reviewed the selection or the material properties used In calculatlon NEDC 16-
003 and the responses provided by the licensee and their contractors. The inspectors agree 
with the licensee's methodology of deriving the ultimate and shear strength of the bolts from test 
data and the a plication of a stress concentration factor due to the discontinuity in the boll due 
to Its threads. 

The Inspectors agree that the Installed bolts would be expected to have a dlstributlon of strength 
properties. If the failure mechanism required all installed girt to column bolts lo fail, the 
Inspectors determined that the use of average tensile strength would not be appropriate. 
However, the failure mechanism coupled with the configuration or the turbine building with 
multiple panels and hundreds of Installed bolts does not necessitate the conservative 
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assignment of the maximum tested strength value to all bolts. The inspectOfS determined that 
use of average boll strength provides reasonable assurance that the turbine building siding will 
fail at pressure less than 0.5 psig. Specifically, following a postulated HELB, pressure in the 
turbine building would Increase. The bolls having strength properties on the weaker end or the 
strength distribution (e.g. those bolts with strengths less than the average) would fail first, 
leaving the remaining Installed bolts subject to a proportionately larger amount or force. 

Additionally, the licensee's contractors demonstrated that even if a maximum tested value of the 
ultimate strength were used as a bounding failure cnterion, the bolts would still be expected to 
fall prior to a 0.5 psi HELB loading. 

Therefore, the NRG has determined your concern, that the gill1 boll ultimate strength and shear 
strength assumed In Calculation NEDC 16-003 is non-conservative and may not be 
representative of the bolts used In the blowout panel construction, was not substantiated. No 
violations of NRG requirements were identified. 

Concern 2 

Calculation NEDG 16-003 uses non-conservative failure mechanisms because it assumes that 
the Inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail In a sequential 
manner rather than being loaded In a shared load condition. Assuming a shared load condition 
for these components would be more realistic and would significantly increase the amount of 
pressure required to ensure the bolts and the welds would fail. 

Licensee Response to Concern 2 

The licensee and its contractors responded that the model used in calculation NEDC 16-003 
does Initially distribute the load across all components simultaneously. The loads on the bolted 
joint and the loads on the welds calculated in calculation NEDC 16-003 are accurate, and the 
"load sharing' is expected to be accurate between the joints. The failure sequences identified in 
calculation NEDC 16-003, Section 4.5 are explaining the ways in which the girt connections are 
expected to fail by Identifying the next weakest link in the load path after the initial failure. 

NRC Response to Concern 2 

The• inspectors reviewed calculation NEDC 16-003 and the licensee's response. The inspectors 
agree with the methodology used in calculation NEDC 16-003. The calculation appropriately 
models the load as being distributed across all components. The load path from the girt to the 
column is correct, the loads on both the bolted and welded joints were accurately represented, 
and "load sharing" was considered. However, once a component has failed, it is removed from 
the analysis and the remaining components carry the load. Therefore, the NRC concluded that 
the overall failure sequence and the load-sharing documented in calculation NEDC 16-003 is 
appropriate for use in the evaluation and that your concern that the failure mechanisms 
assumed in calculation NEDC 16-003 are non-conservatively modeled in a sequential manner 
was not substantiated. No violations of NRC requirements were identified. 

Concern 3 



Calculation NEDC 16-003 does not appropriately account for resistance from sag rods Installed 
between channel girls. These sag rods would res1raln girt channel twisting and should be 
factored into the analysis. 

Licensee Response to Concern 3 

LPI affirmed that the sag rods are flexible in bending due lo their long length and small 
diameter, low bending resistance, and the lack of a fixed, rigid end connection between the rods 
and girts, since the rods pass through holes In lhe connected girts and are considered pin
ended. 

The MPR review found that the sag rods could reduce girt twisting and loading on the girt 
connections and concluded that this assumption is potentially non-conservative MPR 
performed a scoping evaluation of lhe effects of the sag rods and concluded that the sag rods 
provided some "resistance to stretching· of the girt In the verti cat direction and some resistance 
to twisting of the girt. Based on this scoping evaluation, MPR estimated the reduction of the 
loading on the welds and bolts lo be on the order of 10% and 30%, respecbvely. The MPR 
review concluded that lhe margins beyond failure in calculation NEDC 16-003 would be reduced 
by this amount but would still result In a failure. 

NRC Response to Concern 3 

The Inspectors reviewed plant drawings, the licensee's response, and the inputs provided by Its 
engineering contractors. The inspectors agree that the sag rods would provide a small amount 
of resistance to girt twisting and stretching and would reduce the loads on the bolted and 
welded connections. The inspectors evaluated the scoping methodology performed by MPR to 
assess the Impact or the sag rods on the bolt and welds and concluded that the method Is 
reasonable. The inspectors agree with MPR's observation that the impact of the resistance to 
twisting offered by the sag rods would be minimal. Therefore, the inspectors concluded that the 
statement in calculation NEDC 16-003 Section 2.2 that the sag rods do not provide significant 
resistance to twisting of the girt channel is an appropriate assumption and that your concern 
was not substantiated. 

Concern 4 

Calculation NEDC 16-003 does not use the correct method for joint design in accordance with 
American Institute of Steel Construction (AISC) standards. The calculation uses a method that 
accounts for joint friction for as-built girt joint that is not conservative and does not meet AISC 
requirements. 

Licensee Response to Concern 4 

LPI responded that the column to girt bolled connect10n are bearing-type connections and the 
bolts were installed in accordance with the existing good boll installation practices at the time of 
construction, with no {measured) torque applied (except for the tum-of-the-nut method). There 
Is not a torque specification for the girt bolling and the evaluation performed In calculation 
NEDC 16-003 does not rely on a minimum value of torque being present in the installed bolts. 

~

Commentffl (GJ7J: Question, If lhe combined eff;fl 
PR concerns (bolt strength. sag rods, joint fiction) 

re considered, do we shll expect failure at <.5 pslg. 

Commtnttd (GJ8J: 10.30% seems more then 

1 minimal, any lhoughts? 

(Co;'mentffl (GJ9J: Can we reference opinion from l 
l RES that Inclusion or sag rods Is not necessary. J 



The· MPR review of the calculation noted that calculallon NEDC 16-003 did not address preload 
or the friction that could develop between the girt and the clip angle if the bolted connections 
were preloaded. Crediting friction results in load sharing between the bolts and friction in the 
joints. Load sharing reduces the bolt loads and could potentially be non-conservative If 
neglected when evaluating failure. 

MPR performed scoping analyses to assess the Impact If the girt to clip bolted connection were 
preloaded. MPR considered both a high preload case with a friction coefficient of 0.78 and a 
low preload case with a frictlon coefficient or 0.20. MPR concluded that in both the high friction 
and low friction analyses, there was joint slippage caused by prying and high shear action. This 
combination of shear and prying action resulted in bolt stresses that exceeded their failure 
criteria causing corresponding failure of the underlying support structure and blowout panels. 

NRC Response to Concern 4 

The• Inspectors reviewed calculation NEOC 16-003 and the Inputs provided by LPI and MPR. 
The Inspectors concluded that strict adherence to a standard such as the AJSC Is not 
appropriate given that the standard Is Intended to be used for design, not failure. As such, AISC 
does not specify how to design building siding to fail due to a HELB, and therefore, the licensee 
could not use this standard for calculallon NEDC 16-003. The Inspectors agree that applying 
credible engineering practices and judgement to accurately model the mechanisms that predict 
siding failure Is appropriate. To quantify the potential effect of joint friction, the MPR scoping 
analysis adequately demonstrated that joint slippage would OCGUr even if the bolted connection 
was highly preloaded. The Inspectors reviewed the MPR methodology for evaluating the friction 
force between the angle and girt and agree with the licensee's conclusion that the underlying 
structure of the blowout panels (the girt-to-clip bolted connections) w,11 fail prior to a_HELB 
pressure of 0.5 psi. 

Therefore, based on our review, the NRC has determined that your ooncern, that Calculation 
NEDC 16-003 does not use the correcl method for Joint design. was not substantiated. No 
violations of NRC requirements were identified. 

Concern 5 

Calculation NEDC 16-003 does not demonstrate that the 5,362 square foot blowout area Is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a High 
Energy Line Break (HELB) event. A previous analysis performed by a contractor using GOTHIC 
modeling found that a blowout area of 30,000 square foot still resulted in pressure retention. 

Licensee Response to Concern 5 

The licensee responded that the purpose of calculation NEDC 16-003 is to demonstrate the 
blowout siding panels would fall at or below 0.5 psi. ConsequenUy, there is no comparison for 
the area predicted to fail at 0.5 psi In Calculation NEDC 16-003, and calculation NEDC 16-003 
does not make a conclusion as to whether or not the predicted blowout area is acceptable 
Scoping calculations performed by MPR estimate that an open area of approximately 2,300 ft2 ls 
required to maintain the turbine building general pressure to 0.5 psi or below during a HELB 
event. 

NRC Response to Concern 5 

The inspectors reviewed Calculation NEDC 16-003 along with the scoping analysis performed 
by MPR that concluded that the area required to vent (i.e., blow out), and would adequately limit 



the pressure rise, Is approximately half of the area that was analyzed to blow out in calculation 
NEDC 16-003. The Inspectors noted that Calculation NEDC 16-003 does not Include a formal 
analysis to determine the venting area required to preclude pressure retention within the turbine 
building following a HELB event. 

The• inspectors determined that the calculation methodology performed by MPR is appropriate 
to demonstrate the required venting area. Given that Calculation NEDC 16-003 predicts a 
siding area failure of 5,362 sq. ft. at differential pressure of less than 0.5 psi and MPR estimates 
the required area to vent is less than half the area that Is anal,yzed to blow out, the turbine 
building area analyzed lo fail is adequate to limit the pressure rise to less than 0.5 psi. 

~herefore, the NRC confirmed that Calculation NEDC 16-003 does not demonstrate that the 
5,362 square foot blowout area is adequate to prevent pressure retention beyond 0.5 psi. 
However, the stated purpose of Calculation NEDC 16-003 is not to determine the required vent 
area but rather to demonstrate that the turbine building siding panels will blowout at 0.5 psi 
internal pressure. The Inspectors concluded that the assumed vent area of 5-,362 sq. ft. was 
based on an assumed panel configuration and that subsequent review by MPR confirmed that 
this area is sufficient to meet the required vent area to prevent pressure retention above 0.5 psi 
in the turbine building. No violations of NRC requirements were Identified. 

Concern 6 

The assumed turbine building siding blowout area in calculation NEDC 16-003 (5362 square 
foot) is based on column centerline which would be non-conservative because column flanges 
would protrude beyond column centerline and reduce the actual blowout area. This would 
increase the pressure retention in the turbine building potentially beyond 0.5 psig. 

Licensee Response to Concern 6 

The licensee confirmed that the siding panels do provide continuous coverage of the turbine 
building. As such, siding "behind" column nanges are exposed to the effects of a high energy 
line breall within the turbine building. The clearance between the column and the turbine 
building siding panels can be seen in the figure below. 
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NRC Response to Concern 6 

The inspectors reviewed the licensee's response including the drawings and photos provided. 
As shown in the figure above, there is clearance between the column and siding. The 
Inspectors agree that the siding would be exposed to the effects of a HELB In the turbine 
building and would not be blocked by the column flanges, reducing the blow out area. 
Therefore, the NRC concluded that this concern was not substantiated. No violations of NRC 
requirements were identified. 

Concern 7 

Calculation NEDC 16-003 Includes non-conservative assumptions involving how the forces 
against lhe turbine building siding are dlslributed during a high energy line break Specifically, 
the distributed force only assumes a single girt channel whereas the actual construction of the 
turbine building blowout panel Includes multiple girt channels. ConsequenUy, the resultant force 
may not lbe enough to ensure bolt and weld failures at pressures less than 0.5 psig. 

Licensee Response to Concern 7 

The licensee responded that the HELB pressure Is applied over the entire area or the siding 
panels. The analysis of the girt channel in calculation NEDC 16-003 considers the panel 
pressure tributary to a single girt. Other girts or similar span and spacing will have similar 
loading and show similar behavior. Scoping evaluations performed by MPR of the entire wall 
showed a [negligible difference ,in the load sharing between girts when compared to the 
simplified, single girt models. 

NRC Response to Concern 7 

The NRC reviewed the licensee's response and the scoping evaluation provided by the 
licensee's contractor. The internal building pressure due to a HELB will act upon blowout 
panels, and all girts must support the total load from all blowout panels. Therefore, for a single 
girt, the load is expected to be equal to 0.5 psi multlplied by the tributary area (I.e., the average 
of the area between the girt and the one above and between lhe girt and the one below It). The 
inspectors concluded that the tributary method to evaluate how the HELB pressure acts upon a 
single girt Is appropriate. 

Commented (GJ 11 ): I know lhls was quon11flod 111 Iha 
RFI response, perhaps Include ii? 

I Commented [RD12R12J: We can Included lhal. 
MPR's calc showed lhe difference In loads was 0.1 % or 
less 



You also expressed a concern regarding how the HELB pressure load would be distributed 
across all bolting within a section or the turbine building. Your correspondence is copied below: 

I have a concem if the 0.45 psi calculated is adequate to develop the force needed to fail 
bolts and weld joints. 

0.45 psi x 144 in sq/ sf = 64.8 /bs I sf 

As stated in the ce/culetion, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf 
south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 
24 ft sections, one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. Siding area is 1475.5 sf. with pressure of 64.8 
psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ks/ shear each requires 4 x 17 = 68 k force. This appears to be 
enough If there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each wdh 4 bolts Iota/mg 24 
bolts. 

This would require a total of 408000 /bf, therefore the 95613 lbf is not enough, and is 
only one quarter of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even If there was only one bolt on each end of each girt or bolts failing in sequence as 
assumed In the calculation, it would take half of the 1.9 psi, or 0.95 psi 

It is important to note that the hand calculation that you provided only considers the shear forces 
acting on the bolts. For the north end of the turbine building between Columns D and E there is 
a total siding area of 1,475.5 ft2• With a pressure of 0.45 psi, there is a total force acting on this 
section of the turbine building of (64.8 lbf/ft2) (1 ,475.5 ft2) = 95,612.4 lbf. lfwe assume this total 
force is equally distributed across 6 girts each having 4 bolts, with each bolt having a shear 
area, A-= 0.302 ln2, then the shear stress on each bolt could be calculated as: 

95,6 I 2.4 lbf 

( 
in

2
) (24 bolts) 0.302 bolt 

lb[ 
13,192 7 

In 

This hand calculation result Is comparable to the shear stress result of 11. 7 ksl determined in 
calculation NEDC Calculation 16-003, Section 4.2. These shear stress values are significantly 
less than that required to fail the bolts. Consistent with the calculation NEDC 16-003 
calculation, this hand calculation results demonstrates that the bolts will not fail due to shear 
force alone. 

The finite element model predicts that a combination of shear, tensile, and bending loads is 
required to ensure the failure of the bolts. Calculation NEDC 16-003 discusses that bolt failure 
mechanism is dominated by the bending stresses that results from the twisting of the girts. This 
twisting occurs as the HELB pressure load Is transferred from the siding to the girts via the 



siding fasteners attached to the girt flange. This load is thus eccentric with respect to the girt 
shear center which results in twisting of the girt. The boll bending load Is generated by the 
prying action that occurs as the girt twists relative to the clip. The figure below illustrates this 
type of a bending moment. L 

The lnspectOf's determined that calculation NEDC 16-003 appropriately considers the HELB 
forces on the girt channels and girt-to-flip bolts. Therefore, the NRC has determined that your 
concern, that Calculation NEOC 16-003 Includes non-conservative assumptions Involving how 
the forces against the turbine building siding are distributed during a high energy line break, was 
not substantiated. No violations of NRC requirements were identified. 
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From: 
To: 
Cc: 
Subject: 
Date: 

Jeremy 

Fr,om:l(b)(?)(C) 

Groom Jeremy 
!lbl/7\(C\ l 
Romos Jesse 
RE: **•**Sen~itll•e Internal IAfemlalien. Cooper Turbine Budding Siding Concern* .. **** 
Monday, August 26, 20191:12:00 PM 

I really appreciate the help. 

Sent: Monday, August 26, 2019 8:39 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: Rollins, Jesse <Jesse.Rollins@nrc.gov> 
Subject: RE: u u•se11sitive l11te111al l11fu1 111atio11. Cooper Turbine Building Siding Concern******* 

Hi Jeremy, 

Thanks for the e-mail. I should have answers to your questions soon. I've reached out to 
the alleger and asked him several questions. He did respond. Hopefully today or tomorrow 
my management will let me know if we can share the transcript and when you will receive 
the referral letter. 

Fr,om: Groom, Jeremy 

Sent: Tuesday, August 20, 2019 4:33 PM 
To:l(b)(?)(C) 

Cc: Ro!lins, Jesse <Jesse,Rollins@nrc goy> 
Subject: *****Sensiti~•e Internal IAf..armation. Cooper Turbine Building Siding Concern******* 

(b)(?)(C) 

I wanted to follow-up on our meeting on August 13, 2019 to discuss this issue. The Region 
IV allegation staff wants to make sure this issue gets entered into the correct process. We 
think there is either a new allegation or possibly a follow-up to the previous case, but we 
don't have enough details at this point to identify a specific concern and open a file. From 
an allegation perspective, we are very sensitive to timeliness, we have expectations that 
new issues get presented to an allegation review board within 30 days. In discussing this 
with Jesse Rollins, we don't think we have an official start date and would likely wait until 
we receive more detail, either though the transcript you mentioned or a referral letter. 

Do you have a timeline for forwarding additional information to Region IV? I am 
comfortable waiting a week or a little longer, but if it will be several weeks before we can 
expect something, I may discuss with my management if it is prudent to schedule an ARB 
based on our best available information. I would also appreciate your thoughts on if OIG 
would have any objections to use discussing at an ARB prior to referral, I don't want to 
interfere in any way with OIG's review of this issue. 



Thanks. 

V/R 

Jeremy 

Jeremy R. Groom 

Team Leader, Al legations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 
Cell :l(b)(?)(C) I 
Jeremv.groom@nrc gov 



From: 
To: 
Subject: 
Date: 

l(b)(?)(C) 

Groom Jeremy 
lrb'<Z\/C\ l«>{lins. Jesse 
RE: CNS TB siding blowout time line?? 
Wednesday, December 11, 2019 12:49:00 PM 

Our timeline for processing your concerns is still being developed. We plan to discuss the 
email you sent to us on December 4, 2019, at an allegation review board next week. 
Currently, my staff believes that the information you provided is enough to allow us to move 
forward with our review and that no meetiing is necessary. However, we still need to verify 
with our technical experts that they have all the information needed and understand your 
concerns. 

After our meeting next week, we will be in a better position to discuss our next steps. I will 
provide an update on Wednesday of next week regarding our plan to review you concerns. 

Sincerely, 

Jeremy Groom 

Fr,om:l(b)(?)(C) I 
Sent: Wednesday, December 11, 2019 9:42 AM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov>; Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Subject: [External_Sender] CNS TB siding blowout time line?? 

Mr. Groom and Mr. Rol lins, 

I am not sure if your time line st!II includes meeting In January or not. 

If I don't hear from you I will start making other plans. There have been several things that I have 

been put t ing off and is going to create a backlog. 

!(b)(?)(C) 

On Monday, December 9, 2019, 12:36:38 PM CST~-(b-)(?_)_{c_) __________ lwrote: 

Mr. Groom and Mr. Rollins, 

what is your time line? 

!(b)(?)(C) 

On Thursday, December 5, 2019, 1:33:05 PM CST, Groom, Jeremy <1eremy groom@nrc,eoy> wrote: 



(b)(?)(C) 

We are in receipt of your ema il, thank you so much for taking the t ime to fully characterize your 

concerns. My staff will be reviewing the email over the next few days and after that, we will present 

your concerns to an allegation review board to determine our next actions. We wil l issue a formal 

acknowledgment letter in the coming weeks to ensure that we have fully captured your concerns. If 

you have any questions between now and our next formal communication, please feel free to call 

me. 

Thank you. 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 

Office: 817-200-1182 

Cell: !(b)(?)(C) I 
Jeremy groom@nrc.gov 



From: 
To: 
Cc: 

Subject: 
Date: 
Attachments: 

Fred, 

Groom lererov 
Sock. Frederick: Rolhns. Jesse 
Seber. Dogan 
RE: Cooper Turbine Building Blowout Panel Meeting 
Thursday, November 14, 2019 9:37:00 AM 
lroaaeQO'I, ong 

We are re-evaluating the need to have an in-office meeting with the concerned individual. 
Jesse and I spoke to this individual last week and during that meeting, we attempted to get 
specifics related to the concerns but without success. We will keep you posted on what we 
decide to do going forward. 

Thanks. 

Jeremy 

Fr,om: Sock, Frederick 

Sent: Tuesday, November 12, 2019 6:42 AM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov> 

Cc: Groom, Jeremy <Jeremy.Groom@nrc.gov>; Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: RE: Cooper Turbine Building Blowout Panel Meeting 

Hello Jesse: 

l(b )(7)(C) I 
Sorr for this late res onse but I just returned to the office today . .__,.,......_....,.......,.....-....,.,....---'_ 
(b)(7)(C) If you are still planning to meet with the alleger during the week 

of November 18th, please let me know the exact date and time and I will check with my 
branch chief (who I have copied on this email). 

While waiting to her back from you, Best Regards 

Frederick E. Sock, P E 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN 10D68 

Mail Stop TWFN 10A36 
Phone: 301.415.5871 

Frederick Sock@nrc gov 

Fr,om: Rollins, Jesse 



Sent: Wednesday, October 30, 2019 10:54 AM 

To: Sock, Frederick <Frederick.Sock@nrc.gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrqov> 
Subject: Cooper Turbine Building Blowout Panel Meeting 

Fred, 

Hope all is well with you . Just wanted to let you know that we"re planning on meeting with 
the alleger for the Cooper TB siding/blowout panel case in November. We"re starting to 
make arrangements to have him come to the Region IV office so we can meet face to face 
and discuss his concerns in detail. Because you have some history with this case and 
you 're a technical expert in this area, we would really appreciate it if you could come out to 
Region IV to support the meeting. 

Would you be available to come out to RIV sometime during the week of November 18th? 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 



From: 
To: 
Cc: 

Subject: 
Date: 
Attachments: 

Groom leremv 
Sock. Frederick 
somns. Jesse: Seber Dogan 
RE: Informal Request for Assistance - Cooper Turbine Building Issue 
Friday, May 29, 2020 2:38:00 PM 

1maae002 ooa 

Great, thanks Fred. I will have a request to Dogan on Monday. 

Have a great weekend. 

Jeremy 

F11om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Friday, May 29, 2020 9:29 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: Rollins, Jesse <Jesse.Rollins@nrc.gov>; Seber, Dogan <Dogan.Seber@nrc.gov> 

Subject: Informal Request for Assistance - Cooper Turbine Building Issue 

Hello Jeremy: 

I did a cursory review of the documents Jesse sent us yesterday, and rather than give you 
a total number of hours it should take for us at the SGSEB branch to review them, we 
thought that the review work will fall within the limits of an Informal Request Assistance of 
150 hours. We do not anticipate the work to take that long but our plan is to have two staff 
members (Hernando Candra and myself) and an SL - Jose Pires - take part m the review. 
These two individuals are familiar with this project, since they also, have been involved with 
it since the Office of Research got involved back in the 2015/2016 timeframe. Please go 
ahead and submit the request to my branch chief as we discussed yesterday and we will 
then move to the next step in the process. 

Have a great weekend and Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Comm1ss1on 

Location: TWFN-10O68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

fredenck Sock@nrc gov 

Fr,om: Rollins, Jesse <Jesse Roll!os@nrc gov> 
Sent: Thursday, May 28, 2020 12:03 PM 



To: Sock, Frederick <fredenck.Sock@nrc.iiov> 

Cc: Groom, Jeremy <Jeremy Groom@nrc .iov> 

Subject: RE: Sample of an Informal Request for Assistance - Ft. Calhoun Blast Analysis Support 

Thanks, Fred. I've attached the licensee's RFI response. 

Just a reminder, some of the attachments contain allegation-related information which 
should not be put into ADAMS or shared with anyone without a need to know. Please let 
Jeremy and I know if you have any questions or concerns about this. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817 200-1431 

Fr,om: Sock, Frederick <Frederick Sock@nrc gov> 
Sent: Thursday, May 28, 2020 10:51 AM 

To: Groom, Jeremy <Jeremy Groom@occ gov>; Rollins, Jesse <Jesse.RoUins@occ gov> 

Cc: Seber, Dogan <Dogan Seber@nrc eov> 
Subject: Sample of an Informal Request for Assistance - Ft. Calhoun Blast Analysis Support 

Jeremy and Jesse: 

Below is a thread of emails between my BC (Dogan Seber) and a requester for assistance. 

Regards 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S Nuclear Regulatory Commission 

Location: TWFN-10068 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

F rederick.Sock@nrc.gov 



Fr,om: Seber, Dogan <Dogan Seber@nrc.gov> 
Sent: Wednesday, July 24, 2019 1:37 PM 

To: Rivera, Alison <Aljson,Rjyera@nrc.gov> 
Cc: Garner, Doug <Douslas Garner@nrc.gov>; Sock, Frederick <Fredenck,Sock@nrc,sov> 
Subject: RE: Ft. Calhoun Blast Analysis Support 

Hello Alison, 

Thank you for reaching out to us. We gladly accept this request as an Informal Assistance 
Request (IAR), as per RES Office Instruction PRN-001 , which would allow our staff to 
spend up to 150 hours in these activities. Based on my conversation with Fred Sock who 
will be supporting this activity in my branch, this is a reasonable estimate. However, should 
anything chance, we will let you know. 

Fred has also informed me that he received a CAC# to charge his hours (CAC# 
000078/05000285/L-2019-LLA-0058). We can add to his HRMS profile in the next day or 
two. 

I assume Doug and Fred will pick it from here. Should you or your staff need any additional 
Information, please contact me or Fred, we will do our best to support your needs. 

Best, 

Dogan Seber, PhD 

Branch Chief 

Structural, Geotechnlcal and Seismic Engineering Branch 

Division of Engineering 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

ii: 301-415-0212 

Fr,om: Rivera, Alison 

Sent: Wednesday, July 24, 2019 11:43 AM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Garner, Doug <Douglas Garner@nrc sov> 
Subject: Ft. Calhoun Blast Analysis Support 

Good morning, Dogan, 

I am the Branch Chief for the Materials Security Branch (MSB) in NSIR and we are 
supporting the review of the Ft. Calhoun ISFSI only physical Security Plan (PSP) and the 
blast analysis for the site's protected area. The applicant submitted the blast analysis and 



the same is located in the Agency's Secure/Lan-Electronic Safe (SLES) under NS# 
124757. 

MSB is requesting technical support from your branch in the area of physical protection 
design (i.e ., vehicle barrier design, blast calculations, ballistic capabilities) for the site. 

If your branch is able to support this request, the technical reviewer for this application is 
Doug Garner, Security Specialist, 301-287-0929. If you have any questions and would like 
additional information regarding this review please feel free to contact Doug. In the past, 
Doug has worked with Fred Sock on similar blast analysis reviews. 

Thanks, 
Alison 

Alison L. Rivera 
Chief, NSIR/DPCP/MSB 
301-287-3750 

Office : 3WFN - 08B12 

Alison Bivera@nrc gov 



From: 
To: 
Subject: 
Date: 

!(b)(?)(C) 

Groom Jecerov 
!lb)U}(C) ~Qllins. Jesse 

RE: Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 
Monday, December 16, 2019 3:19:00 PM 

The questions I sent you on Friday were from me but I have been in contact with our 
technical staff. I believe we have everything we need at this point to move forward with an 
allegation review board tomorrow. I will contact you on Wednesday of this week to confirm 
that we don"t need any clarifying information and to give you information on our next steps. 

Thank you, 

Jeremy 

From: (b)(?)(C) 

Sent: Mon ay, December 16, 2019 8:10 AM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov>; Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Subject: [External_Sender] Re: Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr. Groom, 

I sent a response to address most of your questions a couple days ago. 
To better understand the questions and how to address them I would like to know who's questions 

are these? Are they yours, or are you passing them on from someone else? 

l(b)(7)(C) 

On Friday, December 13, 2019, 7:45:50 AM CST, Groom, Jeremy <jeremy.groom@nrc gov> wrote: 

(b)(?)(C) 

I was reviewing you December 4, 2019, email, in preparation for next week and a have some questions 
regarding one of your concerns. In your email, you state: 

"I have a concern that the method the calculation accounts for joint friction does not meet AISC 
required joint design, and therefore is not conservative or bounding to meet code requirements." 

We will need some additional clarity on this concern statement to support our review. Some questions 
we have include the following: 
• What joint(s) are you concerned with? 
• How does friction Impact the ability of the panels to blowout? 
• How is friction accounted for in the current calculation and why is that inappropriate or non
conservative? 
• What code or standard do you believe the licensee needs to meet regarding joint design? 
• What does this code require as an assumption for joint friction? 

If you would prefer to discuss directly with me, please feel free to call my office (817)200-1 182. 

Thanks. 



Jeremy R. Groom 
Team Leader, Allegations and Enforcement 
U.S. NRC, Region IV 
Office: 817-200-1182 

;;:~l(~)~ib~)m,woec~ov 
----Original Message---
From: Groom, Jeremy 
Sent: Friday. December 13. 2019 7:44 AM 
To: !(b)(7)(C} I Rollins, Jesse <Jesse,Romns@nrc goy> 
Subject: RE: Concerns with CNS TB Siding blowout calc NEDC 16-003 

----Original Message--
Fromj(b\(7)/Cl I 
Sent: Wednesday, December 4, 20191:16 PM 
To: Rollins, Jesse <Jesse Romns@nrc gov>. Groom, Jeremy <Jeremy,Groom@nrc.goy> 
Subject: [External_Sender) Concerns with CNS TB Siding blowout calc NEDC 16-003 

Mr Rollins and Groom 

I have concerns with the latest CNS calculaUon NEDC 16-003 provided by your office via FOIA In 
regard to if it is conservatively bounding and appropriately represents the as built configuration of the 
plant. 

1. The calculation uses an average Fu instead of maximum possible Fu. I suspect this is not 
conservative and may not bound all bolling installed or any replacement bolting that maybe Installed In 
the future. 

2. The calculation takes the simple average five or six Fu of bolts from warehouse stock. It is doubtful 
the tested bolts are from the same heats and lots. It is doubtful all the bolts actually installed are from 
the same heat or lot and have the same tensile as the average stated. It is not demonstrated how the 
simple mean can fully bound all other bolts and provide a dependable conservative result. 

3. The calculation P. 24 Figure 3-1 shows the girt end near and far welds, inner and outer bolt 
configuration along with the location of a sag rod. The calculation uses non conservative failure 
mechanism of one bolt failing al a time and has a separate alternate failure mechanism of one weld 
joint fai ling at a time, as a sequential series of failure events. I have a concern that this is not 
conservative and realistic. 

4. I have a concern if the calculation is bounding in which the sag rod hole is shown In Figure 3-1 but 
the calculation does not conservatively account for sag rod restraining girt movement. 

5. It has not been clearly demonstrated how the combination of 2 bolts, 2 welds, and a sag rod will 
each fail in a serial sequential manner and will not be loaded in a shared load condition. If any of the 4 
Items do not fall in a single serial manner, and there is a shared load between 2 or more, that the result 
would be magnified by a factor of 2 or 3. I do not consider this realistic or conservative. 

6. I have a concern that the method the calculation accounts for joint friction does not meet AISC 
required joint design, and therefore is not conservative or bounding to meet code requirements. 

7.1 have a concern that the total blowout area taking into account north and south end blown out 



sections is calculated to be 5362 sqft may not be adequate blowout area. It has not been shown that 
the 5362 sqft blowout area Is adequate to prevent pressure buildup. The calculation does not show the 
peak pressures at the potentially affected HELB doors. 
The previous analysis performed by NAI (Numerical Applications Inc) using GOTHIC used a TB siding 
blowout area of at least 30,000 sqft and there was still a pressure build up. 

8. I have a concern that if the blowout area is based on column centerline, which would be not 
conservative, because column flange would protrude into the blowout area which would reduce actual 
blowout area. 

9. lack of validation testing 
I have a concern that there is no validation test to assure the analytical model is representative and 
bounding. In 1973 the TB siding panels were blowing off due to high winds. The utility and 
construction contractor contacted the siding manufacturer and they developed a better fastener 
configuration as demonstrated by testing. 

10. I have a concern why a complicated FEA comes up with results far different and less conservative 
from a simple hand calculation. 

11. Force against siding 
I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail bolts and 
weld joints. 
0.45 psi x 144 in sq/ sf = 64.8 lbs / sf 

As stated in the calculation, the blow out area is 2951 sf n d-f; 1411 sf n c-d, 1000 sf south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 24 ft sections, 
one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. 

Siding area is 1475.5 sf, with pressure of 64.8 psf, resulting in 95613 lbsf 

Use of 4 bolts at 17 ksl shear each requires 4 x 17 = 68 k force. This appears to be enough if there Is 
only one girt. 

However, there Is 6 girts spaced approximately 7 ft apart, each with 4 bolls totaling 24 bolts. 

This would require a total of 408000 lbf, therefore the 95613 lbf is not enough, and is only one quarter 
of the force needed. 

The required pressure would need to be at least 1.9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as assumed in the 
calculation, it would take half of the 1.9 psi, or 0.95 psi. 

And this still does not address the blowout resistance by the assembly combination with sag rods, weld 
joints and the fasteners at the top and bottom ends of the siding panels. 

12. I have a concern why the TB siding blowout pressure analysis has taken multiple calculations and 
FEA over 8 years and the results are still highly questionable. 
But the Reactor Building blow out Panel was analyzed by hand calculation with the resulting design 
having an unquestionably extremely high level of confidence. 

l(b)(?)(C) 



From: 
To: 
Cc: 

Groom leremv 
Beioert. Dustin 
Braisted Jonathan: Gaddy Ylruot 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 

Date: Wednesday, July 29, 2020 8:18:00 AM 

Thanks. I like the suggestion on having SGSEB make a call on each concern so it is clear 
where they fall. I think on the ADAMS piece, I will rely on our normal process to keep in the 
allegation file. It should be easily retrievable there. 

Jeremy 

fr,om: Reinert, Dustin <Dustin.Reinert@nrc.gov> 

Sent: Wednesday, July 29, 2020 8:07 AM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 
Cc: Braisted, Jonathan <Jonathan.Braisted@nrc.gov>; Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Jeremy, 

Both suggestions originated from Jon and!{b){7XC) 

them. I'll ask him to correct me if I'm misspeaking. 
!through this week, but I'll try to address 

The comment regarding asking SGSEB to make a call on each of the concerns was to just to ensure 

we get the most clarity out of their report. Similarly, the ADAMS recommendation was just for 

transparency and to ensure the SGSEB report would be easily retrieved and referenced. 

I don't think either of suggestions are significant concerns. It sounds to me like our existing ACES 
processes will probably be sufficient. 

Dustin Reinert 

Reactor Inspector 
U.S. NRC Region IV 

817-200-1534 office 
l(b)(7)(C) lcell 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc.gov> 
Sent: Tuesday, July 28, 2020 4:28 PM 

To: Reinert, Dustin <Dust1□.Rejnert@nrc gov> 

Cc: Braisted, Jonathan <Jonathan Bra1sted@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Dustin/Jonathan, 



Very good comments, thanks for putting this together. We have a question on the ADAMS 
comment. If we ask SGSEB to make a call (sub/unsub} on each of the concern statements, 
this will clearly be associated with an allegation. We are a little concerns about depositing 
in ADAMS. What is the driver behind the comment to place in non-public ADAMS? 

Region IV ACES would maintain a copy of the report in the allegation file consistent with 
other cases. Not sure if that helps eliminate your concern. 

Feel free to Skype me if you would prefer to discuss. 

Thanks. 

Jeremy 

From: Reinert, Dustin <Dustm Re!nert@nrc gov> 
Sent: Friday, July 24, 2020 2:44 PM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 
cc: Braisted, Jonathan <Jonathan Brajsted@nrc eov>; Gaddy, Vincent <Yiocent Gaddy@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Jeremy, 

Please see the attached comments from Jon Braisted and myself. 

The specific bulleted items noted were called out either in the vendor's reports or are Items that we 

believe may be potential non-conservatisms. We think it would be useful to request that some 
points of discussion be added to the SGSEB report to address each of those topics. 

I'm available to discuss or clarify further as needed. 

Thanks, 

Dustin Reinert 

Reactor Inspector 

U.S. NRC Region IV 

817-200-1534 office 
l(b)(?)(C) !cell 

F11om: Groom, Jeremy <Jeremy Groom@nrc gov> 
Sent: Friday, July 17, 2020 2:37 PM 

To: Reinert, Dustin <Qustm.Remert@nrc.gov> 
Cc: Braisted, Jonathan <Jonathan Brajsted@nrc gov>; Gaddy, Vincent <Yiocent,Gaddy@nrqoy>; 
Rollins, Jesse <Jesse.RoUjns@nrc.goy> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 



Thanks Dustin, I think we can make that work. I appreciate you providing early feedback, 
have a great weekend. 

Jeremy 

Fr,om: Reinert, Dustin <Dustin Rejnert@nrc eov> 
Sent: Friday, July 17, 2020 2:37 PM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: Braisted, Jonathan <Jonathan Braisted@nrc.gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov>; 

Rollins, Jesse <Jesse.Rolhns@nrc,goy> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Jeremy, 

I will be on an inspection through this upcoming Thursday, so I don' t anticipate having comments to 

you until next Friday. 

Dustin Reinert 

Reactor Inspector 
U.S. NRC Region IV 

817-200-1534 office 

!(b)(7)(C) !cell 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc.(loy> 
Sent: Friday, July 17, 2020 1:57 PM 

To: Gaddy, Vincent <Vincent Gaddy@nrc gov>; Rollins, Jesse <Jesse Rollins@nrc gov>; Braisted, 
Jonathan <Jonathan Bra1sted@nrc gov>; Reinert, Dustin <Dustin Remert@nrc gov> 

Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 
BUILDING SIDING ANALYSIS 

FYI. Please review and provide comments by the end of next week (if that's too fast, 
please let me know). I will consolidate comments for Region IV and provide them back to 
RES. 

Thanks. 

Jeremy 

Fr,om: Sock, Frederick <Frederick Sock@nrc e:ov> 
Sent: Friday, July 17, 2020 12 :45 PM 

To: Groom, Jeremy <Jeremy Groom@ncc eov> 

Cc: Seber, Dogan <Paean Seber@nrc eov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 



Hello Jeremy: 

As promised last week, I have attached a draft of our report detailing the results of SGS EB 
staffs review of the reports from MPR and LPI regarding the Cooper Turbine Building 
Siding Issue. Please distribute accordingly. Please consolidate your comments and send 
them back to me on a single report. After we have incorporated your comments, we will 
finalize the report and my branch chief will send it back to you and close the IAR. Upon 
finalizing the report, should we put the document into ADAMS, considering the fact that it is 
associated with allegations. 

Looking forward to hearing from you soon. 

Best Regards 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Comm1ss1on 

Local1on: TWFN 10D68 
Mail Stop TWFN lOA36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 

Fr,om: Groom, Jeremy <Jeremv,Groom@nrc gov> 
Sent: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <Fredenck Sock@nrc gov> 
Cc: Seber, Dogan <Dogan Seber@nrc gov>: R4ALLEGATION Resource 

<R4All EGAJIQN Resource@nrc gov>; Rollins, Jesse <Jesse RoH1ns@nrc gov>: Braisted, Jonathan 

<Jonathan Braisted@nrc gov>; Reinert, Dustin <Pust,o Reioert@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

!(b)(?)(C) lbut will definitely break away for a call on preliminary results. 
also ask you to include Jesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
Invite. 

Thanks. 

Jeremy 



Fr,om: Sock, Frederick <fredenck Sock@nrc ii:ov> 
Sent: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremy.Groom@occ gov> 
Cc: Seber, Dogan <Dogan.Seber@nrc.gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so, I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and if you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 

Frederick E. Sock, P.E. 

St ructural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 
U.S Nuclear Regulatory Commission 

Locat ion: TWFN-10D68 

Mad Slop TWFN-10A36 

Phone: 301.415.5871 

frcdarlck.Sock@nrc.gov 

Fr,om: Groom, Jeremy <Jeremy Groom@nrc goy> 
Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <Fredenck Sock@nrc gov>; Seber, Dogan <Pc1rno Seber@nrc.gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred, 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 



Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again, thanks for all your help. 

V/R 

Jeremy 

Fr,om: Clark, Dunesia <Dunesja,Geanette@nrc,eov> 
Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc goy>; Morris, Scott <Scott Morns@nrc gov>; Rollins, Jesse 

<Jesse,Rolhos@nrc eov>; Lantz, Ryan <Ryan,Lantz@occ.eov>: Miller, Geoffrey 

<Geoffrey,Miller@nrc eov>; Hay, Michael <Michael Hav@nrc eov>; Kozal, Jason 

<Jason.Kozal@orc gov>; Gaddy, Vincent <Yiocent,Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: 

FROM: 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 
Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

:zluulhl, 

Z)AUU¼Ul 9- dk/ 
Assistant to the Deputy Regional Administrator 
U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
I •')!~lh,·r. "< '"'r'- 10 l,'-t, t lllltun: ,,1 hu~h 1ru,1 th,u m.1,1m1z~, pr,,1c,,lll11JI ~r1111 th .md in,p1r,, lc,1ckr,h1p ,ll .tll kid," 



From: 
To: 
Cc: 

Subject: 

Date: 
Attachments: 

Fred. 

Groom leremv 
Sock. Frederick 
Seber. Dogan 
RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING SIDING 
ANALYSIS 
Thursday, July 30, 2020 1 :39:00 PM 
EB) Comments AO SGSEB Reyjew 7-24-20 Rev t doQ 

Our engineering branch reviewed the draft report prepared for the informal assis.tance 
request and had only minimal comments/requests. Our comments are included in the 
attached document. Please let us know if you have any questions or concerns. 

Once you have finalized the report, I would like to review the final draft before we decide on 
if i t should go into non-public ADAMS or simply be kept in the allegation file. 

Thanks again. 

Jeremy 

Fr,om: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Friday, July 17, 2020 12:45 PM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: Seber, Dogan <Dogan.Seber@nrc.goV> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE- COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Hello Jeremy: 

As promised last week. I have attached a draft of our report detailing the results of SGS EB 
staffs review of the reports from MPR and LPI regarding the Cooper Turbine Building 
Siding Issue. Please distribute accordingly. Please consolidate your comments and send 
them back to me on a single report. After we have incorporated your comments. we will 
finalize the report and my branch chief will send it back to you and close the IAR. Upon 
finalizing the report, should we put the document into ADAMS, considering the fact that it is 
associated with allegations. 

Looking forward to hearing from you soon. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Comm1ss1on 

Locat ion: TWFN 10068 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 



Frederick.Sock@nrc.gov 

From: Groom, Jeremy <Jeremy.Groom@nrc gov> 
Sent: Tuesday, June 30, 2020 2:41 PM 

To: Sock, Frederick <Fredenck.Sock@nrc gov> 
Cc: Seber, Dogan <Dogan,Seber@nrc goy>: R4ALLEGATION Resource 

<B4ALLEGAJION Resource@nrc.gov>; Rollins, Jesse <Jesse Roll10s@nrc gov>; Braisted, Jonathan 
<Jonathan,Braisted@nrc.gov>; Reinert, Dustin <Dust,o Reinert@nrc gov> 
Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Fred, 

!(b)(?)(C) b ut will definitely break away for a call on preliminary results. 
also ask you to include Jesse Rollins, Dustin Reinert and Jonathan Braisted on the meeting 
Invite. 

Thanks. 

Jeremy 

Fr,om: Sock, Frederick <Frederick Sock@nrc ~oy> 
Sent: Tuesday, June 30, 2020 10:22 AM 

To: Groom, Jeremy <Jeremy Groom@nrc gov> 
Cc: Seber, Dogan <Dogan Seber@nrc gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE-COOPER NUCLEAR STATION TURBINE BUILDING 
SIDING ANALYSIS 

Hello Jeremy: 

I was planning to schedule a Skype call next Thursday, July 9th from 11 :00 to 11 :30 AM 
(EST) to go over the preliminary results of our review of the subject matter. I am assuming 
that your Outlook calendar is up to date. If so, I will go ahead and use the scheduler to 
secure the meeting/call. Please let me know if your calendar is up to date, if this date and 
time works for you, and if you want me to invite others from your end to the call. I will have 
my branch chief (Dogan Seber) and at least one other reviewer (Hernando Candra) on the 
call. Since we are only going to go over the preliminary results, I do not expect more than a 
30-minute call but I will reserve the entire hour. 

I wait to hear from you before scheduling the call 



Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

Location· TWFN-10068 
Mail Stop TWFN-10A36 

Phone: 301.415.5871 

freder;ck sock@nrc gov 

From: Groom, Jeremy <Jeremy Groom@nrc.gov> 
Sent: Monday, June 01, 2020 2:51 PM 

To: Sock, Frederick <fredec,ck Sock@nrc gov>; Seber, Dogan <Dogan Seber@nrc gov> 
Subject: FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE 

BUILDING SIDING ANALYSIS 

Dogan/Fred. 

FYI, see the attached memo. I elected to write memo for the informal assistance rather 
than an email given the history on this case. We do not want to make this publicly available 
given it is associated with an allegation. 

Hopefully this is what you need. Let me know if you have any questions or concerns. 

Again . thanks for all your help. 

V/R 

Jeremy 

Fr,om: Clark, Dunesia <Dunesja Geanette@nrc gov> 
Sent: Monday, June 1, 2020 1:33 PM 

To: Seber, Dogan <Po1rnn Seber@nrc ilOY> 
Cc: Groom, Jeremy <Jeremy.Groom@nrc gov>; Morris, Scott <Scott Morris@nrc.gov>; Rollins, Jesse 

<Jesse.Rollios@nrc.gov>; Lantz, Ryan <Ryan Lantz@nrc.gov>; Miller, Geoffrey 

<Geoffrey.Millec@nrc.gov>; Hay, Michael <Michael Hay@nrc gov>; Kozal, Jason 

<Jason Kozal@occ ilPv>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE -COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

MEMORANDUM TO: Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 



FROM : 

SUBJECT: 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Al legations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

:zluvbh, 
Z)AUU<UO 9- (Jk,,/ 
Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
··1, >ether.\\ c \\ Mk w fn,ta ,1 rnlrnrc l,r hi ,h tn1'l thJt m.1..,1rru::c, professional gnm th .mu inspire k,1dcr-h1p .u ,tll lc,d," 



Comments on SGSEB Review 

Region IV, EB1 

Ge1neral Comments 

• EB 1 appreciates SGSEB addressing each of the MPR-identified "non-conservatisms" 
individually in its report. 

• EB 1 requests a partial reformat the SGS EB report to address each allegation specifically 
and state whether each issue is substantiated and its basis. 

Items Related to Specific Concerns 

• Issue #1 
o NEDC 16-003 assumes that the shear failure of steel is at roughly 75% of the 
UTS value. The MPR report mentions that other references indicate that a shear to 
ultimate stress ratio of 62% is more appropriate to assume for bolting in steel 
structures. EB1 requests a discussion on the use of 0.75 ratio of shear strength to 
ultimate strength to determine ultimate strength value versus 0.62 (suggested by 
MPR) in SGSEB's report. 
o EB1 also requests a discussion on why testing of stock bolts versus installed 
bolts is representative of material strength values. 
o The MPR report questions the use of a bolt stress concentration factor of 2.5 
being used in NEDC 16-003. EB1 is familiar with such a factor when applied to 
fatigue loading analyses. EB1 requests a discussion affirming that a stress 
concentration factor of 2.5 is still appropriate for this type of analysis. 

• Issue #3 
o SGSEB agrees with MPR that accounting for sag rods would influence the 
results but does not think they would have a significant enough impact to warrant 
modeling. EB1 requests additional discussion in SGSEB's report regarding the 
acceptability of allowing a known non-conservatism in a design bases calculation. 
o EB 1 requests a discussion on the mechanism by which internal pressure is 
relieved. For instance, if the girts have detached from the columns, but the panels 
are still attached to the girts, how does the environment inside the building escape? 

• Issue #4 
o EB1 also questioned a potential discrepancy in Table 3-1 of MPR Report 0315-
0084-RPT-001, that calculates a high friction and high preload bolt with a higher 
interaction ratio than a lower friction and lower preload bolted connection. This 
appears counter intuitive as the higher friction and preload would be expected to 
increase the degree of load sharing and consequently reduce the interaction ratio. 
EB1 would like SGSEB to validate whether this result presented in Table 3-1 is 
reasonable. 
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EVALUATION OF MPR REPORT 0315-0084-RPT-001, REV.0, AND LPI REPORT REF. 
A16254-LR-002, REV, 0 

INTRODUCTION 

NRC Region IV, Allegations Coordination and Enforcement Staff (R-IV/ACES) requ,ested the 
Office of Nuclear Regulatory Research, Structural , Geotechnical and Seismic Engineering 
Branch (SGSEB) to perform an independent peer review of MPR Report 0315-0084-RPT-001, 
Rev. 0, "Independent Review of Underlying Structural Steel for Turbine Building Blowout 
Panels" (1]. The MPR report is an evaluation of Nebraska Public Power District's (NPPD) 
Calculation package NEDC 16-003, Rev. 0, "Structural Evaluation of the Turbine Building 
Blowout Panels Steel Supports" (2) performed to address the design of the Turbine Building 
blowout panels used to mitigate a postulated high energy line break (HELB). NEDC 16-003 was 
prepared by LPI, Inc. (LPI), a contractor of the licensee. The USNRC received seven specific 
allegations from a member of the public on the Calculation NEDC 16-003. The MPR report [1]. 
in part, was developed by the licensee to address and respond to these allegations .. 

The MPR report included an assessment of the technical approach and the overall validity of the 
evaluation documented in (2), with specific emphasis on the seven allegations raised against the 
NPPD calculation package. Details of these seven allegations can be found in the independent 
evaluation of these allegations in Allegation RIV-2019-A-0065 (3). 

In response to this current request, the SGSEB staff reviewed the MPR report together with 
other related reports listed in the References Reviewed section below, with the purpose of 
determining whether the licensee and/or its outside engineering vendors used appropriate 
engineering methods with sufficient levels of conservatism to evaluate the impact on the 
licensee's current calculation of record (NEIDC 16-003 Rev. 0). During this review process, the 
SGSEB staff also reviewed LPI Report Ref. A16254-LR-002, Rev. 0, "Responses to NPPD 
Supplied Questions for Calculation No. 16-003 (LPI Cale. A 15406-C-001 ) - Cooper Nuclear 
Station" [4] which was developed by LPI, independent of the MPR report, to address the same 
seven allegations. 

REFERENCES REVIEWED 

1. MPR Report 0315-0084-RPT-001 , Rev. 0, "Independent Review of Underlying Structural 
Steel for Turbine Building Blowout Panels". 

2. NPPD Calculation NEDC 16-003, Rev. 0 , "Structural Evaluation of the Turbine Building 
Blowout Panels Steel Supports". 

3. Independent Evaluation Results, Allegation RIV-2019-A-0065. 

4. LPI Report Ref. A 16254-LR-002, Rev. 0 , "Responses to NPPD Supplied Questions for 
Calculation No. 16-003 (LPI Cale. A 15406-C-001) - Cooper Nuclear Station". 

5. LPI Ref. A 16254-LR-001 , Rev. 0, "Responses to NRC Questions for NPPD Calculation No. 
16-003 (LPI Calculation A 15406-C-001) - Cooper Nuclear Station" 

6. NPPD Engineering Evaluation (EE) 13-041 , Revision 3, "Turbine Building Blowout Panels/ 
Metal Wall System" 
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BACKGROUND AND DISCUSSION 

In response to a request from Region IV, Division of Reactor Safety (R-IV/DRS) in 2016, the 
SGSEB staff had reviewed NPPD's Calculation16-003 [2] . Based on the review of this 
document at that time, RES staff was unable to establish whether the Turbine Building siding 
and its structural components would fail, as intended, under a pressure level of no more than 
0.5 psi due to a High Energy Line Break (HELB). Following that review, the SGSEB staff had 
proposed some follow-up questions the Region IV staff could ask the licensee to obtain further 
clarifications on the results of their calculations. Region IV staff requested addition information 
and received responses to those questions from the licensee in a report LPI Ref. A 16254-LR-
001 [5]. Subsequently, this report was also reviewed by the SGSEB staff who concluded that 
the licensee's calculations adequately established the failure limit of the Turbine Building siding 
panel assembly at HELB pressures of 0.5 psig. 

Pursuant to Region IV staff reviews and the SGSEB's peer reviews of LPI Ref. A 16254-LR-001 
[5], anonymous allegations relating to the results of NPPD's Calculation16-003 [2] were 
documented in NRC Allegation RIV-2019-A-0065 (the SGSEB staff is not privy to this original 
document), and LPI was asked by the licensee to respond to these allegations. LPll's responses 
are documented in LPI Report Ref. A 16254-LR-002 [4]. Simultaneously, the licensee also 
requested a third party, MPR, to develop an independent report, Ref [1], addressing the original 
report, Ref. [2], and the seven allegations identified in Ref. [3]. 

In this latest activity, the SGSEB staff limited its review to only these two documents that the 
SGSEB staff had not reviewed previously under the initial requests from R-IV/DRS. These 
documents are the MPR report, Ref. [1 ], and the responses provided by LPI to the additional 
questions requested by NPPD, Ref. [4]. 

Review of MPR Report 0315-0084-RPT-001, Rev. 0 

The SGSEB staff performed a review of the MPR report, Ref. [1], with the purpose of 
determining whether the report followed appropriate and current engineering methods with 
suflficient levels of conservatism in determining the accuracy of the licensee's calculation of 
record, Ref [2]. 

MPR's Overall Assessment of NEDC 16-003 

The report identified what it referred to as "significant conservatisms" and " potentially non
conservative" approaches in the methodology used in Calculation NEDC 16-003, R,ef. [2]. 

The MPR report identified (significant) conservatisms in the following areas of the calculation: 

I. Dynamic Amplification 

The MPR report states in Section 3.1 that the dynamic response of the structure and any 
dynamic amplification from the impulse load should have been taken into consideration in 
Calculation NEDC 16-003 [2]. According to MPR, ignoring these issues could result in the 
under-prediction of the applied pressure load by as much as a factor of two because after an 
HELB event, the turbine building pressurizes rapidly, resulting in a quick transient load. 

OFFICIAL USE ONLY 
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The SGSEB staff concurs with the approach taken in Calculation NEDC 16-003. The 
calculation did not address the pressure build-up (size and duration) in the Turbine Building as a 
result of an HELB. Not taking into account this possibility is a conservative approach. The 
SGSEB staff understands the purpose and scope of NEDC 16-003 to be a demonstration 
project that the blowout panel sidings will fail at an internal pressure of not more than 0.5 psig 
arising from an HELB. The SGSEB staff believes that due to the size of the turbine building, it 
was appropriate to apply the HELB pressure load as a static load and ignore the effects of the 
dynamic response of the blowout panels to the transient. 

II . Load Application 

The MPR report rightfully states that the siding panels are attached by screws to the flange of 
the girt and a location that is eccentric to the shear center of the channel-shaped girt. This 
eccentricity, if accounted for. would increase the twisting moment on the girt and thus the 
likelihood of fai lure of the girt-clip angle connection. 

The SGSEB staff concurs with the approach used in NEDC 16-003 to apply the loading to the 
midsection of the flange of the girt. The effect of twisting due to the eccentric nature of the 
attachment to the girt was negated by the fact that the resistance to twisting provided by the 
stiffness of the panels was ignored also. 

Ill. Load Direction 

Per the MPR report, the pressure loading applied to the girt at all times (regardless of the 
deflection and twisting of the girt) is orthogonal to the flange of the girt in the ANSYS analysis 
detailed in NEDC 16-003. MPR believes that the pressure loading should have been applied to 
the girt in a "horizontal direction parallel to the ground", and this would have subjected the girt to 
weak-axis bending and thus reduce the capacity of the structure. 

The SGSEB staff concurs with the approach used in NEDC 16-003. The pressure loading on 
the building sidings is transferred to the girt via the screws/bolts that attach the siding panels to 
the girt. These screws/bolts are always attached orthogonal to the flange of the girt. The other 
issue of considering the effect of the pressure on the surface of the girt is not of concern, 
because the pressure acts on both surfaces of the channel girt and the effect is thus cancelled 
out. 

The MPR report also identified the following "potentially non-conservative" approaches in the 
methodology in calculation: 

I. Bolt Stress Concentration Factor 

MPR did not apply a stress concentration factor (SCF) when determining the stress in the bolts 
that attach the girt to the clip angles, because per MPR, it was not warranted and SCFs are 
"typically applied to determine peak stress for comparison with fatigue". 

The use of SCFs was questioned by the SGSEB staff during the initial review of Calculation 
NEDC 16-003.LPI provided a satisfactory and acceptable answer in LPI Ref. A16254-LR-001 
[5] to this question justifying the use of SCFs as a result of the discontinuity in the bolt due to its 
threads. 
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II. Bolt Clearance 

MPR states that "NEDC 16-003 models the bolted joint in a manner that does not allow the joint 
to s lip, which is non-conservative if the joint would slip". The SGSEB staff disagrees with this 
observation made in the MPR report. Assumption 9 of Section 2.2 of NEDC 16-003, indicates 
that friction is credited between the surface of the clip angle and the girt. The SGS EB staff 
concurs with this consideration of frictional forces between the surfaces, thus implying that 
slippage between the surfaces is a possibility. 

Ill. Flexibility of Column Flange 

NEDC 16-003 assumes that the column flange is rigid relative to the stiffness of the girt/clip 
angle assembly. Although the MPR report states that the effect of considering the relative 
stiffness of the column flange and the girt/dip angle assembly is small, the MPR study takes 
this Into consideration. The SGSEB staff concurs with the assumption made in NEDC 16-003 
that the column flange is rigid. 

IV. Weld Size 

The SGSEB staff agrees with the approach used in NEDC 16-003 to use the size of the weld as 
called for on the design drawings. The ass1umption here is that these welds are quality welds, 
inspected and accepted by trained and qualified inspectors. Oversized welds would have been 
rejected. 

V. Bolt Strength 

Issue 1 of the seven allegations documented in Independent Evaluation Results, Allegation 
RIV-2019-A-0065 [3] deals with the ultimate tensile and shear strengths used in Calculation 
NEDC 16-003. It is alleged that these values were considered to be non-conservative and they 
also may not be representative of the actual properties of the bolts used in the installation of the 
blowout panels. 

MPR agrees, in general, with the methodology used to in NEDC 16-003 for the shear testing of 
the bolts using the National Aerospace Standard NASM1312-13. The testing was done to 
establish the actual shear failure stress of the bolts and to eventually derive the ultimate tensile 
strength of the bolting material. 

MPR stated in its report that, even though per Assumption [sic] 5 of NEDC 16-003, the failure 
stress criteria was determined to be approximately 75.8 ksi based on hardness (Rockwell B) 
testing, this value was never used in the calculation. A lesser, non-conservative value according 
to the MPR report was used. 

The SGSEB staff re-reviewed Input No. 5 of the licensee's calculation [2] and agrees that the 
calculation states that the "actual failure capability of the bolts will be derived from the test data 
and utilized in" the evaluation. The average ultimate strength of the bolt derived from testing 
was determined to be 66 ksi and the calculated stress in the bolt as a result of bending was 62.4 
ksi. The discontinuity in the bolt due to its threads, required a stress concentration factor be 
applied, resulting in a stress of 85 ksi. The SGSEB staff concurs with this approach 
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VI. Failure Sequence and Load Sharing 

Issue 2 of the seven allegations documented in Independent Evaluation Results, Allegation 
RIV-2019-A-0065 [3], alleges that the calculation uses non-conservative failure mechanisms in 
the way the sub-components of the girt-to-column connection (bolt, weld, clip angle) fail. 

The SGSEB staff agrees with both the approach used in NEDC 16-003 and the conclusions in 
the MPR report regarding this issue. Namely that the load path from the girt to the column was 
correct and the loads on both the bolted and welded joints were accurately represented, and 
"load sharing" was taken into account. The SGSEB staff, however, disagrees with MPR's 
predictions of the behavior of the welds at the clip angle-to-column connection described in 
Section 3.2.1. Reference is made to the weld's 'elongation limit" in determining the failure of the 
weld. The strain in the weld is a better description of this failure criteria. 

VII. Effect of Sag Rods 

Issue 3 from the Allegation report [3] questioned the impact of the sag rods on the stiffness of 
the blowout panel assembly. Specifically, the alleger stated that the sag rods would provide 
some resistance to twisting of the girt under pressure loading and this resistance was not taken 
into consideration in calculation NEDC 16-003. 

MPR performed a scoping evaluation of the effects of the sag rods and concluded that the sag 
rods provided some "resistance to stretching" of the girt in the vertical direction and also some 
resistance to twisting of the g irt. Based on this scoping evaluation, MPR estimated the reduction 
of the loading on the welds and bolts to be in the order of 10% and 30%, respectively. 
However, a more rigorous analysis is recommended by MPR, acknowledging that these 
reductions in loads will be lower. 

The SGSEB staff finds the scoping evaluation by MPR to be acceptable and also agrees with 
MPR's observation that impact of the resistant to twisting offered by the sag rods would be 
minimal with more accurate and rigorous modeling of the bolted connection of the sag rods. The 
Staff, however, concurs with the original approach followed in NEDC 16-003, to ignore the 
effects of the sag rods based on the reasorning provided in NEDC 16-003 [1] and also in LPI 
Report Ref. A16254-LR [4]. 

VIII. Friction Effect on Bolted Joint 

Issue 4 of the seven Issues detailed in the Allegation report [3] stated that NPPD's calculation 
NEDC 16-003 did not use the correct method for joint design in accordance with AISC 
standards; the calculation used a method that accounted for joint friction for the as-build girt join 
that was non-conservative and did not meet AISC requirements. 

MPR agrees with the methodology used in NEDC 16-003 in so far as the "non-adherence" to 
the AISC standard. Earlier in its review of NEDC 16-003, the SGSEB staff concurred with the 
approach that the blowout panels are designed to fail, and the design margins typically 
associated with the AISC standard are not applicable. A similar response was provided by LPI 
in its fol low-up responses to NPPD's questions [4]. 

MPR, however, states in its report that NEDC 16-003 did not address preload or the friction that 
could develop between the girt and the clip angle if the bolted connections were preloaded. To 
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evaluate the impact of this "shortcomings" of NEDC 16-003, MPR performed a couple of f inite 
element analyses of the girt-to-clip bolted connection, in which one model consisted of a bolted 
connection with a high friction between the girt and the clip angle, and the other model 
consisted of low preload in the bolts and low friction between the girt and clip angle. 

MPR concluded that in both analyses, there was joint slippage caused by prying action and high 
shear action. This combination of shear and prying action resulted in the stresses in the bolts 
exceeding their failure criteria, and the failure of the underlying support structure together with 
the blowout panels. 

During its review of NPPD calculation NEDC 16-003 in 2016, the SGSEB staff requested 
clarification about the use of friction in the calculation, and responses were provided in LPI Ref. 
A16254-LR-001 [5]. Additional clarification was also provided in LPI Report Ref. A16254-LR-
002 [4]. 

After reviewing the latest responses to additional questions posed to LPI and documented in 
Reference 4, the SGSEB staff concurs with the assessment by LPI that the bolled connections 
are bearing-type connections and the bolts were installed in accordance with the existing good 
bolt installation practices then, with no (measured) torque applied (except for the turn-of-the-nut 
method). The SGSEB staff agrees with MPiR's observation that the underlying structure of the 
blowout panels (the girt-to-clip angle bolled connects) will fail at a HELB pressure of 0.5 psig .. 

IX. Required Blowout Area 

Issue 5 of the seven Issues detailed in the Allegation report [3] questioned the results obtained 
for the area of the failed panels would be sufficient to maintain the turbine building pressure at 
or below 0.5 psig. The determination of the pressure build-up in the Turbine Building as a result 
of a HELB was not addressed in calculation NEDC 16-003, because it was outside the scope of 
work assigned to LPI. As a result, the SGSEB staff did not offer any opinion on this issue. 

MPR has addressed this issue in its report and determines that the required blowout panel area 
required to fail to maintain the Turbine Building pressure below 0.5 psig was significantly less 
than the area calculated in NEDC 16-003 that would blow out as a result of the failure of the 
girts. 

The SGSEB staff has not reviewed this determination in the MPR report, since this is outside 
the SGSEB staffs area of expertise, and consequently offers no opinion on the accuracy of the 
evaluation. 

X . Effects of Columns on Blowout Area 

Issue 6 was raised as a concern for the total blowout area calculated in NEDC 16-003. The 
allegations was that the area was determined based on centerline-to-centerline distance 
between columns and the width of the column flanges would distort this calculation resulting in a 
non-conservative blowout area. 

This concern was never raised by the SGSEB staff during its review of the calculation back in 
2016. However, LPI addressed this concern in its responses to additional questions submitted 
by NPPD and detailed in LPI Report Ref. A 16254-LR-002 [4]. LPI stated that the girt projected 
beyond the flange of the column and as such the area behind the column flanges were exposed 
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to the internal pressure resulting from a HELB. Therefore, the column flanges did not interfere 
with the pressure on the siding panels and consequently on their failure. The SGSEB staff 
concurs with this evaluation. 

MPR recalculated the area of the failed blowout panels and determined an area that was 
approximately 139 sq. ft. (or 2.6%) less than the area calculated in NEDC 16-003. The SGSEB 
staff agrees with the methodology used by MPR to calculate the area of the blowout panels that 
would fail under an HELP pressure of 0.5 psig. The difference between the areas determined in 
NEDC 16-003 and by MPR is as a result of the width of the flange of one of the columns. This 
difference is insignificant. 

XI. Load Application and Effect of Full Wall 

The final allegation, Issue 7, dealt with the way the pressure loading was applied in calculation 
NEDC 16-003 to a single girt without any consideration given to the existence of girts on all four 
sides of the girt in question (above, below, left and right). Both the SGSEB staff and MPR 
concur with this approach of considering a single girt with the appropriate tributary area in 
determining the effects of the pressure loading on all of the building girts. 

Review of LPI Report Ref. A16254-LR-002, Rev. 0 

After the SGSEB staff reviewed and concurred on the responses to NRC's follow-up questions 
on NPPD Calculation No. 16-003 described in LPI Ref. A16254-LR-001 [SJ, anonymous 
allegations relating to the results of NPPD's Calculation [2] were documented in NRC Allegation 
RIV-2019-A-0065 [3]. LPI (the contractor of the licensee that prepared NPPD's Calculation 16-
003) was asked by the NPPD to respond to the additional questions submitted by NPPD, in a 
February 6, 2020 email. LPl's responses are documented in LPI Report Ref. A 16254-LR-002 
[4]. 

The R-IV/ACES staff also requested the SGSEB staff to perform a review of these latest 
responses from LPI presented in LPI Report Ref. A 16254-LR-002 [4]. The results of the SBSEB 
staffs review are documented below. 

In the anonymous allegations, seven issues (identified as Issue 1 through Issue 7) were raised 
and as stated previously, both MPR and the SGSEB staff agreed that three of these issues 
(Issues 2, 6 and 7) had been adequately addressed in NEDC 16-005 (1]. Issue 5 r,elated to the 
determination of the required blowout area in the Turbine Building to maintain a maximum 
pressure of 0.5 psig during a HELB. LPI was not contracted to derive the pressure build-up in 
the Turbine Building as a result of an HELB, and therefore this issue was never addressed in 
calculation NEDC 16-003. 

Issues 1, 3 and 4 were addressed in this LPl's report and were also discussed in the review of 
the MPR report in the preceding section. The SGSEB staff concluded that the sag rods will 
provide some resistance to lateral deflection and twisting of the girt, but also concluded that this 
impact would be minimal with more accurate and rigorous modeling of the bolted connection of 
the sag rods. It was therefore appropriate to leave out the effects of the sag rods and the 
SGS EB staff finds the responses provided by LPI to the questions raised regarding Issues 1, 3 
and 4 adequate and recommends no further action be taken. 
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SUMMARY AND CONCLUSIONS 

There were sections of MPR report that the SGSEB staff questioned the results of MP R's 
scoping evaluations. Some (and not all) of these questions raised by the SGSEB staff were 
discussed in the preceding sections, but in general the SGSEB staff found the methodology and 
technical approach followed by MPR to be adequate. MPR also concluded, and the SGSEB 
staff agrees that an internal pressure of 0.5 psig (resulting from a HELB) would result in 
stresses in many of the key components of the girt-to-column connection assembly that would 
be significantly beyond their design limits. These components would therefore fail under these 
stress levels, and when either one of them fails, the blowout panel assembly will fail. 

In reviewing LPI report A 16254-LR-002 [4], the SGSEB staff identified a typo in the response to 
Issue #1 in the report that deals with the pressure at which the stress level in the bolt is at 85 
ksi. The SGSEB believes that this pressure should read as 0.25 psi as opposed to 9.25 psi. 
This is just a typo and has no impact on the conclusions arrived at in LPl's report [4]. 

The SGSEB staffs judgement is that the presence of the sag rods will give rise to some 
resistance to bending and twisting of the girt, with the result of potentially increasing the 
pressure required to fail the connection (and consequently the blowout panels). The SGSEB 
staff however concluded that, due to the conservatisms inherent in the evaluation, together with 
the fact that the impact of the sag rods would be minimal with more accurate and rigorous 
modeling of the bolted connection of the sag rods, it is justifiable not to consider the effects of 
the sag rods. 
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Emailed Concern: 

11 Force agmnst siding 
Ila ve a concern tf the 0 45 psi calculated Is adequate to develop the force needed to fail bolls 

and weld JOmts 

P.45 ps, x 144 m sq! sf= 64 8 lbs I sf 

As stated m the calculation the blow out area Is 2951 sf n d-f. 1411 sf n c-d. 1000 sf south d-f 

or the 11orth end between columns D - F there are actually 2 separate ne""arl"'--"-'-"-==:....::..-.. 
sections. one Is between columns F and E and the other columns E to D 

For the 11orth end, between Col D and E Siding area Is 1475 5 sf with J)_rossure of 64 8 p_sf 
resuIt111g 111 95613 lbsf 

Use of 4 bolls al 17 ks1 shear each roguI This appears to be enough 1( 
there Is only one girl 

However there Is 6 girts spaced aeprox,mateJy 7 ft apart each with 4 bolts totalmg_24 bolts 

T/11s would req11lre a total of 408000 /bf, therefore th 
quarter of the force needed 

The required pressure would need to be at least 1.9 pSJ. 
Even if there was only one bolt on each and of each girt or bolts failing m sequence as assumed 
,n the calc11/at1on, 11 would take half of the 1 9 _psi, or 0 95 ps=' ___________ _ 

It Is Important to note that the hand calculation that you provided only considers the shear forces 
acting on the bolts. For the north end of the turbine building between Columns D and E there Is 
a total siding area of 1475.5 fl2 With a pressure of 0.45 psi, lhere is a total focce acting on this 
section of the turbine building of (64.8 lbf/ft2) (1475.5 ft2) = g5,612.4 lbf. If we assume this total 
force is equally distributed across 6 girts each having 4 bolts, with each boll having a shear 
area, A.tie.,= 0.302 ln2, then the shear stress on each boll could be calculated as: 

95,612.4 /bf 

( 
{nl) 

(24 bolts) 0.302 bolt 

/bf 
t3,192 7"i' 

m 

This hand calculation result is comparable to the shear stress result of 11.7 ksl determined in 
NEDC Calculation 16-003 section 4.2. These shear stress values are significantly less lhan that 
required to fail the bolts. Consistent with the NEDC 16-003 calculatlon, this hand calculatJon 
results demonstrates that the bolls will not fall due to shear force alone. 

ComrMnted (RD1]: I cannot tell where he comes up 1 
with 17 ksl as being a ' ,;rrt1¢111" value for shear fatture. If 
ll makes sense where thal comes lrom lel me know. 

Commented IRD2R21: Whereas he essenUally 'back
calculates' trom this 17ksl the required HELB pressure 
to guarantee the bolts will fall from stiear ....... I instead 
celculaled what the shear 81roas would be g1von the 
nominal HELB pressur& and said il was very 
comparable to lhe Anile elemenl calc ..... .. 10 hie beck 
ol lhe envelope c.111e lsn'l wrnng, It Jusl does nol 
11<:counl ror every forte that actuaffy present .... .. If his 
17 ksl assumption Is wrong thal could be enolhor way 
lo approach this response. 

Commented (8J3R21: 

Commented (8J◄J: I think this response ts the righl 
approach. Equations and numbers normally help me al 
leas! One possible addition would be lo add Iha actual 
bGndlng 111e ss component lo tho discussion, allhough 
ifs probably not necessary. 

For adddlonaJ conservatism. I wonder why LPI didn't 
use the same boll area for tensile and shear stresses
Le ., usfng lhe ten silo aroa for bolh. 

Commented (SC SRSJ: My lhoughlS are similar lo JB, ll 
may be worthwhile to point out 1ha1 lhe 13ksl shear 
stress (although MPR predicts 35.125 depending on 
frlctlon) is overwhelmed by lhe bonding atress of 
148/122 Second, should we list lhe capacity of lhe 
bolts? Ovemlt I think lhe reponso Is good, short and 
sweet Big picture Is lhal !hero are several forces acting 
on lhe bolls, which musl be combined lo get the overall 
11reas 



The finite element model predicts that a combination of shear, tensile, and bending loads is 
required to ensure the failure of the bolts. Calculation NEDC 16-003 discusses that bolt failure 
mechanism Is dominated by the bending stresses that results from the twisting of the girts. This 
twisting occurs as the HELB pressure load is transferred from the siding to the girts via the 
siding fasteners attached to the girt nange. This load Is thus eccentric with respect to the girt 
shear center which results In twisting of the girt. The bolt bending load is generated by the 
prying action that occurs as the girt twists relative to the clip. The figure below illustrates this 
type of a bending moment. 



Issue CNS 

1 The assessment by MPR 
regarding bolt strength that 
may potentially be non-
conservative listed above 
was addressed by the 
development or scoping 
evaluations by MPR, which 
concluded that they are 
consistent with the 
methodologies of NEDC 
16-003. 

Thererore, taking into 
consideration the 
comments by LPI along 
with the results or the 
independent assessment 
conducted by MPR 
documented in MPR 
Report 0315-0084-RPT-
001 , Rev. O [Enclosure 3). 
NPPD concludes that the 
concern ou1hned in Issue 
#1 is not substantiated. 

*** SENSITIVE ALLEGATION MATERIAL *"'* 
RIV-2019-A-0065 

LPI MPR 

... bolted connections for pur1ins, girts and secondary rraming ... NEDC 16-003 (Reference 2) uses testing results to estimate the 
connections when approved on the shop drawings shall be made with ultimate tensile strength or lhe girt to angle iron dip bolts. Stress results 
ASTM A-307 unfinished bolts ... derrved from finite element models are compared lo the ultimate tensile 

strength to assess whether lailure will occur ... 
. . . bolt head markings for the filed observed bolts were assessed lo 
ensure strength was not greater than A307 ... . .. measured data was obtained from seven bolts rrom the CNS 

stockroom inventory ... 
. . .for the tested bolls, an average of the tests resulted in an approximate 
tensile strength (Fu) value of 66 ksi. This value is 10% greater than the ... assumption 5 of NEDC 16-003 states that the ultimate failure stress 
code specified 60 ksi tensile strength value, with the highest tested value criteria was found to be approximately 75.8 ksi based on hardness 
or 70 ksi reported . .. testing; however, this data was not used as part or the failure criteria. 

The boll UTS used In NEDC 16-003 was derived from the shear 
... given the large number of bolts within the turbine building being testing ... 
evaluated in this connection detail, it Is reasonable to conclude that they 
would have a distribution of strength properties ... . .. NEDC 16-003 used double shear failure testing per NASM1312-13 to 

establish the ultJmate failure strength. The double shear failure load was 
. .. as such. the average value utilized was considered as reasonably measured and halved to find the single shear failure load. From this the 
representative of the bolt strength ... bolt shear section was used to calculate the shear strength. Ultimate 

tensile strength was then derived by assuming that shear strength was 
... the resulting calculated bolt thread stress of 85 ksi under 0.25 psi 75% or tensile strength, and the shear area was assumed to be equal lo 
HELB pressure remains well above the highest tested value of 70 ksi... the thread root area based on the external thread minunum minor 

diameter ... 
... bolt failure us,ng the highest tested boll strength of 70 ks, vs the 
average value of 66 ksi used in Ref. 1, would not significantly change the .. NEOC 16-003 also presumes that the shear railure or steel is at roughly 
rallure pressure ... 75% or the UTS value. Ultimate shear strength can vary between 58% 

and 80% or the UTS for steels. The higher values are typicany quoted to 
esbmate forces to punch through steel sheet metal. Testing of similar 

NEDC 16-003 structural steel bolting documented in Reference 7 show that a value of 
The bolts in question are ASTM A-307 Grade A. The applicable strength 62% is consistent with the data from several sources. Therefore. the 
and chemistry requirements have not changed signiricantly since the UTS could be about 20% higher than the value used in NEDC 16-003 ... 
construction of the plant The A-307 Grade A bolts are standard items 
that do not require special processes or expertise for production. The . .. the hardness testing data performed as part of NEDC 16--003 may also 
published ASTM minimum strength ror these bolts has not changed be used to estimate the UTS. UTS values derived from hardness testing 
since the date of installation to current date. As such, the bolts obtained are about 15% higher than the boll UTS values used in NEDC 16-003. 
from the warehouse at CNS for testing are reasonably representative of Hardness testing correlations are well-established and widely used 
A307 bolts. This it Is reasonable to consider the tested ·101• would not throughout industry. These correlations are defined in ASTM E 140 
differ substantially from the Installed bolls. (Reference 11 ). Based on the hardness testing results and the 

uncertainties described above, MPR condudes that the bolt UTS values 
3.3 Failure Criteria used in NEDC 16-003 are likely about 15% to 20% lower than the actual 
Failure criteria of the evaluated elements are generally based on UTS values of the lot tested. Considering the data available. the UTS 
component stresses exceeding the material tensile limit (Fu) under may be closer to 77 ksi. .. 
tensile load, 75%Fu for shear loading, the formation of plastic hinges 
(i.e., predicted moment exceeds the plastic moment capacity of the . .. the bolts tested and used as the basis for the failure criteria may or 
evaluated section), and the fonnat ion of instability through buckling (i.e., may not have been from the same lot as the installed bolts in the turbine 
compression flange failure and resulting incipient buckling of the building structure. The bolts tested were stamped '307A', whereas bolts 
section). Fillet welds contain complex state of stresses that involve seen in photographs of the building do not appear to have the marking. 
tension, shear, compression, and bearing. As such, a conservative limit The marking requirement came into practice in 1987, so it is likely that 
for fillet weld failure to take Dlace was oostu1ated to occur between the bolts tested are newer than those used in the buildino. Broadlv. 



Issue CNS 

2 Therefore, taking into 
conslderatJon the 
comments by LPI along 
with the results of the 
independent assessment 
conducted by MPR 
documented in MPR 
Report 0315-0084-RPT-
001 , Rev. 0 [Enclosure 3). 
NPPO coricludes I.hat the 
concern outlined in Issue 
#2 is not substantiated. 

*** SENSITIVE ALLEGATION MATERIAL *"'* 
RIV-2019-A-0065 

LPI MPR 
0.75%Fu (shear failure) and Fu (lenslle failure). The shear failure limit of manufacturing methods have improved over time and the composition of 
0.75%Fu is based on guidance in Table 13 of reference (10). materials have become more controlled over time. Older heats would 

likely have had their target material properties set higher to ensure they 
satisfy the minimum specification given the presumed greater variability 
of the earlier process. The fact bolts of this grade are not heat treated 
would likely reduce the level of variability. Earlier bolts used in the 
building would therefore likely be stronger than bolts taken from later 
stock. .. 

... consequently, ii is expected that there is not additional variance 
expected between the lot tested and the bolts installed in the building ... 

. . . overall the errors introduced by the assumptions and methods in 

calculation NEDC 16-003 to establish the bolt UTS could potentially 
introduce aooroximat..iv 20% bias into the conclusions ... 

... the evaluation performed in the Ref. 1 calculation considered load ... the girt and angle clip are modeled with three dimensional (30) 
shanng - and was in-fact · simultaneously distributed across all elements near the connecllon points in the models which predict failure 
components". Once a sub-component (i.e. bolt, weld, girt) reaches the of the bolts and welds. This Is considered to be best and an appropriate 
load corresponding to its failure, it is removed from the analysis and the representation of those components ... 
remaining components then carry the load ... 

... the connection between the angle iron clip and the girt is modeled with 
a fnctlonless contact during the initial loading case. F nctionless contact 
allows the angle iron to slide relatJve to the girt and to separate from the 
girt This behavior would be expected if there was no Significant fnctlon 
or preload or once preload is overcome ... 

... the welds are not explicitly included in the models. Instead a line 
support is included in the models to represent the connect1011 between 
the clip and the column. This representation of the welds will result in a 
stiffer model than if a 30 representation of the welds were iricluded ... 

... the building column is not included In the model. Therefore, its 
flexibility Is not represented. The absence of the column is flOI expected 
to be significant since the column flange is relatively sllff, and the load 
path is unaffected .... 

... based on the above, the load path from the girt to the column Is well 
represented. Therefore, the loads on the bolted joint and the loads on the 
welds calculated in NEOC 16-003 are expected to be accurate, and the 
"load sharing" is expected to be accurate between the joints. Further, the 
failure sequences identified in NEDC 16-003 Section 4.5 are explaining 
the ways in which the girt connections are expected to fail by identifying 
the next weakest link in the load path after the initial failure ... 

. . . failure mode one is explaining that the most highly stressed weld is the 
outer weld. Consequently, the outer weld will fail at a lower pressure 
than the inner weld. Mer, the outer weld fails, the inner weld will be 
more highly stressed because it must carry the full load at the clip to 
column connection and will fail shortlv afterwards. A subs<>nuent beam 
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3 Therefore, taking into 
consideration the 
comments by LPI along 
with the results or the 
independent assessment 
conducted by MPR 
documented in MPR 
Report 0315-0084-RPT-
001 , Rev. 0 [Enclosure 3), 
NPPD concludes that the 
concern outlined In Issue 
#3 is not substantiated. 

*** SENSITl'IE ALLEGATION MATERIAL *"'* 
RIV-2019-A-0065 

LPI MPR 
model is used to confirm that a failure of the welds will result in buckling, 
and therefore, a total loss of the girt ... 

. . .failure mode two is explaining a similarly sequence for the bolts, 
assuming that the bolts fail first. NEDC 16-003 is stating that in the 
shared load condition, both failure modes are predicted, and it is 
therefore not necessary to demonstrate which occurs first. As such, the 
failure sequences In NEDC 16-003 Section 4.5 are considered to be 
appropriate. Overall. the analyses presented in NEDC 16-003 provide a 
reasonable representation of the load sharing and the potential failure 
sequence for the girt connections when the turbine building panels are 
subjected to a 0.5 psig internal pressure ... 

... the calculation considers the sag rods to be nex1ble ,n bending, based ... the sag rods are long, 5/8-inch diameter rods that connect each row of 
on their length, lack of resistance to bending, and end connection of the girts to the one above and below it. There are three sag rods between 
sag rod passing through a hole in the connected girt with gravity each row on a single girt (see Figure 4-2). The sag rods connect each 
attachment only .. As a result, they will not influence the twisting of the girt along the entire wall to each other. Each sag rod has a single nut just 
girt channel.. . below its lower girt and just above ,ts upper girt to position the sag rods 

and support deadwe,ght or the girt and the adJoining panels. At the top of 
... sag rods pass through holes in the girts and are considered as pin- the building. the sag rods on the uppermost girt are connected to a 
ended (i.e., the sag rod-to-girt connection is not rigid enough in bending structural wide-flange beam. 
to provide signif1Cant rotational restraint) ... 

... the Internal pressure HELB load imparts a shear load on the girt. 
Because the shear load Is eccentric to the girt section's shear center, a 
torque is induced about the girl's length causing It to twist. Twisting of the 
girt increases loading on the girt connections and promotes failure o f the 
structure. The ability of the sag rod to resist girt twisting is controlled by 
the sag rod stiffness, the girt stiffness, and the connection between the 
girts and the sag rods. If the sag rods can react some of the pressure 
load applied to the girts by the blowout panels. the twisting of the girt will 
be reduced. and therefore. the loads on the girt connections (bolting and 
welds) wil be reduced ... 

... the sag rods are connected to the girts by a single nut below the girt. 
Consequently. the sag rods can only react loads in tension and the joint 
will not react any moment loads. The multiple girt model considered this 
and only axial tension loads were credited ... 

. . . figure 4-5 shows that as the girt twists, it also sags. If the sag rods 
were only between girts (i.e., they did not connect to a relatively stiff 
structure at the top of the building) then each of the girts would sag in a 
similar fashion and the sag rods would likely have no significant effect. 
However, the sag rods are attached at the top of the building to a 
relatively stiff support beam. ConsequenUy, the sag rods provide a 
resistance to stretching in the vertical direction and some of the twisting 
of the girt is resbicted ... 

... the result is that the sag rods resist some of the applied loads and the 
loads in the welds and bolting are reduced by the presence of the sag 
rods. The load in each weld is reduced on the order of 10%. and the 
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4 Therefore, taking into 
consideration the 
comments by LPI along 
with the results of the 
Independent assessment 
conducted by MPR 
documented in MPR 
Report 0315-0084-RPT-
001 , Rev. 0 [Enclosure 3), 
NPPD concludes that the 
concern outlined in Issue 
#4 is not substantiated. 

5 Therefore, laking into 
consideration the 
comments by LPI along the 
results of the independent 
assessment conducted by 
MPR documented in MPR 
Report 0315-0084-RPT-
001 , Rev. 0 [Enclosure 3), 
NPPD concludes that the 
concern oullined in Issue 
#5 is not substantiated. 

*** SENSITIVE ALLEGATION MATERIAL *"'* 
RIV-2019-A-0065 

LPI MPR 
bolting loads are reduced on the order of 30%. This result is consistent 
over the height of the wall (i.e., the top girt and bottom girt see a similar 
impact). Based on these results, the effect of the sag rods are not 
insignificant.. . 

. . . this effect must be considered with other effects to detennine if the 
structures will fail Prior to the turbine buildino exceedino 0.5 osio ... 

... applying AISC standards to predict failure when AJSC equations are ... construction codes are concerned with ensuring that structures resist 
not met will result in a lower prediction of joint strength. and thus lower design loadings and have the requisite margin to ensure failure does not 
failure pressure ... occur under the design loading conditions. Failure is desired in the case 

of the turbine building blowout panels underlying structural supports, so 
... consideration of some degree of friction here IS conservative, to design codes are not specifically applicable. An assessment of the 
maximize the resistance of the girt to HELB pressure. Use of friction ln physics of the problem, rather than code compliance Is required to 
this part of the evaluation is considered conservative. Friel.ion in this part detennine the suitability of the design in its function as a pressure 
of the calculation is associated with "positioning· the girt. once boll failure relief ... 
has occurred, not the strength of the bolled joint evaluation ... 

... NEDC 16-003 does not address preload or the friction that could 
... the column to girt joint bolted connection Is a beanng type connection. develop between the girt and the clip if the bolted connection were 
This is consistent with AISC requirements for an A307 bolted joint. .. preloaded. Crediting friction results in load sharing between the bolts and 

friction in the joints. Load sharing reduces the bolt loads and is non-
... LPI is not aware of any torque specification for the girt bolts. Our conservative to neglect when evaluating failure ... 
assumption would be they were installed uSing good bolting field 
practtces. The assessment performed In Ref. 1 does not rely on a ... Section 3.2.2 provides scoping analyses that assess whether the Joint 
minimum value of torque being present in the boll.. will slip or not, and detennInes the resulting bolt loads. Two cases are 

performed - one case with high friction and preload and the other case 
... the purpose of considering friction is to "hold or position· the girt in a with low friction and preload ... 
horizontal position, thus maximizing its resistance to bending under 
HELB pressure. The result of this approach Is a higher pressure to fall . . . the scoping analysis results show that the Joint will slip under the 0.5 
the girt component. If friction were to be lower/lost, rotation of the girt psig loading even when a large friction factor and large preload are 
would occur. resulting in weak axis bending of the girt. and thus lower considered. These analyses also confinn that the forces and moments 
resistance to the HELB pressure ... applied to the limiting bolt are beyond its failure capacity based on actual 

matertal p<operlles ... 
. . .If friction was slgnificanUy lower or zero, the girt would rotate and fail at 
a lower oressure than currentlv oredicied ... 
... the purpose of the Ref. 1 calculation was to demonstrate the blowout ... additionally. the design basis analyses assume that a certain area of 
siding panels would fail at or below 0.5 psi ... the blowout panels will fail. This area is not stated in Reference 17. 

which calculates the turbine building response to a HELB event. 
... LPI was not contracted to derive pressure build-up in the Turbine Consequently, there ls no comparison for the area predicted to fail at 0.5 
Building as a result of HELB and subsequent panel area blow-<>ul or psig in NEDC 16--003, and NEDC 16-003 does not make a conclusion on 
review the validity of any such existing calculations ... whether or not the predicted blowout area is acceptable ... 

... during a HELB event, the turbine building will pressurize locally around 
NEDC 16-003 the break and the general pressure in the building will rise. When the 
Condusion/Recommendations: general p<essure in the building reaches 0.5 psig, the blowout panels 
The steel girts supporting the blowout panels on the north and south must fail, per the requirement. To maintain the pressure at or below 0.5 
Turbine Building walls were analyzed to detennine if failure would occur psig, the area that blows out must be capable of passing the same now 
at a HELB pressure of 0.5 psi. The analysis concludes at a HELB at a 0.5 psi pressure differential as the flow entering the building from the 
pressure of 0.45 psi, failure of the panel support system (girts and HELB ... 
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connections) would occur and result in the loss (blowout) of 5,362 fl2 of ... the calculation presented in Appendix B detennines that an area equal 
total panel area on the north and south Turbine Building walls. to approximately 2,300 ft2 is required to maintain a pressure of 0.5 psig 

for the 30- line break event analyzed in Reference 17 for the peak flow 
rate. This area is approximately half of the area predicted to blow out by 
NEDC 16-003. Therefore, it is expected that the blowout area is sufficient 
to maintain the pressure at 0.5 psig or below ... 

. . . note that the comment also states that previous GOTHIC modeling 
found that a blowout area of 30,000 square foot still resulted in pressure 
retention. MPR does not have access to this model, so cannot make any 
credible claim to its accuracy. However, MPR notes that GOTHIC utilizes 
a one dimensional node-connector modeling approach. Using GOTHIC 
results from a model intended to evaluate one phenomena to provide a 
basis for something else that the model was not setup to evaluate may 
lead to overlv conservative conclusions ... 

6 Therefore, taking into ... The siding panels provide continuous coverage of the Turbine ... NEDC 16-003 analyzes three girt configurations that are considered to 
considerabon the Building. The girt detail is such that it projects beyond the flange of the be the weakest. These are girt types 133A, 133B, and 133C. Spans 
comments by LPI along column, see a drawing excerpt an Figure 4 and walkdown image, Figure supported by other girt types are not expected to fail because they have 
with the results of the 5 (below). As such. siding "behind" column flanges are exposed to more robust COMectioos. The calculation then determines whether or not 
independent assessment Turbine Building HELB pressures, and the pressurized area considered the girts identified to be weakest will fail due to the 0.5 psig pressure load 
conducted by MPR in the Ref. 1 calculation is appropriate ... and at what vertical spacing failure occurs (affects magnitude of pressure 
documented in MPR load over length). NEDC 16-003 then determines which secllOns of the 
Report 0315-0084-RPT- girts would blow out based on these results ... 
001 , Rev. 0 (Enclosure 3). 
NPPD concludes I.hat the . .. the areas predicted to fail in NEDC-16--003 are shown in Figure 4-7 
concern outlined in Issue and Figure 4-8 for the North and South Walls, respectively. These 
#6 is not substantiated. reg10ns are stated to fail because they meet the criteria of having 

average span above and below each girt of 6'-, (79 inches) or greater ... 

. . . the calculation below estimates that the total area blocked by the 
column over the height considered in NEDC 16-003 is 139 ft2 (or 2.6% of 
the total blowout area). Therefore, the remaining area available for flow 
from the total blowout panel area is 5223 ft2. This area remains 
significantly greater than the 2,300 fl2 flow area required to maintain the 
turbine building operating room pressure below 0.5 psig (see Section 
4.5.2). Therefore, the width of the columns does not significantly impact 
the available flow area, and MPR concludes that this issue is not a 
technical concern ... 

7 Therefore, taking into ... the HELB pressure is applied over the entire area of the siding panels. . .. the turbine building wall is composed of several columns. girts, and 
consideration the The analysis of the girt channel in NEDC 16-003 considers the panel blowout panels. The blowout panels create a continuous wall that spans 
comments by LPI along pressure tributary to a single girt. Other girts of similar span and spacing the wall's width and height. The blowout panels are secured to each 
with the results of the will have similar loading and show similar behavior. Use of a tributary other at their edges and to the girts where blowout panels jom along 
independent assessment area is appropriate ... honzontal lines. Because of this constructlon, the internal building 
conducted by MPR pressure will apply to all blowout panels concurrently, and all girts must 
documented in MPR support the total load from all blowout panels ... 
Report 0315-0084-RPT-
001 , Rev. 0 [Enclosure 3), ... since the pressure load Is apphed to the entire wall simultaneously, all 
NPPD concludes that the girts must share the total load. The simplest estimation of the load each 

oirt would be to divide the total load bv the number of airts. However the 
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spacing between girts varies al cflfferenl locations. Consequently, some 
girts will have more load than others. Girts with larger spacing will have 
greater loads than girts with smaUer spacing ... 

.. . ii is expected that the load between two adjacent girts will be split 
evenly between those girts. Therefore, for a single girt the load is 
expected to be equal to 0.5 psi multiplied by the tributary area (i.e., the 
average or the area between the girt and the one above and between the 
girt and the one below it). This is the approach used in NEDC 16-003 to 
calculate the loads oo an individual girl .. 

. . . table 4-2 presents a comparison of the hand calculated loads and the 
loads from the finite element model. The results show the difference in 
loads is 0.1% or less. Therefore, the hand calculation method used in 
NEDC 16-003 is acceptable for calculating loads on a single girt, and 
MPR concludes that this issue is not credible ... 
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I don't have the aspect ratio o the bolts, but 2.5 doesn't even seem like a 'low value'. 
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Friday, June 26, 2020 3:26:27 PM 

On June 26, 2020, I conducted a call with station management from Cooper Nuclear 
Station regarding a question on whether the NRC could publicly release their RFI response 
for Allegation RIV-2019-A-0065 involving the turbine building siding when responding to the 
Cl. One the call were Troy Barker, Kahlil Dia, Conrad Saltzgaber, Rhonda Aue and Lisa 
McFarland. 

During the call , Mr. Barker stated that Cooper had contacted the engineering vendors who 
performed the work for the licensee (LPI, MPR). Both vendors informed the licensee that 
they had no objections to releasing the information they provided in support of the RFI 
response. Cooper also stated that they re-reviewed the RFI response and did not identify 
anything that would be considered proprietary or security related and had no objections to 
providing the report to the Cl. 

I thanked the licensee for the call and told them that our timeline for responding to the Cl 
was late August (following technical review by EB 1 and Research which are ongoing at the 
time of this call). I also committed to the licensee that prior to releasing their report, Region 
IV would conduct an additional call to debrief, in high level terms, the results of our 
technical review of the RFI response. The purpose of this call would be for them to 
understand If there were any significant deficiencies identified by the NRC staff prior to 
releasing the report into the public domain. I told the licensee that we would make contact, 
likely in late July, to setup that call. 

Jeremy 

Jeremy R. Groom 

Team Leader, Allegations and Enforcement 

U.S. NRC, Region IV 
Office: 817-200-1182 

Cell :!(b)(?)(C) I 
Jeremy ~room@occ L!PY 

"Together, we work to foster a culture of high 
trust that maximizes professional growth 
and inspires leadership at all levels." 

This document identifies an Alleger (or confidential source) 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 

ARLINGTON, TEXAS 76011 - 4511 

September 17, 2020 

SUBJECT: RESPONSE TO THE CONCERNS YOU RAISED TO THE NRC REGARDING THE 
COOPER NUCLEAR STATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear (b)(?)(C) 

The U.S. Nuclear Regulatory Commission (NRC) has completed its follow up in response to the 
concerns you brought to our attention on November 27, 2019, regarding the Cooper Nuclear 
Station. Your concerns were related to the structural evaluation of the Turbine Building blowout 
panels. Enclosure 1 to this letter restates your concerns and describes the NRC's review and 
conclusions with regard to each concern. 

In addition to our response to your concerns, we have attached: (1) a report responding to your 
concerns developed by the engineering contractor (LPI) involved with the original calculation; 
and (2) a separate report from a different contractor (MPR) that evaluated your concerns 
independently from LPL The NRC staff used this information, in part, to perform our 
independent review of your concerns. 

You should note that final NRC documents may be made available to the public under the 
Freedom of Information Act subject to redaction of information pursuant to the Freedom of 
Information Act. Requests under the Freedom of Information Act should be made in 
accordance with 10 CFR 9.23, Requests for Records. Information is accessible from the NRC's 
website at http://www.nrc.gov/reading-rm/foia/foia-request.html#how. 
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Should you have any additional questions, or if the NRC can be of further assistance, please 
contact Mr. Jesse M. Rollins, Senior Allegation Coordinator, at the Region IV toll-free 
number 1-800-952-9677, Option 2, Monday - Friday between 8 a.m. and 4:30 p.m. Central time. 
Information in writing may be provided to the address listed in the letterhead. 

Enclosures: 
1. NRC Response to Concerns 
2. LPI Report Ref. A16254-LR-002, Rev 0 

Sincerely, 

Jeremy R. 
Groom 

Dig ital ly signed by Jeremy R 

Groom 
Date: 2020.09.17 09:36:28 -05'00' 

Jeremy R. Groom, Team Leader 
Allegation Coordination and Enforcement Staff 

3. MPR Report 0315-0084-RPT-001 , Rev 0 



RESPONSE TO CONCERNS 
ALLEGATION RIV-2019-A-0065 

The NRC requested information related to your concerns from the licensee by letter dated 
January 16, 2020. The licensee provided a response to our request for information in a letter 
dated May 12, 2020. The NRC staff used this information, in part, to perform our independent 
review of your concerns. 

In its investigation, the licensee initially provided the list of concerns to the engineering 
contractor, LPI Inc., that prepared calculation NEDC 16-003, "Structural Evaluation of the 
Turbine Building Blowout Panels Steel Supports." Independent of the LPI review, the licensee 
contacted another engineering company, MPR Associates Inc., to provide a second, 
independent review of calculation NEDC 16-003 with a specific focus on your concerns. 
Because of your historical concerns regarding this topic, the NRC requested and received 
approval from the licensee to release the reports prepared by LPI Inc., and MPR Associates Inc. 
These documents are included as Enclosures 2 and 3 to this closure memorandum. 

Based on our independent evaluation of the licensee's investigative efforts, the NRC verified 
that the licensee's response was independent of the organization investigated, that it was 
adequate in detail and scope, and that the overall conclusions were supported by the attached 
documentation. 

The inspectors also requested the assistance of the NRC Office of Nuclear Regulatory 
Research (RES) Structural, Geotechnical, and Seismic Engineering Branch (SGSEB) to perform 
an independent peer review of the MPR report. The inspectors considered the licensee's 
response, including the reviews performed by LPI and MPR, the evaluation performed by RES, 
along with their own independent review of calculation NEDC 16-003 in order to reach a 
conclusion for each of the concerns provided. 

Concern 1 

The girt bolt ultimate strength and shear strength assumed in calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel 
construction. Specifically, the calculation improperly uses an average ultimate strength instead 
of maximum tested ultimate strength. Additionally, the average tensile strength is derived from 
testing of warehouse stock bolts which are likely from different heat and lots than of the bolts 
used in blowout panel construction. The average ultimate strength may not bound the ultimate 
strength of bolts used in construction. 

Licensee Response to Concern 1 

LPI reviewed the original plant design documents and confirmed that the bolts were all specified 
as grade ASTM A307. No installed bolts were removed from the turbine building. Field 
walkdowns were performed to identify bolt head markings and confirm assembly configuration. 
Boi:t head markings for the field observed bolts were assessed to ensure that the strength was 
not greater than the strength for ASTM A307 bolts. LPI stated that their receipt inspections of 
the bolts provided by the licensee for testing were confirmed to be ASTM A307. LPI also 
reviewed earlier versions of ASTM A307 bolt specifications and confirmed that the minimum 
required strength has not changed since the construction of the plant. 
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LPI also considered the potential impact of the selection of the maximum, rather than average, 
tested bolt ultimate tensile strength value. If the highest tested value of 70 ksi had been 
selected instead of the average value of 66 ksi, the stress value of 85 ksi calculated in 
calculation NEDC 16-003, Section 4.2, at a high energy line break (HELB) pressure of 0.25 psi 
would still be expected to result in bolt failure. 

MPR reviewed calculation NEDC 16-003 and identified some assumptions regarding the bolt 
strength that could potentially be non-conservative. MPR attributed these non-conservatisms to 
a combination of assumptions and methods used in the calculation NEDC 16-003 calculation. 
These include: 

1. The bolts selected from warehouse stock for shear testing and used as the basis for the 
failure criteria were likely not from the same lot as those installed in the turbine building. 

2. A literature review of steel bolt tensile testing indicates there is some expected variability 
between tested tensile strength and minimum specifications. Thus, taking an average 
value of ultimate tensile strength from a small number of tested bolts may not envelop 
the potential variance in the strength of the bolts installed in the turbine building 
structure. 

3. Calculation NEDC 16-003 assumes that the shear failure of steel is at roughly 75% of 
the ultimate tensile strength value. Other literature references show that a shear to 
ultimate stress ratio of 62% is more appropriate to assume for bolting in steel structures. 

MPR concluded that, although the assumptions and methods to determine bolt strength are 
reasonable, bolt ultimate tensile strength could potentially be 20% higher than what is assumed 
in the calculation. 

MPR developed a three-dimensional finite element model to independently assess the behavior 
of the turbine building steel support structure. Accounting for the potential non-conservatisms 
noted above, the MPR model predicted girt to column bolt failure at internal pressures less than 
0.5 psi from a HELB event. 

NRC Response to Concern 1 

The inspectors reviewed the selection of the material properties used in calculation NEDC 16-
003 and the responses provided by the licensee and their contractors. The inspectors agreed 
with the licensee's methodology of deriving the ultimate and shear strength of the bolts from test 
data using National Aerospace Standard NASM1312-13 and the application of a stress 
concentration factor due to the discontinuity in the bolt due to its threads. 

Regarding the potential non-conservatism identified by MPR involving the shear to ultimate 
stress ratio (62% vs. 75% for bolting in steel structures), the inspectors relied on assistance 
from SGSEB to help determine the acceptability of the licensee's assumptions. SGSEB noted 
that in Section 3.3 of NEDC 16-003, failure criteria for shear in the girt-to-clip angle bolts was 
assumed to be 75% of the ultimate tensile strength of the bolt. MPR disagreed with this 
assumption, and referenced the AISC publication, "Guide to Design Criteria for Bolted and 
Riveted Joints, in support of its position. In this report, the average ultimate shear strength of a 
steel bolt is estimated to be approximately 62% of the ultimate tensile strength. 
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However, NEDC 16-003 references the mechanical handbook, Machinery's Handbook, 27th 

Edi~ion, published by Industrial Press, to justify its use of 75% of the ultimate tensile strength as 
being equivalent to the ultimate shear strength of a steel bolt. 

After an exhaustive review of industry literature, SGSEB determined that both MPR's and LPl's 
approach in determining the ultimate tensile strength of steel bolts was acceptable. The ultimate 
shear strength of steel can range between 58% and 80% of its ultimate tensile strength. In the 
metal stamping industry, an 80% factor is used to ensure that the shear force is sufficient to cut 
or punch through a steel plate, whereas shear testing of steel bolts tested in tension jigs, 
showed an average shear force corresponding to 62% of the actual tensile strength. Based on 
the input from SGSEB, the inspectors determined that the licensee selected a reasonable 
assumption of 75% for the shear to ultimate stress ratio. The inspectors noted that the use of a 
more conservative shear to ultimate stress ratio (62% as recommended by MPR) would not 
impact the conclusions of calculation NEDC 16-003 that predicts successful venting of the 
turbine building at pressures less than 0.5 psig following a HELB. 

Regarding the use of average ultimate strength instead of the maximum tested ultimate 
strength, the inspectors agree that the installed bolts would be expected to have a distribution of 
strength properties. If the failure mechanism required all installed girt to column bolts to fail, the 
inspectors determined that the use of average tensile strength may not be appropriate. 
However, the failure mechanism coupled with the configuration of the turbine building with 
multiple panels and hundreds of installed bolts does not necessitate the conservative 
assignment of the maximum tested strength value to all bolts. The inspectors determined that 
use of average bolt strength provides reasonable assurance that the turbine building siding will 
fail at pressure less than 0.5 psig. Specifically, following a postulated HELB, pressure in the 
turbine building would increase. The bolts having strength properties on the weaker end of the 
strength distribution (e.g. those bolts with strengths less than the average) would fail first, 
leaving the remaining installed bolts subject to a proportionately larger amount of force, leading 
to their failure. 

Additionally, the licensee's contractors demonstrated that even if a maximum tested value of the 
ultimate strength were used as a bounding failure criterion, the bolts would still be expected to 
fail prior to a 0.5 psi HELB loading. 

Therefore, the NRC has determined your concern, that the girt bolt ultimate strength and shear 
strength assumed in Calculation NEDC 16-003 is non-conservative and may not be 
representative of the bolts used in the blowout panel construction, was not substantiated. No 
violations of NRC requirements were identified. 

Concern 2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that 
the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail in a sequential 
manner rather than being loaded in a shared load condition. Assuming a shared load condition 
for these components would be more realistic and would significantly increase the amount of 
pressure required to ensure the bolts and the welds would fail. 

Licensee Response to Concern 2 

The licensee and its contractors responded that the model used in calculation NEDC 16-003 
does initially distribute the load across all components simultaneously. The loads on the bolted 
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joint and the loads on the welds calculated in calculation NEDC 16-003 are accurate, and the 
"load sharing" is expected to be accurate between the joints. The failure sequences identified in 
calculation NEDC 16-003, Section 4.5 are explaining the ways in which the girt connections are 
expected to fail by identifying the next weakest link in the load path after the initial failure. 

NRC Response to Concern 2 

The inspectors reviewed calculation NEDC 16-003 and the licensee's response. The inspectors 
agree with the methodology used in calculation NEDC 16-003. The calculation appropriately 
models the load as being distributed across all components. The load path from the girt to the 
column is correct, the loads on both the bolted and welded joints were accurately represented, 
and "load sharing" was considered. However, once a component has failed, it is removed from 
the analysis and the remaining components carry the load. Therefore, the NRC concluded that 
the overall failure sequence and the load-sharing documented in calculation NEDC 16-003 is 
appropriate for use in the evaluation and that your concern that the failure mechanisms 
assumed In calculation NEDC 16-003 are non-conservatively modeled In a sequential manner 
was not substantiated. No violations of NRC requirements were identified. 

Concern 3 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods installed 
between channel girts. These sag rods would restrain girt channel twisting and should be 
factored into the analysis. 

Licensee Response to Concern 3 

LPI affirmed that the sag rods are flexible in bending due to their long length and small 
diameter, low bending resistance, and the lack of a fixed, rigid end connection between the rods 
and girts, since the rods pass through holes in the connected girts and are considered pin
ended. 

The MPR review found that the sag rods could reduce girt twisting and loading on the girt 
connections and concluded that this assumption is potentially non-conservative. MPR 
performed a scoping evaluation of the effects of the sag rods and concluded that the sag rods 
provided some "resistance to stretching" of the girt in the vertical direction and some resistance 
to twisting of the girt. Based on this scoping evaluation, MPR estimated the reduction of the 
loading on the welds and bolts to be on the order of 10% and 30%, respectively. The MPR 
review concluded that the margins beyond failure in calculation NEDC 16-003 would be reduced 
by this amount but would still result in a failure. 

NRC Response to Concern 3 

The inspectors reviewed plant drawings, the licensee's response, and the inputs provided by its 
engineering contractors. The inspectors agree that the sag rods would provide a small amount 
of resistance to girt twisting and stretching and would reduce the loads on the bolted and 
welded connections. The inspectors evaluated the scoping methodology performed by MPR to 
assess the impact of the sag rods on the bolt and welds and concluded that the method is 
reasonable. The inspectors agree with MP R's observation that the impact of the resistance to 
twisting offered by the sag rods would be minimal and not impact the conclusions of calculation 
NEDC 16-003 that predicts successful venting of the turbine building at pressures less than 0.5 
psig following a high energy line break. 
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The inspectors also relied on input from SGSEB when evaluating the effect of sag rods. 
SGSEB noted that the sag rods are attached to the girt through a hole (larger than the 5/8-inch 
diameter of the rod, with "gravity attachment" (staggered pinned bolted connection) only. 
Applying the dead load of the panels to the girt was conservative because the dead weight of 
the panels was transferred to both the base of the turbine building and to the girts. Based on 
the install configuration and material properties and dimensions of the sag rods, SGSEB agreed 
witlh the approach followed in NEDC 16-003 to ignore the effects of the sag rods. 

Based on the above, the inspectors concluded that the statement in calculation NEDC 16-003 
Section 2.2 that the sag rods do not provide significant resistance to twisting of the girt channel 
is an appropriate assumption and that your concern was not substantiated. 

Concern 4 

Calculation NEDC 16-003 does not use the correct method for joint design in accordance with 
American Institute of Steel Construction (AISC) standards. The calculation uses a method that 
accounts for joint friction for as-built girt joint that is not conservative and does not meet AISC 
requirements. 

Licensee Response to Concern 4 

LPI responded that the column to girt bolted connection are bearing-type connections and the 
bolts were installed in accordance with the existing good bolt installation practices at the time of 
construction, with no (measured) torque applied (except for the turn-of-the-nut method). There 
is not a torque specification for the girt bolting and the evaluation performed in calculation 
NEDC 16-003 does not rely on a minimum value of torque being present in the installed bolts. 

The MPR review of the calculation noted that calculation NEDC 16-003 did not address preload 
or the friction that could develop between the girt and the clip angle if the bolted connections 
were preloaded. Crediting friction results in load sharing between the bolts and friction in the 
joints. Load sharing reduces the bolt loads and could potentially be non-conservative if 
neglected when evaluating failure. 

MPR performed scoping analyses to assess the impact if the girt to clip bolted connection were 
preloaded. MPR considered both a high preload case with a friction coefficient of 0.78 and a 
low preload case with a friction coefficient of 0.20. MPR concluded that in both the high friction 
and low friction analyses, there was joint slippage caused by prying and high shear action. This 
combination of shear and prying action resulted in bolt stresses that exceeded their failure 
criteria causing corresponding failure of the underlying support structure and blowout panels. 

NRC Response to Concern 4 

The inspectors reviewed calculation NEDC 16-003 and the inputs provided by LPI and MPR. 
The inspectors concluded that strict adherence to a standard such as the AISC is not 
appropriate given that the standard is intended to be used for design, not failure. As such, AISC 
does not specify how to design building siding to fail due to a HELB, and therefore, the licensee 
could not use this standard for calculation NEDC 16-003. The inspectors agree that applying 
credible engineering practices and judgement to accurately model the mechanisms that predict 
siding failure is appropriate. To quantify the potential effect of joint friction, the MPR scoping 
analysis adequately demonstrated that joint slippage would occur even if the bolted connection 
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was highly preloaded. The inspectors reviewed the MPR methodology for evaluating the friction 
force between the angle and girt and agree with the licensee's conclusion that the underlying 
structure of the blowout panels {the girt-to-clip bolted connections) will fail prior to a HELB 
pressure of 0.5 psi. 

Therefore, based on our review, the NRC has determined that your concern, that Calculation 
NEDC 16-003 does not use the correct method for joint design, was not substantiated. No 
violations of NRC requirements were identified. 

Concern 5 

Calculation NEDC 16-003 does not demonstrate that the 5,362 square foot blowout area is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a High 
Energy Line Break (HELB) event. A previous analysis performed by a contractor using GOTHIC 
modeling found that a blowout area of 30,000 square foot still resulted in pressure retention. 

Licensee Response to Concern 5 

The licensee responded that the purpose of calculation NEDC 16-003 is to demonstrate the 
blowout siding panels would fail at or below 0.5 psi. Consequently, calculation NEDC 16-003 
does not make a conclusion as to whether or not the predicted blowout area is acceptable. 
Scoping calculations performed by MPR estimate that an open area of approximately 2,300 ft2 is 
required to maintain the turbine building general pressure to 0.5 psi or below during a HELB 
event. 

NRC Response to Concern 5 

The inspectors reviewed Calculation NEDC 16-003 along with the scoping analysis performed 
by IMPR that concluded that the area required to vent (i.e., blow out), would adequately limit the 
pressure rise in the turbine building. The scoping analysis predicted that the required area 
is approximately half of the area that was analyzed to blow out in calculation NEDC 16-
003. The inspectors noted that Calculation NEDC 16-003 does not include a formal analysis to 
determine the venting area required to preclude pressure retention within the turbine building 
following a HELB event. 

The inspectors determined that the calculation methodology performed by MPR is appropriate 
to demonstrate the required venting area. Given that Calculation NEDC 16-003 predicts a 
siding area failure of 5,362 sq. ft. at differerntial pressure of less than 0.5 psi and MPR estimates 
the required area to vent is less than half the area that is analyzed to blow out, the turbine 
building area analyzed to fail is adequate to limit the pressure rise to less than 0.5 psi. 

Therefore, the NRC confirmed that Calculation NEDC 16-003 does not demonstrate that the 
5,362 square foot blowout area is adequate to prevent pressure retention beyond 0.5 psi. 
However, the stated purpose of Calculation NEDC 16-003 is not to determine the required vent 
area but rather to demonstrate that the turbine building siding panels will blowout at 0.5 psi 
internal pressure. The inspectors concluded that the assumed vent area of 5,362 s.q. ft. was 
based on an assumed panel configuration and that subsequent review by MPR confirmed that 
this area is sufficient to meet the required vent area to prevent pressure retention above 0.5 psi 
in the turbine building. No violations of NRC requirements were identified. 
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Concern 6 

The assumed turbine building siding blowout area in calculation NEDC 16-003 (5362 square 
foot) is based on column centerline which would be non-conseNative because column flanges 
would protrude beyond column centerline and reduce the actual blowout area. This would 
increase the pressure retention in the turbine building potentially beyond 0.5 psig. 

Licensee Response to Concern 6 

The licensee confirmed that the siding panels do provide continuous coverage of the turbine 
building. As such, siding "behind" column flanges are exposed to the effects of a high energy 
line break within the turbine building. The clearance between the column and the turbine 
building siding panels can be seen in the figure below. 

SIDING 

NRC Response to Concern 6 

The inspectors reviewed the licensee's response including the drawings and photos provided. 
As shown in the figure above, there is clearance between the column and siding. The 
inspectors agree that the siding would be exposed to the effects of a HELB in the turbine 
building and would not be blocked by the column flanges, reducing the blow out area. 
Therefore, the NRC concluded that this concern was not substantiated. No violations of NRC 
requirements were identified. 

Concern 7 

There is no validation test to assure the analytical model (included in calculation NEDC 16-003) 
is representative and bounding. 
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NRC Response to Concern 7 

The NRC reviewed this concern and determined that the licensee is not required to perform a 
validation test to assure the analytical model used in calculation NEDC 16-003 is representative 
and bounding. Therefore, since validation testing is not required, the NRC has closed this 
concern and plans no further action. No violations were identified. 

Concern 8 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces 
against the turbine building siding are distributed during a high energy line break. Specifically, 
the distributed force only assumes a single girt channel whereas the actual construction of the 
turbine building blowout panel includes multiple girt channels. Consequently, the resu ltant force 
may not be enough to ensure bolt and weld failures at pressures less than 0.5 psig. 

Licensee Response to Concern 8 

The licensee responded that the HELB pressure is applied over the entire area of the siding 
panels. The analysis of the girt channel in calculation NEOC 16-003 considers the panel 
pressure tributary to a single girt. Other girts of similar span and spacing will have similar 
loading and show similar behavior. Scoping evaluations performed by MPR of the entire wall 
showed a negligible difference (maximum calculated difference of0.12%) in the load sharing 
between girts when compared to the simplified, single girt models. 

NRC Response to Concern 8 

The NRC reviewed the licensee's response and the scoping evaluation provided by the 
licensee's contractor. The internal building pressure due to a HELB will act upon blowout 
panels, and all girts must support the total load from all blowout panels. Therefore, for a single 
girt, the load is expected to be equal to 0.5 psi multiplied by the tributary area (i.e., the average 
of the area between the girt and the one above and between the girt and the one below it). The 
inspectors concluded that the tributary method to evaluate how the HELB pressure acts upon a 
single girt is appropriate. 

You also expressed a concern regarding how the HELB pressure load would be distributed 
across all bolting within a section of the turbine building. Your correspondence is copied below: 

I have a concern if the 0.45 psi calculated is adequate to develop the force needed to fail 
bolts and weld joints. 

0.45 psi x 144 in sq/ sf= 64.8 lbs I sf 

As stated in the calculation, the blow out area is 2951 sf n d-f,· 1411 sf n c-d, 1000 sf 
south d-f 

For the north end between columns D - F, there are actually 2 separate nearly the same 
24 ft sections, one is between columns F and E, and the other columns E to D. 

For the north end, between Col D and E. Siding area is 1475.5 sf, with pressure of 64.8 
psf, resulting in 95613 lbsf 
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Use of 4 bolts at 17 ksi shear each requires 4 x 17 = 68 k force. This appears to be 
enough if there is only one girt. 

However, there is 6 girts spaced approximately 7 ft apart, each with 4 bolts totaling 24 
bolts. 

This would require a total of 408000 /bf, therefore the 95613 lbf is not enough, and is 
only one quarter of the force needed. 

The required pressure would need to be at least 1. 9 psi. 

Even if there was only one bolt on each end of each girt or bolts failing in sequence as 
assumed in the calculation, it would take half of the 1. 9 psi, or 0. 95 psi. 

It is important to note that the hand calculation you provided only considers the shear forces 
acting on the bolts. The NRC agrees that shear forces alone are insufficient to fail the girt to 
column bolting. For the north end of the turbine building between Columns D and E there is a 
total siding area of 1,475.5 ft2. With a pressure of 0.45 psi, there is a total force acting on this 
section of the turbine building of (64.8 lbf/ft2) (1,475.5 ft2) = 95,612.4 lbf. lfwe assume this total 
force is equally distributed across 6 girts each having 4 bolts, with each bolt having a shear 
area, Ashoa, = 0.302 in2, then the shear stress on each bolt could be calculated as: 

95,612.4 lbf lbf 
------.-=2- = 13,192 7 
(24 bolts)(0.302i~lt) m 

This hand calculation result is comparable to the shear stress result of 11 .7 ksi determined in 
calculation NEDC Calculation 16-003, Section 4.2. These shear stress values are significantly 
less than that required to fail the bolts. Consistent with the calculation NEDC 16-003 
calculation, this hand calculation results demonstrates that the bolts will not fail due to shear 
force alone. 

The finite element model predicts that a combination of shear, tensile, and bending loads is 
required to ensure the failure of the bolts. Calculation NEDC 16-003 discusses that bolt fai lure 
mechanism is dominated by the bending stresses that results from the twisting of the girts. This 
twisting occurs as the HELB pressure load is transferred from the siding to the girts via the 
siding fasteners attached to the girt flange. This load is thus eccentric with respect to the girt 
shear center which results in twisting of the girt. The boll bending load is generated by the 
prying action that occurs as the girt twists relative to the clip. The figure below illustrates this 
type of a bending moment. 
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The inspectors determined that calculation NEDC 16-003 appropriately considers the HELB 
forces on the girt channels and girt-to-flip bolts. Therefore, the NRG has determined that your 
concern , that Calculation NEDC 16-003 includes non-conservative assumptions involving how 
the forces against the turbine building siding are distributed during a high energy line break, was 
not substantiated. No violations of NRG requirements were identified. 
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February 14, 2020 
LPI Ref. A16254-LR-002, Rev. 0 

Mr. Troy Barker 
Nebraska Public Power District 
Cooper Nuclear Station 
PO Box 98 
Brownville, NE 68321-0098 

SUBJECT: Responses to NPPD Supplied Questions for Calculation No. 16-003 (LPI 
Cale. A 15406-C-001) - Cooper Nuclear Station 
NPPD Contract Order No. 4200002638 Amendment 2 

Dear Mr. Barker: 

At the request of NPPD, LPI, Inc. (LPI) has prepared responses to NPPD supplied questions related 
to NPPD Calculation No. 16-003, Revision 0, (LPI Calculation No. A15406, Revision 1 ), titled "Structural 
Evaluation of the Turbine Building Blowout Panels Steel Supports". 

The questions and our responses are included as an attachment to this letter. The provided responses 
include clarifications. All responses have been reviewed in accordance with LPI Quality Assurance 
program for nuclear safety related work. 

This letter report is prepared in accordance with the requirements of NPPD contract number 
4200002638 Amendment 2. If you should have any questions, or if we can provide additional assistance, 
please do not hesitate to contact us. 
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Rev. Date 

Respectfully Submitted, 
LPI, Inc. 
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Pr. Engineer Principal 
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have been conducted usln a roved LPI Procedures and are in conformance to the contracU urchase order. 
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LPI Ref. A 16254-LR-002, Rev. 0 
Attachment A 

LPI, Inc. Responses to Request from NPPD (Ref. 5), regarding the Reference 1 NEDC 
16-003 document. 

References: 

1. NPPD Calculation NEDC 16-003 (LPI Calculation No. A 15406-C-001 , Rev. 1) 
"Structural Evaluation of the Turbine Building Blowout Panels Steel Support"' 
(Completed for NPPD under agreement No. 4200002638). Dated 2/4/2016 

2. LPI Letter A15406-L-007, "Transmittal of Owner Comment Responses for LPI 
Calculation A 15406-C-00 1, Rev. 1. 

3. LPI Letter Report A16254-LR-001 , Rev. 0 "Responses to NRC Questions for NPPD 
Calculation No. 16-003 (LPI Calculation A 15406-C-001) - Cooper Nuclear Station 
(Completed for NPPD under agreement No. 4200002638). Dated 7/1 /2016 

4. NRC Letter to NPPD, dated 11/10/2016, "Cooper Nuclear Station - NRC Integrated 
Inspection Report 05000298/2016003", page 26, para.2a, bullet 1, "Review of 
Calculation NEDC-16-003 associated with turbine building blowout panels", Adams 
Accession No. ML16315A141 . 

5. Email, T. Barker (NPPD) to P. Bruck (LPI), dated 2/6/2020, "Cale. Concerns/Issues to 
Address" 

6. NPPD Drawing 4089, Rev. 6 "Structural Turbine Generator Building Elevation - Sheet 
No. 2" 

7. NPPD Drawing 4094, Rev. 1 "Structural Miscellaneous Steel Details" 
8. Contract No. E-69-16, "Structural Steel for Turbine Generator and Reactor Building 

and Intake Structure," Rev. 11 , 7 /11 /69. 
9. AISC Manual of Steel Construction, 61h Edition. 1971 . 

Discussion: 

The subject calculation, NEDC 16-003 (LPI Calculation No. A15406-C-001, Rev. 1), [1] was 
prepared for NPPD to address failure of blowout panels on the Turbine Building (TB), under 
High Energy Line Break (HELB) pressurization. The calculation also resolved issues identified 
in a previous calculation (NEDC-13-028) by an earlier NRC inspection. 

Calculation NEDC 16-003 was extensively reviewed by NPPD [2], with all technical issues 
resolved to the satisfaction of NPPD. In 2016, the calculation was further reviewed during a 
Plant NRG inspection and subsequent review by NRC's NRR branch, with resulting RAl's 
addressed in Reference 3. Based on a technical review by RIDE branch and an independent 
finite element analysis, the staff confirmed that the subject calculation "adequately established 
the range of failure of the connecting welds at high energy line break pressures below 0.5 
pounds per square inch." [4] 
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Attachment A 

LPl's responses to additional questions submitted by NPPD in the February 6, 2020 email [5] 
are provided below in red. 

Issue #1 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is 
non-conservative and may not be representative of the bolts used in the blowout pane l 
construction. Speci fi cally, the calculation improperly u es an average ultimate strength 
instead of maximum tested ultimate strength. Additionally, the average tensile strength is 
derived from testing of warehouse stock bolts w hich are likely from different heat and lots 
than of the bolts used in blowout panel construction. The average ultimate strength may not 
bound the uHimatc strength of bolts used in construction. 

Address the following: 

• Prov ide a discussion and evidence of any val idation activi ties (walkdowns. testing, 
etc.) performed to ensure that the ctm ently installed g irt bolts are of the same 
grade (ASTM Grade A307) and/or have the same material properties as the bolts 
that were tested for Calculation EDC 16-003. 

Response to Issue # 1: 

Within Ref. 3, NRC Question 2 documents response to a somewhat similar question. Further 
information can be found in response to that question in Reference 3. 

Notes on drawing 4094 [7], - see Figure 1 below, indicate requirements for bolts, rivets, welds are as 
described in the specification. The specification for the Turbine Building [8] specifies A307 bolting
see Figure 2 below. 

In summary, plant design documentation for the bolts specifies A307 material (see Ref. 8, herein). 

GE.NG/RAL STEEL NOTES 

..... -
Figure 1 - Note 1 of Drawing 4094 [7] 
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Connections 

"One sided or other type; 01' ~c~entr:fc ·c·onnections will not be 
permitted unless shown i n detail and approved by the Engineers 
on the shop drawings . Surfaces of joints for riveted, welded , 
or high-strength-bolted connections shall comply with the clean
liness requirements of all Joint surfaces as specified in Section 

" 3b , Bolted Parts of the Specification for Structural Joints 
using ASTM A-325 Bolts. Unless othennse indicated on the 
drawings , or in paragraph 2.3.4 . 7 of this specification, 
bol ted connections for purline , girts and secondary framing 
connections when approved on the shop drawings shall be made 
wi t h ASTM A- 307 unfinished bolts . All other bolted connections 
sh.)!11 be made ui:iinll hhh s tren11.th bolts . " - -··--•• v•"" ., .. i:& ...... ~- :;s_. _ ........ .n. .. ._~ w1cn tne aeta11s shown on 
the drawings . 

,,
2 

2 .2 . 6 Paint 
• 2 . 7 Qnf inished B l 

~-~~~~0~t~~ · ~ ~~,1 conform to Feder al Spe c 
Unf inished b 

requirement s of olts, nuts and 

2.3 ~ mfuA;:iQ7 .~' A{Jl},7as~H'7itv5ha~ confor 
G£ -i..s m to the 

- - 'I .. - - .., • 

Figure 2 - Excerpts from Contract No. E-69-15 Steel Requirements for Turbine Building [8] 

NPPD elected not to remove bolting from the Turbine Building but provided a sample of A307 bolts 
from plant stock to LPI in support of the Ref. 1 calculation. ASTM bolt specification strength 
requirements have not changed from the time of construction of the plant to current day specification 
[3] . As a result, it is reasonable to conclude the supplied bolts to A307 requirements would have similar 
properties to A307 bolting supplied at the time of construction. 

Field walkdowns were performed to identify bolt head markings, bolt thread projection and confirmation 
of assembly configuration. Bolt head markings for the field observed bolts were assessed to ensure 
strength was not greater than A307. 

For the tested bolts, an average of the tests resulted in an approximate tensile strength (Fu) value of 
66 ksi. This value is 10% greater than the code specified 60 ksi tensile strength value, with the highest 
tested value of 70 ksi reported. Given the large number of bolts within the Turbine Building being 
evaluated in this connection detail, it is reasonable to conclude that they would have a distribution of 
strength properties. Assuming all bolts have strength equivalent to the highest strength bolt tested 
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would be unreasonable. As such, the average value utilized was considered as reasonably 
representative of the bolt strength for the bolts of this type in the Turbine Building. 

If the highest tested value of 70 ksi had been selected, it can be seen as outlined in Section 4.2 of Ref. 
1, the resulting calculated bolt thread stress of 85 ksi under 0.25 psi HELB pressure remains well above 

the highest tested value of 70 ksi. Failure of the bolts as outlined within the calculation are 

demonstrated (i.e. calculated stress of 85 ksi at 9.25 psi) versus tensile strength values of 66 ksi (used) 
or 70 ksi (maximum tested value). 

Bolts within Column Line D were evaluated in Figure 4-15. It can be seen that the resulting "HELB 
Pressure Load Fraction" would adjust from 0.8 to 0.82, using a bolt stress failure value of 70 ksi vs the 

66 ksi used. Thus, using this pressure load fraction of 0.82, would result in a pressure of 0.82 x 0.5 psi 

= 0.41 psi. This remains below the 0.5 psi value summarized in the Section 5.0 Conclusion. Failure of 
the bolts are demonstrated at tensile strength values of 66 ksi or 70 ksi. 

As such conclusion of bolt failure using the highest tested bolt strength of 70 ksi vs the average value 
of 66 ksi used in Ref. 1, would not significantly change the failure pressure, and do not change the 

conclusions reached. 

Issue #2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that 
the inner and outer girt bolts, the near and far fi11ct welds, and the sag rod wil l fail in a 
sequential manner rather than being loaded in a shared load condition. Assuming a shared 
load condition for these components would be more realistic and would significantly increase 
the amount of pressure required to ensure the bolts and the welds would fai l. 

Address the fol lowing: 

• Provide the technical justification as to why it is appropriate to model the loading of the 
bolts, welds, and sag rods in a sequential manner rather than modeling the load as being 
simultaneously distributed across all components. 

Response to Issue # 2: 

The evaluation performed in the Ref. 1 calculation considered load sharing - and was in-fact 

"simultaneously distributed across all components". Once a sub-component (i.e. bolt, weld, girt) 
reaches the load corresponding lo its failure, it is removed from the analysis and the remaining 

components then carry the load. 
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Issue #3 

Calculation NEDC 16-003 does not appropriate ly account for resistance from sag rods insta lled 
between channel girts. These sag rods would restrain gin channel twisting and should be factored into 
the ana lysis. 

Address the fo llowing: 

• Calculation N EDC 16-003, Section 2.2. Assumption 3, states that the "sag rods 
supporting the charmel girts are flexible in bending because of the rela tively large span 
{between girts) and small cross section, resulting in flexibility and low bending 
resistance. Therefore, the sag rods do not provide s ignificant resistance to twisting of 
the girt channel. The relative stiffness o fU1e blowout pane ls is likewise small 
compared to thcstiffucss ofthcgirt channel and will not signi ficantly affect the 
twisting of the girt channe l." 

Provide the technical infonnation (dimensions, material properties, e tc.) o f the sag 
rods used to justify Calculation EDC J 6-003, Section 2.2, Assumption 3. 

Response to Issue # 3: 

The calculation considers the sag rods to be flexible in bending, based on their length, lack of resistance 
to bending, and end connection of the sag rod passing through a hole in the connected girt with gravity 
attachment only. As a result, they will not influence the twisting of the girt channel. (See Ref. 1, Section 
2.2, Assumption No. 3). 

The sag rods are identified on plant Drawing No. 4089 (Ref. 6) as "5/8" dia., Typ.". Sag rod length would 
be consistent with girt spacing. Ref. 8 calls for structural steel for the Turbine Building to be ASTM A36 

material, Figure 3. Sag rods pass through holes in the girts and are considered as pin-ended (i.e., the 
sag rod-to-girt connection is not rigid enough in bending to provide significant rotational restraint). 

2 . 2 Materials 

2 .2 .1 Structural Steel 

All structural steel shapes, plates and angles 
11 1in1Pci"I ni-.hP'l"w1~P ~nPrdr1PrL ~hall confor m to ASTM A36 
Where i ndica ted on the dr awings, columns for the Intake Structure 
shall conform to ASTM A- 441." AOO. I C,HAIY6£' :v Z'-t 

c:! • .:: • .:: 1.,Fc:utc !\O..J...l. o 

Figure 3 - Structural Steel Specification, Excerpt from [8] 
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Issue #4 

Calculation NEDC 16-003 does not use the co1Tect method for joint design in accordance 
with A JSC standards. The ca lcula tion use a method that accounts for joint friction for as
bui It g irt joint that is not conservative and does not meet A l SC requirements. 

Response to Issue# 4: 

The calculation is performed to ascertain the point of failure of the bolted joint. AISC standards are 
associated with design. Applying AISC standards to predict failure when AISC equations are not met 
will result in a lower prediction of joint strength, and thus lower failure pressure. 

In applying friction at the girt joint, a similar question was raised and responded to in Ref. 3, Question 
4. In summary, consideration of some degree of friction here is conservative, to maximize the 
resistance of the girt to HELB pressure. Use of friction in this part of the evaluation is considered 
conservative. Friction in this part of the calculation is associated with "positioning" the girt, once bolt 
failure has occurred, not the strength of the bolted joint evaluation. 

Jn addition, address the fo llowing: 

• Provide the re levant construction standa rd used to assemble the turbine building 
column to g i1i joint Please specify the type of bolted joint des ign of the as-built g irt 
joint (i.e. shear/bearing, slip-cri tical, or direct tension). 

Response to Issue# 4 - bullet #1 : 

The column to girt joint bolted connection is a bearing type connection. This is consistent with 
AISC requirements for an A307 bolted joint, [9). 

• P rov ide the torque specifications, if any , for the girt bolting. 

Response to Issue # 4 - bullet #2: 

The bolts are unfinished A307, in a bearing connection. LPI is not aware of any torque 
specification for the girt bolls. Our assumption would be they were installed using good bolting 
field practices. The assessment performed in Ref. 1 does not rely on a minimum value of torque 
being present in the bolt. 

• Prov ide the technical justification for ED 16-003, Section 2.2, Assumption 9, 
"Friction between steel urfaces i credited Lo transfer load between the angle and 
channe l and between the a ngle and column flanges fo llowing weld fai lure. A ran ge of 
fric tion for carbon steels is provided in various text (sec [ 16] as an example). A dry 
mild steel on mild steel value of0.78 is listed under static conditions, with a s liding 
value around 0.42. A value of 0.35 has been commonly used as a lower bound fric tion 
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value for most steel on steel surface conditions. Since selecting a low value is 
considered conservative, a value of 0.25 is utilized herein." 

Response to Issue # 4 - bullet #3: 

The purpose of considering friction is to «hold or position" the girt in a horizontal position, thus 
maximizing its resistance to bending under HELB pressure. The result of this approach is a 
higher pressure to fail the girt component. If friction were to be lower/lost, rotation of the girt 
would occur, resulting in weak axis bending of the girt, and thus lower resistance to the HELB 
pressure. 

As was demonstrated in Section 4.3, friction at the lower value used of 0 .25 is sufficient to 
maintain the deadweight reaction of the girt at the column. If the friction were higher this 
conclusion would not change, the answer would not change the failure pressure derived for the 
girt. If friction was significantly lower or zero, the girt would rotate and fail at a lower pressure 
than currently predicted. 

Issue #5 

Calculation NEDC I 6-003 does not demonstrate that the 5362 square foot blowout a rea is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a 
High Energy Line Break (HELB) event. A previous analysis performed by a contractor using 
GOTHIC modeling found that a blowout area of30,000 square foo t still resulted in pressure 
retent ion. 

[n uddition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of0.45 psi, it 
is predicted failure of the panel support sy tem al this pressure will result in a loss 
(b lowout) of total pane l area of 5,362 rt2 ." Pn)\-ide the engineering analysis or 
calculation that demonstrate::. that a total panel area of 5,362 ft1 is enough to maintain 
peak pressure 111 the turbine bui lding,below 0.5 pi.ig. (f- NPPD Action) 

Response to Issue# 5 is an NPPD action. 

The purpose of the Ref. 1 calculation was to demonstrate the blowout siding panels would fail at or 
below 0.5 psi. 

LPI was not contracted to derive pressure build-up in the Turbine Building as a result of HELB and 
subsequent panel area blow-out or review the validity of any such existing calculations. 
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Issue #6 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 square foo t) is based on 
column centerline which would be non-conservative because column flanges would protrude 
beyond column centerline and reduce the actual blowout area. This would increase the pressure 
retention in the turbine buildjng potentially beyond 0.5 psig. 

In addition, address the fo llowing: 

• Provide engineering drawings that show the actual dimensions of the blowout area credited 
in NEDC' 16-003. ((- NPPD Action) 

Response to Issue # 6: 

The siding panels provide continuous coverage of the Turbine Building. The girt detail is such that it 
projects beyond the flange of the column, see a drawing excerpt in Figure 4 and walkdown image, 
Figure 5 (below). As such, siding "behind" column flanges are exposed to Turbine Building HELB 
pressures, and the pressurized area considered in the Ref. 1 calculation is appropriate. 

"FRUS'f> 
le'>IIIIR 
,C"Q~ 

GlllT 

WFF/g 

-r-""11111!"---G;n. Fig 
&6 ,._,,. 

k--- Siding 
Figure 4: Girt Projecting Outside TB Column Flanges 
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SIDING 

Figure 5: Girt Projecting Outside TB Column Flanges 

Issue #7 

Calculation NEDC 16-003 includes non-conservative as umpt ions involving how lhe forces 
against the turb.ine building siding are distributed during a high energy line break. Specifically, 
the distributed force only assumes a single girt channel whereas the actual construction of the 
turbine building blowout panel includes multiple gi rt channels. Consequently, the resultant force 
may not be enough to ensure bolt and weld failures at pressures less than 0.5 psig. 

Response to Issue # 7: 

The HELB pressure Is applied over the entire area of the siding panels. The analysis of the girt channel 
in NEDC 16-003 considers the panel pressure tributary to a single girt. Other girts of similar span and 
spacing will have similar loading and show similar behavior. Use of a tributary area is appropriate. 

In addition, address the following: 

• Clarify whether the resultant force is distributed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine building 
blowout panel. 

Response to Issue# 7 - first bullet: 

See Response# 7 above. 

• Pro\'idc a copy of the most current rcv1s1011 or Calculation Nl::.DC 16-003. ( ~ NPPD 
Action) 
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1.0 Introduction 

1.1. Background 

A portion of the north and south Turbine Building walls at Cooper uclear Station (CNS) arc 
designed as blowout panels. Per C S lJFSAR Amendment 25 (Reference I), these panels are 
designed to fail prior to the pressure inside the turbine building reaching 0.5 psig after a high 
energy line break (HELB). 

Previous evaluations have shown that the panels and their attachment to Lhc slructural steel arc 
not limiting. Because of this, Nebraska Public Power District (NPPD) Calculation NEDC 16-
003 (Reference 2) was performed lo demonstrate that the underlying turbine building structure 
wi ll fai l if a 0.5 psig pressure load is applied to the blowout panels. The turbine bui lding 
blowout panels are secured to the toe of horizontal C-channel girts, which span the length 
between turbine building columns (see Figure 1-1). Each girt end is typically connected to the 
turbine building column flanges via an angle iron clip. The girl is bolted to the angle iron clip, 
and the angle iron clip is lap welded to the column via two fillet welds. NEDC 16-003 concludes 
that these connections in a subset of blowout panels will fail when subjected to a 0.5-psig 
internal pressure load from the HELB event. 

Recently, NPPD received an anonymous allegation that raises seven potential issues with the 
calculation, including several of the assumptions and the conclusions ofNEDC 16-003. NPPD 
requested that MPR perform an independent review of NEDC 16-003 specifically focusing on 
the merit, or lack thereof, of the issues raised in the allegation. 

1.2. Purpose 

This report documents MPR 's independent review of the evaluation of the turbine bui lding 
blowout panels' stnictural suppo11s documented in EDC 16-003. MPR's independent review 
included our assessment of the technical approach and the overall valid ity of the evaluation's 
conclusions. This report also provides MPR's assessment of each of the seven specific 
allegations raised against EDC 16-003. The allegations are documented in Appendix A. 
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2.0 Summary and Conclusions 

2. 1. Overall Assessment 

MPR performed an independent review of EDC 16-003 focusing on the technical approach and 
overall validity of the report's conclusions. As part of our review, MPR developed a number of 
scoping evaluations using ANSYS to test key assumptions and behaviors of the underlying steel 
support structure for the turbine building blowout panels. Note that MPR only considered the 
same subset of blowout panels as those determined in EDC 16-003 to be most susceptible to 
failure (Girt Types 133A, 133B, and l 33C). 

lt should be noted that standard design codes arc intended to build in margin to faihuc in a 
design and therefore, the results are not gcn,crally intended for calculating accurate actual failure 
loads. This was recognized in NEDC 16-003, and MPR considers the overall NEDC 16-003 
methodology to be appropriate for estimating failure limits. 1n general, assumptions and 
analytical techniques are consistent with the physics of the problem and current state-of-the-art. 
Structural engineering code guidance, which would bui ld margin into the load or stress limits, is 
appropriately not fo llowed. MPR notes that the 0.5 psig HELB internal pressure load applied to 
the structure results in stresses for many of the connections that are well beyond the limits of 
design codes. 

The key components in the strnctural load path are the girt-to-clip bolts and the fillet welds that 
connect the angle clip to the tw·binc building column. Based on our review of the structural 
behavior, if either one of these connections fai ls, then the underlying support structure for a 
blowout panel will fail. To assess each component, MPR performed a series of three 
dimensional finite clement models of the bolted and welded connections including pla tieity with 
actual material properties. MPR's assessment of each of these connections is provided below: 

• Girt to Clip Bolts Analyses were performed with (a) high friction and high preload and 
(b) low friction and low preload. In both cases, MPR's model demonstrated that the joint 
slips through the clearance between the bolt and the boll holes such that the bolts begin 
carrying load directly through shear. The slipping is caused by prying action and a high 
shear loading. The model predicts that the combination of shear and tensile loading with 
the moments that result from the prying action of the clip on the gi rt significantly exceeds 
the failure criteria. Therefore, MPR concludes that the girt to clip bolts are likely to fai l 
upon a 0.5 psig pressure loading. This is consistent with the conclusions of NEDC I 6-
003. 

• Clip to Column Welds - This model considered that the bolt remained intact and 
transferred all the load through their connection without slipping. Results demonstrated 
high plastic strains in the weld well beyond the material 's failure strain. Other effects 
including sag rods, potential for over-sized welds, bolt slippage were evaluated 
individually. The strains are sufficiently high in the base case that these other effects are 
not expected to impact the conclusion that the welds will fail. Therefore, MPR concludes 
that the welds would likely fail due to the 0.5 psig pressure loading. This is consistent 
with the conclusions ofNEDC 16-003. 
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MPR concludes that at least one component in the load path of the turbine building blowout 
panels w1dcrlying structural steel will fail for the Girt Types 133A, 133B, and 133C. Therefore, 
MPR agrees with the overall conclusions ofNEDC 16-003 and concludes that the specified 
blowout panels will fai l if subjected to a pressure loading of0.5 psig. However, it is noted that 
MPR estimated the required blowout area to maintain a 0.5 psig pressure is approximately ha lf of 
the area predicted lo blowout in NEDC I 6-003. Therefore, MPR concludes that there is even 
more margin than credited in NEDC 16-003 for uncertainty in the calculation inputs and 
assumptions. See Section 3.0 for additional details on MPR's overall assessment of 
NEDC 16-003. 

2.2. Assessment of Specific Issues 

A summary of MPR 's assessment of each of the individual issues related to NEDC 16-003 is 
provided in Table 2-1 . MPR finds that Issues 2, 5, 6, and 7 are either not technical concerns or 
are already adequately addressed in NEDC 16-003. 

MPR notes that Issue 5 (required blowout area) was not addressed in NEDC 16-003. To address 
the issue, MPR estimated the required area to maintain the internal pressure from the limiting 
HELB break at or below 0.5 psig to be approximately 2300 ft2. NEDC 16-003 predicts that 
turbine panels with an area equal to about 5400 fi2 wi ll fail and blowout. Thus, there is 
considerable margin between the predicted !blowout area and the required blowout area. This 
margin provides added confidence that the potential input uncertainties (e.g., material limits) and 
non-conservatisms in NEDC 16-003 will not impact the conclusion that the turbine building 
blowout panels will satisfy their design basis function after a HELB event. 

rssues I , 3, and 4 identify non-conservatisms in the NEDC 16-003 calculation approach. On 
aggregate, MPR believes that these non-conservatisms are balanced by other factors not credited 
in NEDC 16-003 (e.g., dynamic effec ts of the fast pressure load application are neglected) and 
the quant.ified margin beyond fai lure. Further, MPR evaluated each of these effects and it is our 
opinion that these non-conservatisms will not impact our overall conclusions identified in 
Section 2.J (i .e., at least one portion of the girt connection load path will fail under the 0.5 psig 
internal pressure loading from a HELB event). 

See Section 4.0 for additional details on MPR 's individual assessments of each issue. 

2.3. Recommendations 

As part of this assessment, M PR offers the following recommendation to support closure of these 
issues: 

• All calculations performed in this assessment are scoping evaluations which are meant to 
determine how a given effect influences the evaluation conclusion. These results have 
been reviewed but have not been through MPR's complete quality assurance process for 
typical calculations. The turbine building blowout panel required area to relieve a 
0.5 psig pressure afier a HELB event is a key result which provides added confLdence in 
the NEDC 16-003 conclusions. MPR recommends that NPPD perform a formal 
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safety-related calculation to determine and document the required turbine bui lding 
blowout panel area. 

As mentioned above, the calculations perfonned in support of this report are scoping in nature 
and cannot be used as formal design input. However, they support the conclusions of an existing 
safety-related calculation NEDC 16-003. lfNPPD requires that evaluations performed to 
support th is report be developed into formal calculations MPR recommends the following to 
support that effort: 

• Several non-conservatism in NEDC 16-003 were identified through the anonymous 
allegations raised and through the course of developing this report. The non
conservatisms arc balanced to some extent by other conservatisms in the document. 
MPR recommends that NPPD perform an evaluation which addresses all non
conservatisms related to NEDC 16-003 identified in the anonymous allegations and those 
identified by MPR in Section 3.0 in a single representative model. As appropriate and 
practical, conservatisms in the NEDC 16-003 methodology should also be removed. 

• There is also some uncertainty in the inputs used, which impacts both conservatisms and 
non-conservatisms in NEDC 16-003. If PPD desires to reduce the uncertai.nty in the 
analysis inputs, MPR recommends performing the following activities on a sampling 
basis: 

I. Assess weld configurations to identify weld quality, weld size, and length of 
weld. 

2. Perform bolt testing of installed bolts to determine the bolting material properties. 
lt may be possible to perform hardness test ing of installed bolts, or several bolts 
could be removed for testing. If bolts wi ll be removed, consider both tension and 
shear testing. 

3. Measure the actual location of the attachment screws that connect the blowout 
panels to the girts to determine the location on the girt where the blowout panel 
will act. 
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# Issue 

1 Bolt Strength 

Failure Sequence and 2 
Load Sharing 

3 Effect of Sag Rods 

Friction Effect in 
4 

Bolted Joint 

Required Blowout 
5 Area 

6 
Effect of Columns on 

Blowout Area 

Load Application and 
7 

Effect of Full Wall 
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Table 2-1 . Issue Summary 

MPR Conclusion 

NEDC 16-003 assumptions regarding bolt strength may potentially be 
non-conservative. While MPR's opinion is that the assumptions made in 
NEDC 16-003 to determine the bolt ultimate tensile strength (UTS) are 
reasonable, there is evidence that supports a higher bolt ultimate tensile 
strength by as much as 20%. While, there is uncertainty in the 
equivalence of the material properties of the bolts tested and those 
installed in the building, the magnitude of this uncertainty would be 
bounded by the 20% above, which would put the bolts in the upper range 
of possible boll strengths for A307. These uncertainties were considered 
when making our overall assessment that the bolts will fail. 

MPR concludes that the overall failure sequence and the load sharing 
documented in NEDC 16-003 between the girt-to-clip connection bolts 
and the clip to column welds is based on the actual physics of the 
problem and is appropriate for use in the evaluation. See conclusions for 
Issues #3 and #4 which specifically address the sag rods and bolt friction. 

NEDC 16-003 neglects the effect of the sag rods. The sag rods would 
reduce girt twisting and loading on the girt connections, so this 
assumption is therefore non-conservative. Scoping analyses performed 
by MPR show that this reduces the loading on the girt connect ions by as 
much as 10% for each weld and 30% for the bolts. The margins beyond 
failure in NEDC 16-003 would be reduced by this amount, but would still 
result in a failure. This effect is considered in MPR's overall assessment. 

NEDC 16-003 does not address preload or the friction that could develop 
between the girt and the clip if the bolted connection were preloaded. 
Crediting friction results in load sharing between the bolts and friction in 
the joints. Load sharing reduces the boll loads and is non-conservative to 
neglect when evaluating failure. Scoping analyses performed by MPR 
demonstrate that for the largest friction coefficient and the bolts preloaded 
to two-thirds yield strength, the girt to clip joint is expected to slip through 
the clearances such that the bolts will be loaded in shear through contact 
with the clip and girt. These analyses also confirm that the forces and 
moments applied to the limiting bolt are beyond its failure capacity based 
on actual material properties. See Section 3.2.2 for additional discussion. 

NEDC 16-003 does not address this issue. Scoping calculations 
performed by MPR estimate that an open area of only about 2300 ft2 is 
required to maintain the turbine building general pressure to 0.5 psig or 
below during a HELB event. This is less than half of the predicted 
blowout area from NEDC 16-003 (5400 ft2) . 

Evaluations performed by MPR demonstrate that the width of the 
columns does not significantly impact the available flow area. This result 
combined with the conclusions to Issue #5 led MPR to conclude that 
available flow area is not a technical concern. 

Scoping evaluations performed by MPR of the entire wall showed a 
negligible difference in the load sharing between girts when compared to 
the simplified single girt models. Therefore, MPR concludes that the 
tributary method used to apply the pressure load in N EDC 16-003 is 
acceptable for calculating loads on a single girt. 
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3.0 Overall Assessment of NEDC 16-003 

MPR performed an independent review of NEDC 16-003 focusing on the technical approach and 
overall appropriateness of the report's conclusions. Our general assessment is documented in 
Section 3. 1. 

The key components in the stmctural load path arc the girt-to-clip bolts and the fi llet welds that 
connect the angle clip to the turbine bui lding column. If either one of these connections fails, 
then the underlying support structure for a blowout panel will fa il. MPR performed scoping 
evaluations using ANSYS1 to test key assumptions related to each portion of the load path and 
assess whether these components would fail under the 0.5 psig HELB event loading. The 
scoping calculations and our assessment of the NEDC 16-003 conclusions are provided in 
Section 3.2. 

3.1. General Assessment 

MPR considers the overall NEDC 16-003 methodology to be appropriate for estimating fa ilure 
limits. In general, assumptions and analytical techniques are consistent with the physics of the 
problem and current state-of-the-art. N EDC 16-003 's methodology does not strictly fo I low 
structural engineering code guidance, which would bui ld margin into the load or stress limits and 
ma!ke fai lure prediction potentially non-conservative. MPR notes that the 0.5 psig HELB 
internal pressure load applied to the structure results in stresses for many of the cotrnections that 
arc well beyond the limits of design codes. 

MPR reviewed the NEDC 16-003 methodology and identified U1e following significant 
conservatisms: 

• Dynamic Amplification - After the HELB event, the turbine building pressurizes rapidly. 
N EDC 16-003 ignores the dynamic response of the structure and any dynamic 
amplification from the impulse. This could under-predict the applied pressure load by as 
much as a factor of two (i.e., the dynamic load experienced by the blowout panels may be 
twice the magnitude of the building pressure because of the structure's dynamic response 
to the transient). Whi le the transient is relatively quick, it is not quite an impulse load, so 
the factor will be less than two, but still wi ll be expected to increase the load experienced 
by the panels and therefore, the girts. 

• load Application - NEDC 16-003 applies the HELB load to the girt at its leg's 
midsection. ln reality, the load would be applied at the location where the screws attach 
the panels to the girts. Based on photographic evidence, the screws typically appear to be 
closer to the girt C-channel toe than its midsection. Applying the load at this lower 
location would increase the twisting moment on the girt thereby increasing the likelihood 
of failure. If the screws are 1/4-inch lower than the assumed load application location 

1 ANSYS Version 2019 RI is a general purpose finite element code commonly used in the nuclear industry to belier 
understand the behavior of structures. 
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(which seems reasonable based on photographs), the twisting moment would increase by 
about 20%. 

• Load Direction - EDC 16-003 uses ANSYS models with large deflection effects 
included. The load is applied gradually and the stiffness matrix is recalculated as the girt 
twists. The load direction i maintained orthogonal to the girt as it twist . The changing 
load direction is resisted by the strong axis of the girt. In reality, the load would continue 
in the horizontal direction parallel to the ground. This would subject tbe girt to a greater 
percentage of weak ax is bending, reduce the structure's capacity, and reduce the pressure 
that causes the girt to locally buckle. 

MPR also notes the fo llowing which may potentially be non-conservative regarding the NEDC 
16-003 methodology: 

• Bolt Stress Co11ce11tratio11 Factor - NEDC I 6-003 applies a stress concentration factor to 
the average bolt stress. The bolt stress is determined by extracting reaction loads from 
the ANSYS model and dividing by the bolt nominal tensile area. Stress concentration 
factors are typically applied to determine a peak stress for comparison with fatigue 
limits.2 Use of a stress concentration factor when postulating a gross section. failure is not 
typical practice. When assessing bolt failure, MPR did not apply a stress concentration 
factor. 

• Bolt Clearance - A significant component of the bolted connection loading is a result of 
the statically indeterminate problem where a beam is loaded in shear with both ends 
fixed. In this case, the shear loading causes the beam to flex, and the overall beam length 
increases. Since both ends are fixed!, this stretching induces an axial load in the beam. In 
our case, an axial load is induced as the girt is stretched when loaded in sheaT by the 
internal pressure load. The induced axial load is a significant fract ion of the total load on 
the connections. lf clamping friction in the bolting joint is insufficient, then the joint 
slips through the clearance between the bolts and the holes in the girt web and clip. 
Scoping evaluations indicate about 15% to 20% of the reaction load is relieved if the joint 
slips. N EDC 16-003 models the bolted joint in a manner that does not allow the joint to 
slip, which is non-conservative if the joint would slip. MPR notes that the initial joint 
preload and its current tightness is not known. MPR's scoping evaluations consider both 
a joint with high friet ion and high pre load and a joint with low friction and low pre load to 
determine if these effects impact the overall conclusions. 

• Flexibility of Column Flange - NEDC 16-003 assumes that the column flange is rigid 
relative to the girt. ln general, this is a reasonable assumption. However, any tlexibi lity 
in the column flange will reduce the forces and moments that are reacted through the gi11 
connection to the co lumn. We expect this effect is small, but MPR will consider this 
flexibility when assessing whether each connection will fail. 

• Weld Size - NEDC 16-003 does not include any allowance for oversized welds. In 
general, fi llet welds specified to have a leg size of 1/4-inch are made slightly larger to 

2 Sec for example Paragraph NB-3222 of the ASME Boiler and Pressure Vessel Code, Section 111, Division I. 
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ensure that the minimum requirement is satisfied. MPR will consider this when assessing 
whether the welds will fail. 

• Bolt Strength - See Section 4.1. 

• Effect of Sag Rods - See Section 4.3. 

• Friction Effect on Bolted Joint - See Section 4.4. 

3.2. Load Path Assessment 

Scoping evaluations using AN SYS are provided for each of the key components in the 
connection load path. 

3.2.1. Clip to Column Welds 

The 3/8-inch thick angle iron clip is connected to the column by a pai r of lapped I /4-inch fillet 
welds (see Figure 4-1 ). If the girt to angle iron clip bolts do not fail , then all of the load applied 
to the girt must be reacted through these welds into the column. If these welds fail , then girt 
support is lost and the girt buckles under the pressure load as demonstrated in NEDC 16-003. To 
assess whether these welds wil l fa il, MPR developed a scoping finite clement modefl of the 
welded connection using AN SYS. The model is similar lo the one developed in NEDC 16-003. 
Key aspects of the model , including differences from the EDC 16-003 model, are identified 
below: 

• Each model includes solid model representations of halfofthe girt (Type l33C), the two 
bolts connecting the girt to the clip, the angle clip, the fillet welds attaching the angle clip 
lo the turbine bui lding column nangc, and a portion of the turbine bui lding column 
flange. 

• The model includes halfofthe girt with a ymmetry condition at its midspan. The 
column flange is fixed where the flange meets the column web and has a symmetry 
condition at the upper and lower ends of the column flange portion. 

• The model is meshed with solid elements, including the entire length of the girt. This is a 
difference with NEDC 16-003, but it is immaterial. The beam representation for a 
portion of the NEDC 16-003 model also includes the appropriate beam twisting behavior. 

• Similar to NEDC 16-003, the 0.5 psig pressure I IELB load and the deadwcight of the 
blowout panels is applied as a line load assuming the blowout panel screws attach to the 
girt at the midpoint of the girt flange. 

• The load direction of the pressure is unchanging as the girt twists. This is different from 
NEDC 16-003, removes unnecessary conservatism, and more accurately represents the 
actual load behavior. 

• The bolted joint between the girt and the cl ip is assumed to be tight with no sl ip. 

• The model includes large deflection (i.e., the stiffness matrix is adjusted as tbe model 
deflects) and plasticity. Material properties are consistent with the true stress-strain curve 
developed in EDC 16-003 which is ba ed on mechanical properties documented in the 
original material certs. 
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• Unlike NEDC 16-003, the model includes a three dimensional representation of each 
ft llct weld. This permits an assessment of the predicted strain at each weld to determine 
if a weld is expected to exceed its elongation limit. MPR believes this is a more accurate 
way to assess whether the weld will fail. 

• The effect of the sag rods are neglected. These effects are assessed in Section 4.3. 

The model is shown in Figure 3-1. The predicted plastic strains at the weld between the end of 
the clip and the column are shown in Figure 3-2. As shown, the plastic strains for a portion of 
the weld are estimated to be above 20% (the minimum elongation for A36 steel). Minimum 
elongations are determined based on a uniaxial tensile test and only consider tensile strain in one 
direction. The actual weld has strain in multiple directions, so the failure strain will be less than 
the uniaxial tensile fa ilure strain. 

Tension in multiple directions can be assessed using a parameter called triaxiality factor. 
Triaxiality factor is the ratio of the hydrostatic pressure stress (i.e., the average of the three 
principal stresses) to the equivalent stress (i.e., Von Mises stress) at any location. The triaxiality 
factor is zero for the case of pure shear, one-third for uniaxial tension, and one for triaxial 
tension in all three direction. A criterion designed to safeguard against local fai lure by 
comparing plastic strains to fa ilure strains using the triaxiality factor has been incorporated into 
modern editions of Section VIII, Division 2 of the ASME Boiler and Pressure Vessel Code (see 
Paragraph 5.3.3. 1 of Reference 5).3 Figure 3-3 shows the ratio of the calculated plastic strain to 
the strain limit per the Section VITI Division 2 of the ASME B&PV Code. Values over one in 
the figure indicate locations in the weld that will fail. As shown, a significant length of the weld 
is well beyond the limit and predicted to fai I. otc that results from this figure ignore any 
residual plastic strain in the weld. Residual plastic strain is common in welds and would further 
reduce the failure strain. 

Once failure is initiated one of two things will happen: 

• A flaw will develop in the weld that is unstable and complete brittle fai lure will occur, or 

• Stresses will re-distribute and the remaining weld with less area wi II have higher stresses 
and strains and failure will continue to propagate through tearing. 

In either case, the welded connection wi ll not be able to support the HELB internal pressure 
loading. Therefore, MPR concludes that the weld will fail under the 0.5 psig pressure load. 

Because of the excessive strains compared to the allowable triaxial strain, MPR considers that 
these conclusions are still vaJid when considering any of the effects identified in Section 3.1 
either separately or concurrently. 

1 The basis for this methodology is provided in PVP2009-77122 (Reference 6). 
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Equivaltnt Plastic Strain 
Type: Equivalent Pl11tic Slr1ln 
Unrt: ln/1n 

0.31283 M•x 
0.2 
0.175 
0,15 
0.125 
0.1 
0.075 
0.05 
0.025 
OMin 

Figure 3-1. Model to Assess Clip to Column Welds 

Figure 3-2. Predicted Plastic Strain 
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Expression: EPPLEQV _RST/(0.3646"'2. n 8282"(-1.n6"'((S1 + S2 +~)/3/Sf.QV)-1/3)) 
lime: 1 
4/11/2020 9:42 AM 

7.033Max 
1 
0,875 
0,75 
0.625 
0,5 
0.375 
0.25 
0.125 
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3.2.2. Girt to Clip Bolts 

Figure 3-3. Ratio to Strain Limit 

The girt web is 0.24-inch thick and is connected to the 3/8-inch thick angle iron cl ip via two 
3/4-inch, ASTM A 307 steel bolts with appropriately sized nuts and washers. The through holes 
in the girt web and angle clip are 13/ 16-inch diameter. If the fasteners are tightened, the preload 
in the bolts will provide a clamping force between the girt web and angle clip. Friclion 
developed from the clamping force wi ll transfer some of the load through the interface rather 
tha111 through the bolts. Thus there is the potential for load sharing between the bolts and friction 
in the connection. To evaluate this condition, two scoping A SYS models were developed. The 
models are described below: 

• Each model included solid model representations of half of the girt {Type l 33C), the two 
bolts connecting the girt to the clip, the angle clip, and the fi llet welds attaching the angle 
cl ip to the turbine building column flange. 

• The bolt and nut are modeled as a single structure. The head dimensions are based on the 
width across the comers of the hex head/nut, and the shank is assumed to be the nominal 
bolt diameter. 

• The models are fixed at the leg of each fillet weld to represent the co lumn. 

• A symmetric boundary condition is provided at the midspan location of the girt. 
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• Similar to NEDC 16-003, the 0.5 psig pressure HELB load and the deadweight of the 
blowout panels is applied as a line load where the blowout panel screws attach to the girt 
at the midpoint of the girt flange. 

• The models include large deflection (i.e., the stiffness matrix is adjusted as the model 
deflects). 

• Material properties are consistent with the true stress-strain curve developed in NEDC 
16-003 which is based on mechanical properties documented in the original material certs 
of the structural members. 

• The following cases are perfonned: 

o High Friction and Preload- One case is performed with a 0.78 friction 
coef(icicnt underneath the bolts heads and between the girt web and angle cl ip. 
This is representative of an upper bound value of friction between two steel 
surfaces.4 This case is also perfonned with each bolt preloaded to approximately 
two-thirds of their minimum yield strength (~ I 0,000 lbr per bolt). This is a 
typically the maximum target pre load value for steel fasteners.5 Results for this 
load case will maximize the load carried th rough this joint via friction and 
minimize the loading through the bolts. 

o low Friction and Preload - One case is perfonned with a 0.20 friction coefficient 
underneath the bolt heads and between the girt web and angle clip. This is 
representative of a lower bound value of friction between two steel surfaces.6 

This case is also perfonned with each bolt preloaded to only 1000 lbr per bolt. 
This is representative of a snug tight fastener. Results for this load case will 
minimize the load carried through this joint via friction and maximize the loading 
through the bolts. It is noted! that if there is no significant pre load in the as
installed assemblies, then the friction carrying capacity could be less, but this case 
represents the minimum expected preload conditions. 

The model geometry is shown in Figure 3-4. Model results demonstrate that the joint slips in 
both cases. Plots of the model deflected shape and stresses for the high friction case are shown 
in Figure 3-5 and Figure 3-6, respectively. 

4 This friction coefficient is based on the maximum friction coefficient for carbon steel on carbon steel identified in 
NEOC 16-003. This upper bound value for unlubricatcd steel friction coefficient is con istcnt with MPR 's 
experience. 

s For example, this is the limiting value for reactor vessel head studs (sec ASME Boiler and Pressure Vessel Code, 
Section Ill, Division I, 2011 Edition, Section NB-3230) where the limit is two times the stud allowable stress. Per 
ASME Boiler and Pressure Vessel Code, Section II, Part D.2011 Edition, Table 2-!00(c), the allowable stress for 
Class I bolting material is equal to one-third the material yield strength. Therefore, the prcload is limited to two
thirds its yield strength. 

6 This friction coefficient is a reasonable lower bound value for unlubrieated steel friction coefficient and is 
consistent with MPR's experience. 
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The limiting bolt reaction loads from the models are provided in Table 3-1. Note that since slip 
occurs in both cases, the bolt reaction loads arc similar in each case. The bolt shear forces arc 
generated mostly by the axial load induced in the girt as ir stretches between two fixed points. 
The bolt tensile loads and moments are generated by the prying action that occurs due to the girt 
twisting action and the force balance on the clip. 

Stresses in the limiting bolt arc determined from the reaction loads based on section properties 
detem1ined from the minimum minor diameter. A ratio of shear strength to ultimate strength of 
0.6.2 is used based on recommendations and testing for typical structural bolts used in buildings 
published by the Research Council on Structural Connections (Reference 7). Ultimate strength is 
determined from the shear test results using the average of the results (excluding the test with a 
noted fixture issue). Esthnated stresses and interaction ratios are also provided in Table 3-1. 
Interaction ratios greater than one predict that failure is likely to occur. 

As shuw11, the bulls an: nul prt:llktt:ll tu fail lluc tu shear anll tcnsilc furl:t:s alum:. A nt:l:t:ssary 
prerequisi te for bolt failure is the moments resulting from the prying action due to girt twisting 
and the fo rce balance on the clip. With the moment included, the bolts well exceed the 
interaction limit by a factor of two or more. Once a single bolt fai ls, all of the load will be 
transferred to the other bolt and it will subsequently fail resulting in failure of the girt connection 
and the blowout panel. MPR 's scoping evaluation results arc consistent with the conclusions in 
N EDC 16-003. Based on the magnitude of the bending load in the bolts and the large interaction 
ratios, MPR considers that these conclusions are still valid when considering all of tbe effects 
idc111titicd in Section 3. 1 either separately or concurrently. 

Figure 3-4. Model to Assess Bolts 
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Figure 3•5. Deflection Results for High Friction Case 
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Figure 3-6. Stress Results for High Friction Case 

Table 3-1 . 

Reaction Loads 

Load Case Tensile Shear Moment 
(kips) (kips) (in-kips) 

High Friction 7.9 11 .0 3.6 and Preload 

Low Friction 
7.8 7.9 3.0 

and Preload 
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Interaction Ratio 
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4.0 Evaluation of Detailed Issues 

The following sections discuss and evaluate each of the seven issues regarding NEDC 16-003 in 
Appendix A. For each issue, the following is provided: 

• The comment which raised the issue, 

• MPR's interpretation of the comment, 

• MPR's approach for evaluating the comment, and 

• Results of our evaluation approach and conclusions. 

4.1. Issue 1- Bolt Strength 

4.1.1. Description 

NEDC 16-003 (Reference 2) uses testing results to estimate the ultimate tensile strength of the 
girt to angle iron clip bolts. Stress results derived from fin ite element models are compared to 
the ultimate tensile strength to assess whether fai lure wi ll occur. Issue # I is related to the 
estimated ultimate tensile strength of the girt-to-clip bolts. As documented in Appendix A, the 
comment is as follows: 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is 
11011-co11serl'atil•e and may not be representative of the bolts used i11 the blowout pa11el 
con.ftruction. Specifically, the calculation improperly uses an a\lerage ultimate strength 
instead of maximum tested ultimate strength. Additionally, the average tensile strength is 
derived from testi11g of warehouse stock bolts which are likely from differelll het.1t a11d lots 
than of the bolts used in blowout panel constmction. The average ultimate strength may not 
bound the ultimate strength of bolts used in construction. 

Address the following: 

• Provide a discussion and evidence of any l'alidation activities (walkdowns, 
testing, etc.) pe1fon11ed to ensure that the curre111ly installed girt bolts are of the 
same grade (ASTM Grade A307) and/or ha11e the same material properties as the 
bolts that were tested/or Calculation NEDC /6-003. 

4.1.2. Evaluation 

The bolt Ultimate Tensile Strength (UTS) used as a failure criteria in the calculation was derived 
from testing performed by LP1 contemporaneously to the writing of the calculation. Specifically, 
measured data was obtained from seven bolts from the CNS stock.room inventory. The 
following testing was perfom,ed on each bolt: 

• Rockwell B hardness testing; three tests performed on each bolt 

• Double shear testing of each using the ational Aerospace Standard NASM 1312-13 test 
method 
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Assumption 5 ofNEDC 16-003 states that the ultimate fai lure stress criteria was found to be 
approximately 75.8 ksi based on hardness testing; however, this data was not used as part of the 
fa il ure criteria. The bolt UTS used in EDC 16-003 was derived from the shear testing.7 

NEDC 16-003 used double shear failure testing per NASM 1312-13 to establish the ultimate 
fa ilure strength. The double shear fai lure load was measured and halved to find the single shear 
fa ilure load. From this the bolt shear section was used to calculate the shear strength. Ultimate 
tensile strength was then derived by assuming that shear strength was 75% of tensile strength, 
and the shear area was assumed to be equal to the thread root area ba ed on the external thread 
minimum minor diameter. 

In general, MPR agrees witl1 this methodology. It is similar to methods described in Section 4.2 
of Reference 7 to determine criteria for structural bolt failure for use in building codes. The use 
of the thread root area is conservative and agrees with typical practice. 

NEDC 16-003 also presumes that the shear fa ilure of steel is at roughly 75% of the UTS value. 
Ultimate shear strength can vary between 58% and 80% of the UTS for steels. The higher values 
are typica lly quoted to estimate forces to punch through steel sheet metal. Testing of similar 
structural steel bolting documented in Reference 7 show that a value of 62% is consistent with 
the data from several sources. Therefore, the UTS could be about 20% higher than the value 
used in NEDC 16-003. 

The hardness testing data performed as part of NEDC 16-003 may also be used to estimate the 
UTS. UTS values derived from hardness testing are about 15% higher than the bolt UTS values 
used in NEDC 16-003. Hardness testing correlations are well-established and widely used 
throughout industry. These correlations arc defined in ASTM E 140 (Reference 11). Based on 
the hardness testing results and the uncertainties described above, MPR concludes that the bolt 
UTS values used io NEDC 16-003 are likely about 15% to 20% lower than the actual UTS 
val Illes of the lot tested. Considering the data available, the UTS may be closer to 77 ksi. 

The bolts tested and used as the basis for the failure criteria may or may not have been from the 
same lot as the installed bolts in the turbine building structure. The bolts tested were stamped 
'307 A', whereas bolts seen in photographs of the building do not appear to have the marking. 
The marking requirement came into practice in 1987, so it is likely that the bolts tested are newer 
tha!ll those used in the building. Broadly, manufacturing methods have improved over time and 
the composition of materials have become more controlled over time. Older heats would likely 
have had their target material prope11ies set higher to ensure they satisfy the minimum 
specification given the presumed greater variabi lity of the earlier process. The fact bolts of this 
grade are not heat treated would likely reduce the level of variability. Earl ier bolts used in the 
building would therefore like ly be stronger than bolts taken from later stock. 

7 MPR also reviewed the yield strength elected for use in NEDC 16-003. The bolt yield strength was assumed to be 
33% higher than the minimum specified yield strength ASTM for A36 steel (A307 has no specified yield strength) 
(36.3 ksi x 1.33 = 48.28 ksi) citing NUREG/CR-213 7 (Reference 9). M PR assesses this to be conservative and 
appropriate for use in this evaluation. 
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Some literature is available of the variability of steel properties. Per Reference 14, in 2003 data 
was collected for over 3,000 tests on Grade 50 and Grade SOW plates with varying thickness 
from six different No11h American mills and showed a coefficient of variance of up 4% for 
tensile strength. Coefficient of variance is the ratio of the standard deviation to the mean. So we 
can say that 95% of samples lay within ±8% of the mean. It is possible that a similar difference 
exists between the bolts tested and those installed in the building. However, Reference 7, 
Section 4.2 showed that for A325 bolts (similar but higher grade bolt than the A307 bolts), the 
tested tensile strength was an average of 18% higher than the specified minimum, with a 
standard deviation of 4.5%. Using this information, a value of 77 ksi would be in the upper 2.5% 
for A307 bolts, which have a minimum specified ultimate strength of 60 ksi. Consequently, it is 
expected that there is not additional variance expected between the lot tested and the bolts 
installed in the bujJding. 

However, a more accurate failure limit for the installed bolting may be gained by either 
performing hardness on building bolts in place, or by removing a sample of bolts for 
tensile/shear testing. 

Overall the errors introduced by the assumptions and methods in calculation EDC 16-003 to 
establish the bolt UTS could potentially introduce approximately 20% bias into the conclusions. 
Specifically, the overal l margins beyond failure are small (if the stress concentration factor is not 
included) so any increases in bolt UTS could impact the conclu ions. The e uncertainties are 
considered when making our overall assessment of whether the bolts will fail in Section 3.2.2. 

4.2. Issue 2 - Failure Sequence and Load Sharing 

4.2 .1. Description 

Comment 

Issue 2 questions the failure sequence and associated load sharing between the connections in the 
NEDC 16-003 (Reference 2) analysis. Each girt analyzed in NEDC 16-003 is attached at either 
end to the building columns by an angle iron clip. The clip is bolted to the girt with two 3/4-inch 
bolls, and the clip is attached to the column via two 1/4-inch {illet welds. An example 
configuration is shown in Figure 4-1. When the internal building HELB pressure load is applied 
to the panels and tbe girt, both the bolted connection and the welded connection will react this 
load. The flexibility of both connections must be considered to accurately determine the load in 
both connections. It is requested that a technical justification for the loading application and 
failure sequence used in NEDC 16-003 be provided to ensure proper load sharing was 
considered. 

As documented in Appendix A, the comment is as follows: 

"Calculation NEDC 16-003 uses 11vn-co11serva1ivefailure mechanisms because it 
assumes that the inner and outer girt bolts, the near and far fillet welds, and the sag rod 
will fail in a sequential manner rather than being loaded in a shared load co11dirio11. 
Assuming a shared load condition/or these componenrs would be more realistic and 
would significantly increase the amount of pressure required to ensure the bolts and rhe 
welds would.fail. 
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Address the following: 

• Provide the technical jmr(fication as to why it is appropriate to model the loading rl 
the bolts, welds, and sag rods in a sequential manner rather than modeling 1he load 
as being simultaneously distributed across all components." 

"far weld" 
Design weld 

4.2.2. Evaluation 

Girt 

Figure 4-1 . Example of Girt Connection to Column 

"near weld" 
Design weld 
(backside) 

Connection 
Bolts 

As indicated in the comment, proper representation of the joints must be used to accurately 
predict the load on each joint and the potential for failure. Based on a review of the 
NEDC 16-003 analysis, the following relevant modeling approach was used: 

• The girt and angle clip are modeled with three dimensional (30) elements near the 
connection points in the models which predict failure of the bolts and welds. This is 
considered to be best and an appropriate representation of those components. 

• The connection between the angle iron clip and the gi11 is modeled with a frictionless 
contact during the initial loading case. Frictionless contact allows the angle iron to slide 
relative to the girt and to separate from the girt. This behavior would be expected if there 
was no significant friction or preload or once preload is overcome. 

• The bolts are represented in the models as either 3D elements or beam elements. 
Modeling the bolts includes the flexibility of the bolts. 

o Note that the cases where the bolts are modeled with 30 elements, the bolts fill 
the hole in the clip. This over estimates the stiffness of the bolts, but sti ll allows 
the load to transfer in reasonable manner. 

• The 30 bolts are bonded to the clip and bonded to the girt at the cylindrical faces so that 
the load transferred from the girt to the clip is through the bolts, with the exception that 
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some compressive loads will be carried through the frictionless contact between the girt 
and clip mentioned above. 

o Using bonded contact on the cylindrical faces is an approximation of the 
connection, and will result in a stiffer connection than one that considers the load 
to be transferred the faces under the bolt head and nut. 

• The model which uses beam clements for the bolts, uses similar connections as the 3D 
elements. 

• The welds are not explicitly included in the models. Instead a line support is included in 
the models to represent the connection between the clip and the column. This 
representation of the welds will result in a stiffer model than if a 30 representation of the 
welds were included. 

• The building column is not included in the model. Therefore, its flexibility is not 
represented. The absence of the column is not expected to be significant since the 
column flange is relatively stiff, and the load path is unaffected. 

Based on the above, the load path from the girt to the column is well represented. Therefore, the 
loads on the bolted joint and the loads on the welds calculated in EDC 16-003 are expected to 
be accurate, and the " load sharing" is expected to be accurate between the joints. Further, the 
fa ilure sequences identified in NEDC 16-003 Section 4.5 are explaining the ways in which the 
girt connections are expected to fai l by identifying the next weakest link in the load path after the 
inilial failure. These failure sequences are based on the re ult of the models discussed above 
(i.c·., the expected fai lure sequences arc not dictating the modeling approach or impacting the 
load path or load sharing in the models). 

Failure mode one is explaining that the most highly stressed weld is the outer weld. 
Consequently, the outer weld will fail at a lower pressure than the inner weld. After, the outer 
weld fails, the inner weld will be more high ly stressed because it must carry the full load at the 
clip to column connection, and will fa il shortly afterwards. A subsequent beam model is used to 
confirm that a fa ilure of the welds wi ll result in buckling, and therefore, a total loss of the girt. 

Failure mode two is explaining a simi larly sequence for the bolts, assuming that the bolts fa il 
first. NEDC I 6-003 is stating that in the shared load condition, both fa ilure modes are predicted, 
and it is therefore not necessary to demonsh·ate which occurs first. As such, the fail ure 
sequences in NEDC 16-003 Section 4.5 are considered to be appropriate. Overall, the analyses 
presented in NEDC 16-003 provide area onable representation of the load haring and the 
potential fai lure sequence for the girt connections when the turbine building panels are subjected 
to a 0.5 psig internal pressure. Thus, MPR does not agree that, "assuming a shared load 
condition fo r these co111pone11ts would be more realistic and would significantly increase the 
amount o_f"pressure required to ensure the bolts and the welds would/ail." 
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4.3. Issue 3 - Effect of Sag Rods 

4.3 .1. Description 

Issue No. 3 questions the impact that the sag rods may have on the stiffness of the blowout panel 
support structures. The sag rods are long, 5/8-inch diameter rods that connect each rnw of girts 
to the one above and below it. There are three sag rods between each row on a single girt (see 
Figure 4-2). The sag rods connect each girt along the entire wall to each other. Each sag rod has 
a single nut just below its lower girt and just above its upper girt to position the sag rods and 
support deadweight of the girt and the adjoining panels. At the top of the building, the sag rods 
on the uppermost girt are connected to a structural wide-flange beam. The claim in the 
calculation is that the sag rods do not have much flexural stiffness due to their long and slender 
nature and therefore, the twisting of the girt will not be affected by the presence of the sag rods. 
Additional evidence is requested to prove that Assumption 3 in Section 2.2 of NEDC 16-003, 
which states the effect of the sag rods is insignificant, is val id. 

As documented in Appendix A, the comment is as follows: 

"Calculation NEDC 16-003 does not appropriately account for resistance from sag rods 
installed between channel girts. These sag rods would restrain girt channel twisting and 
should be factored into the analysis. 

Address the.following: 

Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods 
supporting the channel girts are flexible in bending because of the relatively large 
span (between girts) and small cross section, resulting inflexibility and low bending 
resistance. There.fore, the sag rods do 1101 pr<Jl'ide significant resiswnce to twisting of 
the girt channel. The relative stiffness of the blowout panels is likewise small 
compared to the stiffness of the girt channel and will not significantly affect the 
twisting of the girt channel." 

Provide the technical ir!formation (dimensions, material properties, etc.) of the sag rods 
used to justify Calculation NEDC 16-003, Section 2.2, Assumption 3." 
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Columns 
Sag Rods 

Figure 4-2. South Wall Section Showing Sag Rods 

4.3.2. Evaluation 

Discussion and Approach 

The internal pressure HELB load impa11s a shear load on the girt. Because the shear load is 
eccentric to the girt section's shear center, a torque is induced about the girl's length causing it to 
twist. Twisting of the gi,1 increases loading on the girt connections and promotes fa il ure of the 
structw-e. The ability of the sag rod to resist girt twisting is controlled by the sag rod stiffness, 
the girt stiffness, and the connection between the girts and the sag rods. If the sag rods can react 
some of the pressure load applied to the girts by the blowout panels, the twisting of the girt will 
be reduced, and therefore, the loads on the girt connections (bolting and welds) will be reduced. 
To understand the impact that the sag rods may have on the loads at the critical bolting and welds 
the following approach is used: 

• The connection between the girt and sag rods is evaluated 

• A scoping fin ite element model of a single girt, similar to NEDC 16-003, is developed 

• A model with several girts is included with: 

o sag rods connecting each girt at the appropriate locations 

o the constraints between the sag rods and girts consistent with the abil ity of the 
connection type 

o the upper set of sag rods connected to the structural beam at the top of the wall 

• Each model is used in a static structural analysis where the same: 

o loading conditions are applied to each girt, including deadweight (girts, panels, 
and ag rods) and the equivalent force of 0.5 psi pressure load 

o material properties are used, considc,ing plasticity, 

o model stiffness is adjusted with deflected shape (i.e., large deflection effects are 
included), and 
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o the same end boundary conditions and model connections are applied: 

• Fixed supports at each weld 

• Symmetry condition at the midspan of the girt 

• Frictionless contact between the girt and angle iron piece 

• Bonded contact between the bolts and the adjoining parts 

• Base line loads at the critical welds and bolting arc extracted from the single girt model, 
and assessment loads at the critical bolting and welds are extracted from the model with 
multiple gi rts. 

• The difference in loads between the models is used to assess the impact. 

Results 

The geometry for the single girt model is shown in Figure 4-3 and the geometry for 1he multiple 
girt model is shown in Figure 4-4. 

Per Reference 4, the sag rod are connected to the girt by a single nut below the girt. 
Consequently, the sag rods can only react loads in tension and the joint wi ll not react any 
moment loads. The multiple girt model considered this and only axial tension loads were 
credited. 

The deflection of a single girt without the effect of sag rods is as shown in Figure 4-5. 
Figure 4-5 shows that as the girt twists, it also sags. lf the sag rods were only between girts (i.e., 
they did not connect to a relatively stiff structure at the top of the building) then each of the girts 
would sag in a similar fashion and the sag rods would likely have no significant effect. 
However, the sag rods are attached at the top of the bui lding to a relatively stiff support beam. 
Consequently, the sag rods provide a resistance to stretching in the vertical direction and some of 
the twisting of the girt is restricted. A comparison of Figure 4-5 to Figure 4-6, which shows the 
dcncction of a girt within the multi-girt model, illustrates this effect. 

The result is that the sag rods resist some of the applied loads and the loads in the welds and 
bolting are reduced by the presence of the sag rods. The load in each weld is reduced on the 
order of I 0%, and the bolting loads are reduced on the order of 30%. This result is consistent 
over the height of the wall (i.e., the top girt and bottom girl sec a similar impact). Based on these 
results, the effect of the sag rods are not insignificant. However, it is expected that the 
magnitude of this effect would change with a more rigorous modeling of the bolted connection, 
as in Section 3.2.2. In any case, this effect must be considered with other effects to determine if 
the structures will fai l prior to the turbine building exceeding 0.5 p ig. 

Note that these results are not expected to vary significantly for girts with diffcreot vertical 
spacing since the rods connections do not carry moments. 
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Symmetry 
Plane 

Figure 4-3. Single Girt Geometry for Sag Rod Evaluation 
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Figure 4-4. Multiple Girt Geometry for Sag Rod Evaluation 
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Figure 4-5. Single Girt Displaced Shape for Sag Rod Evaluation 
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Figure 4-6. Multiple Girt D,isplaced Shape for Sag Rod Evaluation 
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4.4. Issue 4 - Friction Effect on Bolted Joint 

4.4.1. Description 

Issue 4 questions how the joint girt is evaluated in NEDC 16-003 (Reference 2) analysis. 
Specifically, the issue addresses how friction between the girt to clip fasteners is included and 
questions which design code the NEDC 16-003 is u ing for this joint. 

As documented in Appendix A, the comment is as follows: 

Calculation NEDC 16-003 does not use the correct method/or joint design in 
accordance with A/SC standards. The calculation uses a method that accounts/or joint 
friction for as-built girt joint that is not conservative and does not meet A/SC 
requirements. 

In addition, address the following: 

• Provide the relevant construction standard used to assen1ble the turbine building 
column to girt joint Please specify the type of bolted joint design of the as-built 
girt joint (i.e. shear/bearing, slip-critical, or direct tension). 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, 
"Friction between steel swfaces is credited to tram.fer load between Jhe angle 
and channel and between the angle and column flanges following weld failure. A 
range of friction/or carbon steels is provided in various text (see f 16} as an 
example). A dry mild steel on mild steel 1•aL11e of 0. 78 is listed under static 
conditions, 111ith a sliding value around 0.42. A value o/0.35 has been commonly 
used as a lower bound friction value/or most steel on steel surface conditions. 
Since selecting a low value is considered consen•ative, a value of 0.25 is utilized 
herein. " 

4.4.2. Evaluation 

Constmction codes are concerned with ensuring that structures resist design loadings and have 
the requisite margin to ensure failure does not occur under the design loading conditions. Failure 
is desired in the case of the turbine building blowout panels underlying structural supports, so 
design codes arc not specifically applicable. An assessment of the physics of the problem, rather 
than code compliance is required to determine the suitability of the design in its function as a 
pressure relief. NEDC 16-003 does not address preload or the friction that could develop 
between the girt and the clip if the bolted connection were preloaded. Crediting friction results 
in load sharing between the bolts and friction in the joints. Load sharing reduces the bolt loads 
and is non-conservati ve to neglect when evaluating failure. Section 3.2.2 provides scoping 
analyses that assess whether the joint wi ll slip or not, and determines the resulting bolt loads. 
Two cases arc performed - one case with high friction and preload and the other case with low 
friction and preload. The scoping analysis results show that the joint will slip under the 0.5 psig 
loading even when a large friction factor and large preload are considered. These analyses also 
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confirm that the forces and moments applied to the limiting bolt are beyond its fai lure capacity 
based on actual material properties. See Section 3.2.2 for additional discussion. 

4.5. Issue 5 - Required of Blowout Area 

4.5.1. Description 

Issue 5 questions whether or not the area of the blowout panels predicted to fail below 0.5 psig is 
sufficient to maintain the turbine building pressure below 0.5 psig. The design basis requirement 
fo r the blowout panels is that they blowout at 0.5 psig. Consistently, the design basis analyses 
consider the blowout panels to fai l when the general room pressure reaches 0.5 psig. 
Additionally, the design basis analyses assume that a certain area of the blowout panels wi ll fa il. 
This area is not stated in Reference 17, which calculates the turbine building response to a HELB 
event. Consequently, lhere is no comparison for lhe area predicted to fail at 0.5 psig in NEDC 
16-003, and NEDC 16-003 docs not make a conclusion on whether or not the predicted blowout 
area is acceptable. It is requested that an evaluation of the required area versus the predicted 
fa ilure area be performed. 

As documented in Appendix A, the comment is as follows: 

Calculation NEDC 16-003 does nor demonsrrare rhar The 5362 square foor blowout area 
is adequate to preve11t pressure retention beyond 0.5 psig in the Turbine building 
following a High Energy line Break (HELB) event. A prel'ious analysis pe,formed by a 
contractor using GOTHIC modeling found that a blowout area of 30,000 square foot still 
resulted in pressure retention. 

In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi, it 
is predicted.failure of the panel support system at this pressure will result in a loss 
(blowout) of total panel area of 5,362 ft2. " Provide the engineering analysis or 
calculation that demonstrates that a total panel area of 5,362Jt2 is enough to 
maintain peak pressure in the turbine building below 0.5 psig. 

4.5.2. Evaluation 

Discussion and Approach 

During a HELB event, the turbine building will pressurize locally around the break and the 
general pressure in the building will rise. When the general pressure in the building reaches 
0.5 psig, the blowout panels must fai l, per the requirement. To maintain the pressure at or below 
0.5 psig, the area that blows out must be capable of passing the same flow at a 0.5 psi pressure 
differential as the flow entering the building from the HELB. Therefore, the following approach 
is used to assess adequacy of the predicted blowout area: 

• The mass and energy flows for the HELB event of concern are identified. 

• The volumetric flow of steam entering the bui lding from the break as it expands to 0.5 
psig is determined. 
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• The area required to pass the same volumetric flow rate at 0.5 psid is calculated using 
band methods considering the following: 

o The maximum density of steam or air is considered, which increases the 
resistance and the required flow area 

o The opening created by the blowout panels is considered to be a sharp edged 
orifice, which increases the resistance and the required flow area 

o The maximum flow rate from the corresponding transient in Reference 17 is used. 

• The analysis considers the 30" line break in the turbine building operating 
floor. 

Results 

The calculation presented in Appendix B determines that an area equal to approximately 
2,300 ft2 is required to maintain a pressure of 0.5 psig for the 30" line break event analyzed in 
Reference 17 for the peak flow rate. This area is approximately half of the area predicted to 
blow out by NEDC 16-003. Therefore, it is expected that the blowout area i ufficient to 
maintain the pressure al 0.5 p ig or below. See Appendix B for add itional calculation details. 

Note that the comment also states that previous GOTHIC model ing found that a blowout area of 
30,000 square fool still resulted in pressure retention. MPR does not have access lo this model, 
so cannot make any credible claim to its accuracy. However, MPR notes that GOTH IC util izes a 
one dimensional node-connector modeling approach. Using GOTHIC results from a model 
intended to evaluate one phenomena lo provide a basis for something else that the model was not 
setup to evaluate may lead to overly conservative conclusions. 

4.6. Issue 6 - Effect of Columns on Blowout Area 

4.6.1. Description 

Issue 6 questions whether or not the 5362 fl2 of blowout panel area that is predicted to fail in 
NEDC 16-003 took into account area that would be blocked by the girt support columns. The 
girts are supported at each end by an angle iron clip welded to the building columns. The 
blowout panels are attached to the girts and are continuous behind the support columns (i.e., they 
do not stop at the columns). Therefore, the flow area created by the blowout panels may be 
partially blocked by the support columns, and the actual flow area available may be less than 
predicted by NEDC I 6-003, if this was not taken into account. It is requested that the area 
calculation be reviewed. 

As documented in Appendix A, the comment is a follow : 

"The assumed turbine building siding blowoul area in NEDC 16-003 (5362 square foot) is 
based on column celllerli11e which would be 11on-co11servatil'e because colu11m j 7a11ges 111011/d 

protrude beyond column centerline and reduce the actual blowow area. This would increase 
the pressure retention in the turbine building potelllially beyond 0.5 psig. 

In addition, address the following: 
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• Provide engineering drawings that show the actual dimensions of the blowout area 
credited i11 NEDC 16-003." 

4.6.2. Evaluation 

Discussion and Approach 

NEDC 16-003 analyzes three girt configurations that are considered to be the weakest. These are 
girt types 133A, 1338, and l 33C. Spans supported by other girt types are not expected to fail 
because they have more robust connections. The calculation then determines whether or not the 
girls identified to be weakest will fail due to the 0.5 psig pressure load and at what ve1tical 
spacing failure occurs (affects magnitude of pressure load over length). NEDC 16-003 then 
determines which sections of the girts would blow out based on these results. To address this 
issue, tJ1e fo llowing approach is used: 

• The calculation of blowout area in NEDC 16-003 is reviewed. 

• The sections stated to fai l are compared to the design drawings in Reference 4. 

• An adjusted available area is calculated, as appropriate. 

Results 

The areas predicted to fail in NEDC-16-003 are shown in Figure 4-7 and Figure 4-8 for the 
No:rth and South Walls, respectively. These region are stated to fail because they meet the 
criteria of having average pan above and below each girt of 6'-7" (79 inches) or greater. For this 
discussion, the areas are divided in Regions A, B, and C, as shown in Figure 4-7 and Figure 4-8. 
Based on the calculations presented in NEDC 16-003 Section 4.7 and Reference 4 the fo llowing 
is observed: 

• Region A - Region A is calculated considering the width of Column C, but does not 
account for the width of Column Din the blowout area. 

o Note that the area for upper portion of Region A where girt types 133A arc used is 
conservatively calculated. 

• Regions 8 and C - Regions 8 and Care not calculated considering the width of Columns 
D, E, or F. 

The calculation below estimates that the total area blocked by the column over the height 
considered in NEDC 16-003 is 139 ft2 (or 2.6% of the total blowout area). Therefore, the 
remaining area avai lable for t1ow from the total blowout panel area is 5223 ft2• This area 
remains significantly greater than the 2,300 ft2 t1ow area required to maintain the turbine 
building operating room pressure below 0.5 psig (see Section 4.5.2). Therefore, the width of the 
columns does not significantly impact the avai lable flow area, and MPR concludes that this issue 
is not a technical concern. 
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\\'DEF:- 2-4 mm• ~in• 0."IJ·ft 
16 

HR..\ :- 99Jft - 932ft - 615tn • 61 4~9 ft 

HRB :- HR...\.• 61.J79-ft 

HRc :- 7ft 2 + 6ft + !Om• 20.833,ft 

Width of Columns D E and F, 1 B WF 70 and 
85 beam References 12 and 4 

Height of Region A 

Height of Region B 

Height of Region C 

Each column at the boundary of a region only blocks an area equal to half the width of the 
column times the region height The columns in the midspan of a region block an area equal to 
the total column width times the region height The effective number of columns for each region 
are. 

Number of Columns in Region A 

~colB :- 2 I'1umber of Columns in Region B 

~colC :- 2 Number of Columns in Region C 

The total area blocked by the columns within the p(ed1cted blowout area is 

~ 

·¾lock :• "'oEF·(KcoU. HR..\+ !\com·HRB - ~co!C HRd • 139.H\-

The resulting flow area available from the p(edicted blowout area 1s 
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~ 

Figure 4-8. South Wall Predicted Blowout Area 

4. 7. Issue 7 - Load Application and Effect of Full Wall 

4.7.1. Description 

' .. 
' , .. 

' , . 
l, 
·' J 

' 

-

Issue 7 questions whether the load applied in the NEDC 16-003 ana lysis appropriately considers 
the effects of adjacent girts (above, below, and to either side) on the specific girt being analyzed. 
The turbine building wall is composed of several columns, girts, and blowout panels. The 
blowout panels create a continuous wall that spans the wall's width and height. The· blowout 
panels are secured to each other at their edges and to the girts where blowout panels join along 
horizontal lines. Because of tJ1is construction, the internal building pressure will apply to all 
blowout panels concurrently, and all girts must support tbc total load from all blowout panels. It 
is r,equcst.ed to confinn the analysis appropriately applied loads considering this simultaneously 
loading of the fu ll wall. 
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As documented in Appendix A, the comment is as follows: 

"Calculation N£DC 16-003 includes non-conservative assumptions involving how rheforces 
against the turbine building siding are distributed during a high energy line break. 
Specifically, the distributed force only assumes a single girt channel whereas the actual 
construction of the turbine building bloll'Olll panel includes multiple girt channels. 
Consequemly, the resultant force may 1101 be enough to ensure bolt and weld failures at 
pressures less than 0.5 psig. 

In addition, address the following: 

Clarijj, whether the res11lta111 force is distribwed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine building 
blowout panel. 
Provide a copy of the most current revision ofCalculmion NEDC 16-003. '' 

4.7.2. Evaluation 

Discussion and Approach 

Since the pressure load is applied to the ent ire wall simultaneously, all girts must share the total 
load. The simplest estimation of the load each girt would be lo divide the total load by the 
number of girts. However, lhe spacing between girts varies at different locations. Consequently, 
some girts wi ll have more load than others. Gi11s with larger spacing wi ll have greater loads than 
girts with smaller spacing. It is expected that the load between two adjacent girts will be split 
evenly between those girts. Therefore, for a single girt the load is expected to be equal to 0.5 psi 
mul tiplied by the tributary area (i.e., the average of the area between the girt and the one above 
and between the girt and the one below it). This is the approach used in NEDC 16-003 to 
calculate the loads on an individual girt. To evaluate this theory, the following approach is used: 

• A simplified finite element model of a wall made up of blowout panels is developed 

• Elastic material properties are used for this general load distribution estimate 

• The wa ll is considered to be fixed by the girts along their length 

• A 0.5 psi load is applied to the wall 

• Loads are extracted at select locations 

• The extracted loads are compared to loads determined by a hand calculation using tbe 
calculation method discussed above. 

Results 

The model developed for this evaluation is shown in Figure 4-9, along with the boundary 
conditions and applied load. The vertical spacing of girts is varied in select rows to ensure 
generally applicability. The locations (A through E) assessed are shown in Figure 4- 10. The 
vertical spacing above and below each girt is listed in Table 4-1 . Figure 4-1 1 shows the 
displaced shape of the wall, which is consistent of the displaced shape of the turbine bui lding 
wall prior to blowout of the panels. The only difference expected is that the girts wi II bow out 
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and there will also be some bowing of the columns. However, these effects wi ll not significantly 
impact the load distribution prior to blowout of the panels. Table 4-2 presents a comparison of 
the hand calculated loads and the loads from the finite clement model. The results show the 
difference in loads is 0.1 % or less. Therefore, the hand calculation method used in 
NEDC 16-003 is acceptable for calculating load on a single girt, and MPR concludes that this 
issue is not credible. 

Table 4-1. Location Information for Wall Load Distribution Evaluation 

Location Spacing Above Spacing Below Horizontal Lengthl1) 

(ft) (ft) Position (ft} 

A 6.25 7 Wall Edge 24 

B 6.25 7 Mid Wall 24 

C 5.75 5.75 Wall Edge 24 

D 5.75 5.75 Mid Wall 24 

E 5 6.25 Wall Edge 24 

F 5 6.25 Mid Wall 24 

Note: 
1. Length is distance between vertical column centers. 

Table 4-2. Location Information for Wall Load Distribution Evaluation 

Average Area!1l Calculated<2) 
FEA Load Location Load (ft2) 

(lbf) (lbf) 

A 159 11448 11448 

B 159 11448 11462 

C 138 9936 9941 .9 

D 138 9936 9930.4 

E 135 9720 9720.8 

F 135 9720 9719.5 

Note: 

1. Calculated as average of areas above and below girt using data in 
Table 4-1. 

2. Calculated as area multiplied by 0.5 psi (i.e., 72 psf) 
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Figure 4-9. Model for Wall Load Distribution Evaluation 

• 
• • • 

Figure 4-10. Locations Considered for Wall Load Distribution Evaluation 

031 5-0084-RPT-00 1, Revision 0 

RIV-2019-A-0065 

Page 41 of 53 

Enclosure 3 



Figure 4-11. Displaced Shape for Wall Load Distribution Eval 
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A 
Issues Identified 

C S personnel provided MPR a list of the issu s identifi d r lated to ED 16-003 in an 
el ctronic mail (R fi r nc 3). Th I ctronic mail i attached. 
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Swanner, Craig 
From: Barker, Troy S. <tsbarke@nppd.com> 
Sent: Thursday, February 20, 2020 12:32 PM 
To: Bergquist, David; Swanner, Craig 
Subject: RE: Calculation to review 
Attachments: Issues list.pdf 
David/Craig, 
Attached are the list of issues that we have been provided anonymously. Please use these to develop 
the proposal for the review. As we talked yesterday, I would like the "Focused Review" of the response 
to the issues. 
Thanks, 
Troy 

From: Bergqu ist, David <dbergquist@mpr.com> 
Sent: Monday, February 17, 2020 5:11 PM 
To: Barker, Troy S.<tsbarke@nppd.com>; Swanner, Craig <cswanner@mpr.com> 
Subject: RE: Calculation to review 
This email is from dbergquist@mpr.com. Do you know them and are you expecting this? - Look again! 
Use the "Report Phishing" button if you think this is a phishing email. 
Phishing is the #1 threat to NPPD. You are our best defense II 
Stay Vigilant! 
Troy: 
We have had some time to review the calculation. Our initial take is that the calculation seems 
reasonable, but there are a number of items we think would be worth looking into in more detail 
including: (1) the assumption that static load application bounds dynamic load application conditions, 
(2) the failure criterion selected, (3) the appropriateness of the model boundary conditions, {4) 
configurations selected to model, etc. 
We would like to have a quick discussion with you regarding two main options for moving forward. The 
options include: 

• Full Independent Review- MPR would perform a complete independent calculation review, we 
would fully recreate the existing model to determine the impact of changes in assumptions on 
the conclusions. 

• Focused Review - The more efficient option would be for you to provide us the technical 
concerns raised regarding the calculation, and we focused our review on the merit of those 
concerns. In this case, MPR would still perform a high level review of the whole calculation, but 
we would focus any analytical effort on the specific concerns. 

In either case, we would document our efforts in either a memo or short report including our review 
findings and conclusions. 
Please let me know your thoughts on these two options and when you are available to discuss further. 
Best Regards, 
David and Craig 

From: Bergquist, David 
Sent: Friday, February 14, 2020 5:25 PM 
To: 'Barker, Troy S.' <tsbarke@nppd.com>; Swanner, Craig <cswanner@mpr.com> 
Subject: RE: Calculation to review 
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Thank you Troy. We've been reviewing and discussing today, and we expect to send you some 

preliminary options for what we could do on Monday. 
Have a good weekend. 

David 

From: Barker, Troy S. [mailto:t sbarke@nppd.com] 
Sent: Thursday, February 13, 2020 6:05 PM 
To: Bergquist, David <dbergquist@mpr.com>; Swanner, Craig <cswanner@mpr.com> 

Subject: Calculation to review 
David/Craig, 

Per our telecon today, I have attached the calculation that is the subject of the allegation for your use to 
prepare the request for proposal and subsequent review. We can talk in more detail next week. 

Regards, 

Troy Barker 
Engineering Programs & Components Manager 
NPPD-Cooper Nuclear Station 

402-825-5027 

Contents of lssucs List.PDF: 

Issue # I 

The girt bolt ultimate strength and shear strength assumed in Calculation EDC 16-003 is non
conservative and may not be representative of tJ1c bolts used in the blowout panel construction. 
Spcci fically, the calculation improperly uses an average ultimate strength instead of maximum tested 
ultimate strength. Additionally, the average tensile strength is derived from testing of warehouse 
stock bolls which are likely from different heat and lots than of the bolts used in blowout panel 
construction. The average ultimate strength may not bound the ultimate crength of bolts used in 
construction. 

Address the following: 

• Provide a discussion and evidence of any validation activities (walkdowns. testing, etc.) 
performed to ensure that the currently installed girt bolts arc of the same grade (ASTM Grade 
A307) and/or have the same material tproperties a the bolts that were te led for Calculat ion 
NEDC 16-003. 

Issue #2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that the 
inner and outer girt bolls, the near and far fillet welds, and the sag rod will fail in a sequential manner 
rather than being loaded in a shared load condition. Assuming a shared load condition for these 
components would be more realistic and would significantly increase the amount of pressure required 
to ensure the bolts and the welds would fail. 
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Address the following: 

• Provide the technical justification as to why it is appropriate to model the loading of the 
bolts, welds, and sag rods in a sequential manner rather lhan modeling the load as being 
simu ltaneously distributed across all components. 

Issue #3 

Calculation NEDC 16-003 docs not appropriately account for resistance from sag rods i11Stallcd 
between channel girts. These sag rods would restrain girt channel twisting and should be factored 
into the analysis. 

Address lhc following: 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods supporting 
the channel girts are flexible in bending because of the relatively large span (between gi,1s) 
and small cross section, resulting in flexibili ty and low bending resistance. Therefore, the sag 
rods do not provide significant resistance to twisting of the girt channel. The relative stiffness 
of .the blowout panels is likewise small compared to the stiffness of the girt channel and will 
not significantly affect the twisting of the girt channel." 

Provide the technical information (dimensions, material properties, etc.) of the sag rods used to 
justify Calculation NEDC 16-003, Section 2.2, Assumption 3. 

Issue #4 

Calculation N EDC 16-003 does not use the correct method for joint design in accordance with A I SC 
standards. The calculation uses a method that accounts for joint friction for as-built gi11 joint that is 
not conservative and docs not meet AISC requirements. 

In addition, address the following: 

• Provide lhe relevant construction standard used to assemble the turbine building column to 
girt joint Please specify the type of bolled joint design of the as-buih girt joint (i.e. 
shear/bearing, slip-critical , or direct tension). 

• Provide lhe torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and between 
the angle and column flanges following weld failure. A range of friction for carbon steels is 
provided in various text (sec [16) as an example). A dry mild steel on mild steel value of0.78 
is listed under talic conditions, with a sliding value around 0.42. A value of0.35 has been 
commonly used as a lower bound friction value for most steel on steel surface conditions. 
Since selecting a low value is considered conservative, a value of0.25 is utilized herein." 
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Issue #5 

Calculation NEDC 16-003 docs not demonstrate that the 5362 square foot blowout area is adequate 
to prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (H ELB) event. A previous analy is perfonned by a contractor u ing GOTHIC modeling found 
that a blowout area of 30,000 square foot still resulted in pressure retention. 

In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a TIELB pressure of 0.45 psi, it is 
predicted fai lure of the panel support system at this pressure will result in a loss (blowout) of 
total panel area of 5,362 fl2." Provide the engineering analysis or calculation that 
demonstrates that a total panel area of 5,362 fu is enough to maintain peak pressure In the 
turbine building below 0.5 psig. 

Issue #6 

The assumed turbine building siding blowout area in EDC 16-003 (5362 square foot) is based on 
column centerline which would be non-conservative because column flanges would protrude beyond 
column centerline and reduce the actual blowout area. Thi would increase the pressure retention in 
the turbine building potentially beyond 0.5 p ig. 

In addition, address the following: 

• Prov ide engineering drawings that show the actual dimensions of the blowout area credited in 
NEDC 16-003. 

Issue #7 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces against 
the turbine building siding arc distributed during a high energy line break. Specifically, the 
distributed force only assume a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not be 
enough to ensw·e bolt and weld fa ilures at pressures less than 0.5 psig. 

In addition, address the following: 

• Clarify whether the resultant force is distributed across only a single girt chairnel connection 
or across multiple girt channel connections supporting each n1rbine building blowout panel. 

• Provide a copy of the most current revision of Calculation EDC 16-003. 
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B 
Calculation of Required Blow Out Flow Area 

This appendix estimates the blow out now area required to maintain the turbine building 
operating room pressure at or below 0.5 psig, consistent with the conditions discussed in 
Section 4.5.2 

B. 1 Transient Conditions 

B.1.1 State Information 

There are two maJor flow cond1t1ons 1dent1fied for the 30" hne break event which occur at two 
different time periods in the transient This calculation considers both sets of conditions 

mass flow rate enthalpy qw.bty 

lb BTU 
Qt ., I m1 :a 9470- ht:- 1189j-

s lb 
Ref 6 pp 14 and 15 

lb en; 
m2 := 31360- h1 :- j94- Q2 :- 0.01 

s - lb 
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There are two maior flow cond111ons identified for the 30- hne break event which occur at two 
different time penods in the transient This calculation considers both sets of conditions 

mass flow rate enthalpy quality 

m1 -- 9470~ 
BTU 

QI ._ I ht-= 11&9.5 -
s lb 

Ref 17 pp 14 and 15 
lb BTU 

Q2 -- o.o· m2 ._ 31560- h2 :- 594-
s lb 

The pressure temperature and entropy associated wrth each cond1t1on Is determined as follows 

P ) BTU H5t(P.Q)-. StmPQ - .Q.O -
psi lb 

enthalpy as a function of 
pressure and quahty 

finding pressure to use remaining winsteam functions 

pguess :• 500ps1 

Gwen 

PI :- rmd(pguess) • 1.o~s K 10
3 

psi 

r1 :- StmPJ ~ .o)cr • m.s27.cf 

s, .• StmPQs(~ ,Q1 o) - US! 
psi 

Ginn 

Hst(pgum .Q2) = h2 

P2 :-= Find(pgutss ) • 1.043 x 10
3 

psi 

T2 :- StmPj Pi .o)cr . 549.~6-I ~r 1
\ pst 

s2 ·• StmPQi p
2 
.. Q, .O) • 0.79.1 

' pst -
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Temperature for condrt1on 1 

entropy for condition 1 

Steam pressure for condrt1on 2 

Temperature for condrt1on 2 

entropy for condition 2 
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B.2 Volumetric Flow Rate 

Pf :• 0.5psi + latm 

B.3 Orifice Loss Coefficient 

Turbine building max pressure 

specific volume of steam after 
1senlropic expansion to room 
conditions at O 5psig for condition 1 

specific volume of steam after 
1sentropic expansion to room 
cornd1hons at 0.5ps1g for condition 2 

Volumetnc flow rate into building for 
co111dihon 1 

Volumelnc now rate into building for 
cond1t1on 2 

The opening created by the blowout panels 1s treated as a sharp edge onfice Reference 18 
Page A-21 provides guidance for calculating the loss coefficient for an orifice 

• 0.0001 Ratio of downstream to upstream areas 
conseM11Nely taken to be very small 

Flow Coefficent C. 1s taken to be O 6 which 1s 
approximately the min value conservative 

Flow Coefficient Cd as a function of~ 

Loss coefficient based on smaller now area as a 
function of ~ 

Loss coefficient for orrfice 

Three different fluids may be moving through! the hole created by the blowout 
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B.4 Required Flow Area 

Three different fluids may be moving through! the hole created by the blowout 

Density of air at 68 °F 
Ref 18, p A-9 

Density of steam in condrtton 1 density of steam in cond1llon 2 

lb kg 
p . - o.on2- .. uos-

.ur 3 3 
ft m 

I kg 
P1 :• - • 0.SJ2-

,., m3 

I kg 
P2 .._ - • 1.848-

'2 m3 

Note that a lower air temperature would increase the air density but lower temperatures are not 
expected nor would they change the results of this calculation 

The maximum density will be conservatively used for calculating the required flow area 

kg 
PO.ow ·• maxf Pair· P1 ,P2l • 1.848-

3 
m 

The maximum volumetric flow rate 1s 

The specified maximum pressure differential is 

dP ·• O.Spsi 

The required flow area to pass the maximum flow is 

Required flow area 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Scott et al, 

Groom Jeremv 
Moms. Scott: Monninger John: Yeoet Anton 
*nSeRsitl'.'e Alle9ati01 , Info • Cooper Allegation Oosure Letter • • 

Thursday, September 17, 2020 2:23:00 PM 
19065 Letter · Closure to Alleoef Redacted.od{ 

Today ACES issued the closure letter for the Cooper Turbine building siding issue. We 
have confirmed that the Cl received the letter. 

I attached a redacted copy for your reference (it is long because of the two included 
calculational attachments). There was a ton of work that went into developing the closure 
for this case, I think we had 5 PhD level engineers within the Agency look at this . We also 
briefed our closure path to the ARB that include 4 Division Directors in attendance. This is 
in addition to the licensee work that included two independent engineering contractors. 

I will also get on your calendar next week to brief you on our conclusions and also update 
you on when to expect the final OIG closure document. 

V/R 

Jeremy 

Jeremy R. Groom 

Team Leader, Al legations and Enforcement 

U.S. N RC, Region IV 

Office: 817-200·1182 

Cell : !(b)(7)(C) I 
Jeremv,eroom@nrqov 

"Together we work to foster a culture of high 

trust that maximizes professional growth 

and inspires leader hip at all level . 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION IV 
1600 EAST LAMAR BOULEVARD 

ARLINGTON, TEXAS 76011 - 4511 

September 17, 2020 

REDACTED 

Note that the "REDACTED" 
content appears in the original 
record maintained in the 
allegation file. 

SUBJECT: RESPONSE TO THE CONCERNS YOU RAISED TO THE NRC REGARDING THE 
COOPER NUCLEAR STATION 

RE: ALLEGATION RIV-2019-A-0065 

Dear REDACTED: 

The U.S. Nuclear Regulatory Commission (NRC) has completed its follow up in response to the 
concerns you brought to our attention on November 27, 2019, regarding the Cooper Nuclear 
Station . Your concerns were related to the structural evaluation of the Turbine Building blowout 
panels. Enclosure 1 to this letter restates your concerns and describes the NRC's review and 
conclusions with regard to each concern. 

In addition to our response to your concerns, we have attached: (1) a report responding to your 
concerns developed by the engineering contractor (LPI ) involved with the original calculation ; 
and (2) a separate report from a different contractor (MPR) that evaluated your concerns 
independently from LPI. The NRC staff used this information, in part, to perform our 
independent review of your concerns. 

You should note that final NRC documents may be made available to the public under the 
Freedom of Information Act subject to redaction of information pursuant to the Freedom of 
Information Act. Requests under the Freedom of Information Act should be made in 
accordance with 10 CFR 9.23, Requests for Records. Information is accessible from the NRC's 
website at http://www.nrc.gov/reading-rm/foia/foia-reguest.html#how. 



2 RIV-2019-A-0065 

Should you have any additional questions, or if the NRC can be of further assistance, please 
contact Mr. Jesse M. Rollins, Senior Allegation Coordinator, at the Region IV toll-free 
number 1-800-952-9677, Option 2, Monday- Friday between 8 a.m. and 4:30 p.m. Central time. 
Information in writing may be provided to the address listed in the letterhead. 

Sincerely, 

Jeremy R. Groom, Team Leader 
Allegation Coordination and Enforcement Staff 

Enclosures: 
1. NRC Response to Concerns Enclosures on pgs. 
2. LPI Report Ref. A16254-LR-002 , Rev O 531-604 
3. MPR Report 0315-0084-RPT-001, Rev 0 



From: 
To: 
Cc: 

Subject: 
Date: 
Attachments: 

Vince, 

Reinert PYstJo 
Gaddy. Vincent 
Braisted Jonathan: Smith, P,r1s 
RE: RA Response I RIV-2019-A-0065 ... SENSITIVE •,bliCATION MAll:IUAI ,..* 
Monday, June 1, 2020 9:07:22 AM 

Allegation Revlew Notes s-zs-2020.dooc 
1maae002.ona 

Please take a look at the attached document with our initial review of the allegation. 

This is not a final product, but we wanted to document our initial review and also note the specific 
aspects where we'd like a focused second opinion from headquarters staff. My aim Is that this 
document will provide an update to you as well as ACES, and will frame the request for specific 
support we believe would be useful from headquarters staff. 

Thanks to Jon and Chris for all their good Input. I am available to discuss as needed. 

Dustin Reinert 
Reactor Inspector 
U.S NRC Region IV 
817-200-1534 office 

!(b)(7)(C) ~ell 

Fr,om: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 
Sent: Wednesday, May 13, 2020 9:26 AM 

To: R4DRS-EB1 <R4DRS-EB11@nrc.gov> 
Subject: FW: RFI Response I RIV-2019-A-0065 ***SENSITIVE ALLEGATION MATERIAL*** 

EB1 . 

Here it is! 

Dustin will have the lead for reviewing. Jon and Gerond will also review. 

Vince 

Fr,om: Rollins, Jesse <Jesse,Rollios@nrc.gov> 
Sent: Tuesday, May 12, 2020 3:03 PM 

To: Gaddy, Vincent <Yiocent.Gaddy@nrc,iOY> 
Cc: Groom, Jeremy <Jeremy Groom@nrc gov> 
Subject: RFI Response I RIV-2019-A-0065 °"'SENSITIVE ALLEGATION MATERIAL*** 

Vince, 



Overall Summary 

• The licensee forwarded the list of concerns to two engineering firms, LPI (original 
calculation vendor) and MPR (independent reviewer). The licensee's evaluation of the 
concerns summarizes the evaluations of LPI and MPR. 

• The licensee did not substantiate any of the concerns. For those concerns in which MPR 
determined the NEDC 16-003 input assumptions or model was non-conservative, MPR 
performed "scoping studies" to quantify the impact of that non-conservatism. The 
licensee relied on an overall conclusion from MPR which stated the blowout panels 
would fail as required to conclude that each of the individual concerns was not 
substantiated. 

• The inspectors reviewed the evaluations performed by the licensee and both 
engineering contractors, along with the subject calculation. The inspectors consider 
Concerns 1, 3, and 4 to be substantiated, as those concerns identified that the licensee 
did not appropriately choose or model selected parameters. However, the inspectors 
also determined there are adequate conservatisms and margin such that the turbine 
building blowout safety function is maintained. 

• Concern 5, as stated, is also substantiated. This concern regards the lack of a 
calculation to demonstrate the minimum required venting area during a HELB event. 

• The inspectors request NRC headquarters staff opinions on three specific considerations 
related to Concerns 1, 3, and 4. The specific considerations are described in the 
discussion of each respective concern below. 

• The non-conservatisms identified in the allegation, and potentially others as noted 
below, should to be addressed in a revision to the calculation. 

Concern #1 

Assertion: 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is non
conservative and may not be representative of the bolts used in the blowout panel 
construction. Specifically, the calculation improperly uses an average ultimate strength instead 
of maximum tested ultimate strength. Additionally, the average tensile strength is derived from 
teslting of warehouse stock bolts which are likely from different heat and lots than of the bolts 
used in blowout panel construction. The average ultimate strength may not bound the ultimate 
strength of bolts used in construction. 

Address the following: 

• Provide a discussion and evidence of any validation activities (walkdowns, testing, etc.) 
performed to ensure that the currently installed girt bolts are of the same grade (ASTM 
Grade A307) and/or have the same material properties as the bolts that were tested for 
NEDC-16-003. 



Licensee Evaluation: MPR determined that the bolt ultimate tensile strength could potentialy be 
20% higher than what is assumed in the calculation. This non-conservatism is attributed to a 
combination of assumptions and methods used in the NEDC 16-003 calculation. These include: 

1) The bolts selected from warehouse stock for shear testing and used as the basis for 
the failure criteria may not have been from the same lot as those installed in the turbine 
building. MPR postulated that earlier manufacturing processes used for the installed 
bolts would likely have had their target material properties set higher to ensure they 
satisfied the minimum specification given the presumed greater variability of the earlier 
process. Earlier bolts used in the building could therefore likely be stronger than bolts 
taken from later stock. 

2) A literature review of steel bolt tensile testing indicates there is some expected 
variability between tested tensile strength and minimum specifications. Thus, taking an 
average value of UTS from a small number of tested bolts may not envelop the potential 
variance in the strength of the bolts installed in the turbine building structure. 

3) NEDC 16-003 assumes that the shear failure of steel is at roughly 75% of the UTS 
value. Other literature references show that a shear to ultimate stress ratio of 62% is 
more appropriate to assume for bolting in steel structures. 

MPR developed a three-dimensional finite element model to independently assess the behavior 
of the turbine building steel support structure. Accounting for the non-conservatisms noted 
above, the MPR model demonstrated that the bolts would still be expected to fail under the 0.5 
psig internal pressure loading from a HELB event. 

NRC Response: 

This concern is substantiated. The assumptions in NEDC 16-003 regarding bolt strength are 
non-conservative because the correlation between the bolt's shear strength testing results and 
the bolt's predicted ultimate failure strength was non-conservative. Specifically, the NRC 
inspectors agree with the MPR report as discussed in item 3) above. The inspectors also agree 
that the magnitude of the uncertainty in the bolt strength would not alter the overall ,conclusion 
that the bolts would fail when subject to the loading from a HELB event. This conclusion is 
based on the relatively high (greater than 2.0) interaction coefficients - which define the bolt's 
demand (HELB loads) to capacity (ultimate strength). In design, these ratios are always less 
than unity. 

The MPR review also questions the use of a bolt stress concentration factor of 2.5 being used in 
NEDC 16-003. Such a factor is typically used for fatigue loading analyses. The stress 
concentration factor is discussed on page 45 of 101 of NEDC 16-003 and page 13 of 54 of the 
MPR report. MPR did not include this stress concentration factor in their independent analysis. 
Although this assumption is not specifically called out in the allegation, the inspectors request a 
second opinion from NRC headquarters staff on this point, as this is potentially an additional 
non-conservatism that may need to be corrected in the calculation of record. 



Concern #2 

Assertion: 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that 
the inner and outer girt bolts, the near and far fillet welds, and the sag rod will fail in a sequential 
manner rather than being loaded in a shared load condition. Assuming a shared load condition 
for these components would be more realistic and would significantly increase the amount of 
pressure required to ensure the bolts and the welds would fail. 

Address the following: 

• Provide the technical justification as to why it is appropriate to model the loading of the 
bolts, welds, and sag rods in a sequential manner rather than modeling the load as 
being simultaneously distributed across all components. 

Licensee Evaluation: The model used in NEC 16-003 does simultaneously distribute the load 
across all components. Therefore, the loads on the bolted joint and the loads on the welds 
calculated in NEDC 16-003 are expected to be accurate, and the "load sharing" is expected to 
be accurate between the joints. The failure sequences identified in NEDC 16-003 Section 4.5 
are explaining the ways in which the girt connections are expected to fail by identifying the next 
weakest link in the load path after the initial failure. 

NRC Response: 

This concern is not substantiated. NEDC 16-003 initially assumes the load is distributed across 
all components. However, once a component has failed , it is removed from the analysis and the 
remaining components carry the load. The inspectors conclude that the that the ov,erall fai lure 
sequence and the load-sharing documented in NEDC 16-003 is appropriate for use In the 
evaluation. 

Concern #3 

Assertion: 

Calculation NEDC 16-003 does not appropriately account for resistance from sag rods installed 
between channel girts. These sag rods would restrain girt channel twisting and should be 
factored into the analysis. 

Address the following: 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods 
supporting the channel girts are flexible in bending because of the relatively large span 
(between girts) and small cross section, resulting in flexibility and low bending 
resistance. Therefore, the sag rods do not provide significant resistance to twisting of 
the girt channel. The relative stiffness of the blowout panels is likewise small compared 
to the stiffness of the girt channel and will not significantly affect the twisting of the girt 



channel." Provide the technical information (dimensions, material properties, etc.) of the 
sag rods used to justify Calculation INEDC 16-003, Section 2.2, Assumption 3. 

Licensee Evaluation: NEDC 16-003 neglects the effect of the sag rods. The sag rods would 
reduce girt twisting and loading on the girt connections, so this assumption is therefore non
conservative. Scoping analyses performed by MPR show that this reduces the loading on the 
girt connections by as much as 10% for each weld and 30% for the bolts. The margins beyond 
failure in NEDC 16-003 would be reduced by this amount but would still result in a failure. 

NRC Response: 

This concern is substantiated. NEDC 16-003 neglects the effects of sag rods due to the large 
span between the girts and small cross section, among other reasons, and did not specifically 
analyze them in the calculation. However, a third-party analysis of the sag rods suggests that 
neglecting the sag rods in the analysis could result in a reduction in the loads on the girt 
connections by as much as 30 percent. The inspectors conclude that the effects of sag rods 
should have been factored into the analysis. 

Additionally, although not called out in the allegation, the statement in NEDC 16-003, Section 
2.2, Assumption 3: "The relative stiffness of the blowout panels is likewise small compared to 
the stiffness of the girt channel and will not significantly affect the twisting of the girt channel" 
may not be supported. The sheet metal blowout panels that are affixed to the girts would 
provide some amount of resistance to girt twisting , similar to the sag rods. NEDC 16-003 and 
the MPR evaluation appear to account for tihe sheet metal panels as an equivalent deadweight 
line load applied to the girt, but such a model does not appear to take into account the flexural 
rigidity that the blowout panels may provide. The inspectors request a second opinion from 
NRC headquarters staff on this consideration, as this is potentially an additional non
conservatism that may need to be corrected in the calculation of record. 

Concern #4 

Assertion: 

Calculation NEDC 16-003 does not use the correct method for joint design in accordance with 
AISC standards. The calculation uses a method that accounts for joint friction for as-built girt 
joint that is not conservative and does not meet AISC requirements. 

In addition, address the following: 

• Provide the relevant construction standard used to assemble the turbine building column 
to girt joint. Please specify the type of bolted joint design of the as-built girt joint (i.e. 
shear/bearing, slip-critical, or direct tension). 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and 



between the angle and column flanges following weld failure. A range of friction for 
carbon steels is provided in various text (see [16] as an example). A dry mild steel on 
mild steel value of 0.78 is listed under static conditions, with a sliding value around 0.42. 
A value of 0.35 has been commonly used as a lower bound friction value for most steel 
on steel surface conditions. Since selecting a low value is considered conservative, a 
value of 0.25 is utilized herein." 

Licensee Evaluation: The column to girt joint bolted connection is a bearing type connection. 
There is not a torque specification for the girt bolting and the evaluation performed in NEDC 16-
003 does not rely on a minimum value of torque being present in the installed bolts. 

Crediting friction results in load sharing between the bolts and friction in the joints. Load sharing 
reduces the bolt loads and is non-conservative to neglect when evaluating failure. MPR 
performed scoping analyses to assess the impact of the address preload or the friction that 
could develop between the girt and the clip if the bolted connection were preloaded. MPR 
considered both a high preload case with a friction coefficient of 0.78 and a low preload case 
witlh a friction coefficient of 0.20. The scoping analyses demonstrated that even for the largest 
friction coefficient, the girt to clip joint is expected to slip through the clearances such that the 
bolts will be loaded in shear through contact with the clip and girt. These analyses also confirm 
that the forces and moments applied to the limiting bolt are beyond its failure capacity based on 
actual material properties. 

NRC Response: 

This concern is substantiated. Friction developed from the clamping force will transfer some of 
the load through the interface rather than through the bolts. Thus there Is the potential for load 
sharing between the bolts and friction in the connection. It is non-conservative to select an 
inappropriately low friction coefficient that reduces the degree of loading sharing between the 
bolts and friction in the joints. The inspectors also questioned an apparent discrepancy, in 
Table 3-1 of MPR Report 0315-0084-RPT-001, that calculates a high friction and high preload 
bolt with a higher interaction ratio than a lower friction and lower preload bolted connection. 
This appears counter intuitive as the higher friction and preload would be expected to increase 
the degree of load sharing and consequenUy reduce the interaction ratio. The inspectors would 
like headquarters staff assistance to validate whether this result presented in Table 3-1 is 
reasonable. Finally, the inspectors noted that AISC was not used for the design of the 
connection and is not relevant to the analysis. 

Concern #5 

Assertion: 

Calculation NEDC 16-003 does not demonstrate that the 5,362 square foot blowout area is 
adequate to prevent pressure retention beyond 0.5 psig in the Turbine building following a High 
Energy Line Break (HELB) event. A previous analysis performed by a contractor using GOTHIC 
modeling found that a blowout area of 30,000 square foot still resulted in pressure retention. 



In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi, it is 
predicted failure of the panel support system at this pressure will result in a loss 
(blowout) of total panel area of 5,362 ft2." Provide the engineering analysis or calculation 
that demonstrates that a total panel area of 5,362 ft2 is enough to maintain peak 
pressure in the turbine building below 0.5 psig. 

Licensee Evaluation: The purpose of NEDC 16-003 is to demonstrate the blowout siding panels 
would fail at or below 0.5 psi. Consequently, there is no comparison for the area predicted to 
fail at 0.5 psig in NEDC 16-003, and NEDC 16-003 does not make a conclusion as to whether 
or not the predicted blowout area is acceptable. Scoping calculations performed by MPR 
estimate that an open area of only about 2300 ft2 is required to maintain the turbine building 
general pressure to 0.5 psig or below during a HELB event. This area is less than half the area 
predicted by NEDC 16-003 Section 5.0 to blowout at a HELB pressure of 0.45. 

NRC Response: This concern, as stated, is substantiated. Calculation NEDC 16-003 does not 
demonstrate what blowout area is required to preclude pressure retention in the turbine building. 

The inspectors reviewed the scoping analysis performed by MPR that concluded that the area 
required to vent (i.e., blow out) and adequately limit the pressure rise is approximately half of 
the area that was analyzed in NEDC 16-003. The inspectors determined that the calculation is 
appropriate to demonstrate the venting area would be adequate; specifically, by simple 
inspection, approximately one half of a blowout panel is needed to keep pressure within design 
limits, whereas the entire turbine building blowout panels are likely to fail. 

Therefore, it is likely that there is no safety issue here other than that the licensee does not have 
a calculation of record (i.e., design basis calculation) demonstrating that an adequate area of 
siding is available to fail and limit the pressure rise in the turbine building. The inspectors 
request additional input as to whether a calculation of the type performed by MPR is within the 
licensing basis and should be formally incorporated into the design basis calculation. 

Concern #6 

Assertion: 

The assumed turbine building siding blowout area in NEDC 16-003 (5362 square foot) is based 
on column centerline which would be non-conservative because column flanges would protrude 
beyond column centerline and reduce the actual blowout area. This would increase the pressure 
retention in the turbine building potentially beyond 0.5 psig. 

In addition, address the following: 

• Provide engineering drawings that show the actual dimensions of the blowout area 
credited in NEDC 16-003. 



Licensee Evaluation: Evaluations performed by MPR demonstrate that the width of the columns 
does not significantly impact the available flow area. This result combined with the conclusions 
to Issue #5 led MPR to conclude that available flow area is not a technical concern. 

NRC Response: 

This concern is not substantiated. The siding panels provide continuous coverage o f 
the turbine building. As such, siding "behind" column flanges are exposed to the effects of a 
high energy line break within the turbine building. The inspectors concluded that NEDC 16-003 
appropriately considered the siding blowout area. 

Concern #7 

Assertion: 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces 
against the turbine building siding are distributed during a high energy line break. Specifically, 
the distributed force only assumes a single girt channel whereas the actual construction of the 
turbine building blowout panel includes multiple girt channels. Consequently, the resultant force 
may not be enough to ensure bolt and weld failures at pressures less than 0.5 psig. 

In addition, address the following: 

• Clarify whether the resultant force is distributed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine building 
blowout panel. 

Licensee Evaluation: The analysis of the girt channel in NEDC 16-003 considers the panel 
pressure tributary to a single girt. Other girts of similar span and spacing will have similar 
loading and show similar behavior. Use of a tributary area is appropriate. Scoping evaluations 
performed by MPR of the entire wall showed a negligible difference in the load sharing between 
girts when compared to the simplified single girt models. 

NRC Response: 

This concern is not substantiated. The internal building pressure due to a high energy line 
break will apply to all blowout panels concurrently, and all girts must support the tot.al load from 
all blowout panels. Therefore, for a single girt the load is expected to be equal to 0.5 psi 
multiplied by the tributary area (i.e., the average of the area between the girt and the one above 
and between the girt and the one below it). The inspectors concluded that NEDC 16-003 
appropriately considers the HELB forces on the girt channels. 



Attached is the licensee's response to the CNS Turbine Building siding allegation. ACES 
will reach out soon to coordinate a review process for this one that includes HQ SMEs or 
some other form of independent review. 

V/r 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 
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1.0 Introduction 

1.1. Background 

A portion of the north and south Turbine Building walls at Cooper uclear Station (CNS) arc 
designed as blowout panels. Per C S lJFSAR Amendment 25 (Reference I), these panels are 
designed to fail prior to the pressure inside the turbine building reaching 0.5 psig after a high 
energy line break (HELB). 

Previous evaluations have shown that the panels and their attachment to Lhc slructural steel arc 
not limiting. Because of this, Nebraska Public Power District (NPPD) Calculation NEDC 16-
003 (Reference 2) was performed lo demonstrate that the underlying turbine building structure 
wi ll fai l if a 0.5 psig pressure load is applied to the blowout panels. The turbine bui lding 
blowout panels are secured to the toe of horizontal C-channel girts, which span the length 
between turbine building columns (see Figure 1-1). Each girt end is typically connected to the 
turbine building column flanges via an angle iron clip. The girl is bolted to the angle iron clip, 
and the angle iron clip is lap welded to the column via two fillet welds. NEDC 16-003 concludes 
that these connections in a subset of blowout panels will fail when subjected to a 0.5-psig 
internal pressure load from the HELB event. 

Recently, NPPD received an anonymous allegation that raises seven potential issues with the 
calculation, including several of the assumptions and the conclusions ofNEDC 16-003. NPPD 
requested that MPR perform an independent review of NEDC 16-003 specifically focusing on 
the merit, or lack thereof, of the issues raised in the allegation. 

1.2. Purpose 

This report documents MPR 's independent review of the evaluation of the turbine bui lding 
blowout panels' stnictural suppo11s documented in EDC 16-003. MPR's independent review 
included our assessment of the technical approach and the overall valid ity of the evaluation's 
conclusions. This report also provides MPR's assessment of each of the seven specific 
allegations raised against EDC 16-003. The allegations are documented in Appendix A. 
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2.0 Summary and Conclusions 

2. 1. Overall Assessment 

MPR performed an independent review of EDC 16-003 focusing on the technical approach and 
overall validity of the report's conclusions. As part of our review, MPR developed a number of 
scoping evaluations using ANSYS to test key assumptions and behaviors of the underlying steel 
support structure for the turbine building blowout panels. Note that MPR only considered the 
same subset of blowout panels as those determined in EDC 16-003 to be most susceptible to 
fa ilure (Girt Types I 33A, I 33B, and I 33C). 

lt should be noted that standard design codes arc intended to build in margin to failure in a 
design and therefore, the results are not gcn,crally intended for calculating accurate actual failure 
loads. This was recognized in NEDC 16-003, and MPR considers the overall NEDC 16-003 
methoclology robe appropriare for esrimaring failure limirs. Ln general, assumprions anct 
analytical techniques arc consistent with the physic of the problem and current state-of-the-art. 
Structural engineering code guidance, which would bui ld margin into the load or stress limits, is 
appropriately not followed. MPR notes that the 0.5 psig HELB internal pressure load applied to 
the structure results in stresses for many of the connections that arc well beyond the limits of 
design codes. 

The key components in the structural load path are the girt-to-clip bolts and the fillet welds that 
connect the angle clip to the turbine building column. Based on our review of the structural 
behavior, if either one of these connections fails, then the underlying support structure for a 
blowout panel will fail. To assess each component, MPR performed a series of three 
dimensional finite clement models of the bolted and welded connections including plasticity with 
actual material properties. MPR 's assessment of each of these connections is provided below: 

• Girt to Clip Bolts Analyses were performed with (a) high friction and high prcload and 
(b) low friction and low preload. In both cases, MPR 's model demonstrated that the joint 
slips through the clearance between the bolts and the bolt holes such that the bolts begin 
carrying load directly through shear. The slipping is caused by prying action and a high 
shear loading. The model predict that the combination of shear and tensile loading wi th 
the moments that result from the prying action of the clip on the gi rt significantly exceeds 
the failure criteria. Therefore, MPR concludes that the girt to clip bolts are likely to fai l 
upon a 0.5 psig pressure loading. This is consistent with the conclusions of NEDC I 6-
003. 

• Clip to Column Welds - This model con idered that the bolt remained intact and 
transferred all the load through their connection without slipping. Results demonstrated 
high plastic strains in the weld well beyond the material 's failure strain. Other effects 
including sag rods, potential for over-sized welds, bolt slippage were evaluated 
individually. The strains are sufficiently high in the base case that these other effects are 
not expected to impact the conclusion that the welds will fail. Therefore, MPR concludes 
that the welds would likely fail due to the 0.5 psig pressure loading. This is consistent 
with the concl.usions ofNEDC 16-003. 
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MPR concludes that at least one component in the load path of the turbine building blowout 
panels underlying structural steel will fail for the Girt Types 133A, 133B, and 133C. Therefore, 
MPR agrees with the overall conclusions ofNEDC 16-003 and concludes that the specified 
blowout panels will fai l if subjected to a pressure loading of0.5 psig. However, it is noted that 
MPR estimated the required blowout area to maintain a 0.5 psig pressure is approximately ha lf of 
the area predicted to blowout in NEDC 16-003. Therefore, MPR concludes that there is even 
more margin than credited in NEDC 16-003 for uncertainty in the calculation inputs and 
assumptions. See Section 3.0 for additional details on MPR's overall assessment of 
NEDC 16-003. 

2.2. Assessment of Specific Issues 

A summary of MPR 's assessment of each of the individual issues related to NEDC 16-003 is 
provided in Table 2-1. MPR finds that Issues 2, 5, 6, and 7 are either not technical concerns or 
an: aln:auy auc4ua1cly auurcsscu i11 NEDC 16-003. 

MPR notes that Issue 5 (required blowout area) was not addressed in NEDC 16-003. To address 
the issue, MPR estimated the required area to maintain the internal pressure from the limiting 
H ELB break at or below 0.5 psig to be approximately 2300 ft2. NEDC 16-003 predicts that 
turbine panels with an area equal to about 5400 ft2 wi ll fail and blowout. Thus, there is 
considerable margin between the predicted blowout area and the required blowout area. This 
margin provides added confidence that the potential input uncertainties (e.g., material limits) and 
non-conservatisms in NEDC 16-003 will not impact tJ1e conclusion that the turbine building 
blowout panels wi II satisfy their design basis function after a H ELB event. 

Issues I, 3, and 4 idcnti fy non-conservatisms in the NEDC 16-003 calculation approach. On 
aggregate, MPR believes that these non-conservatisms are balanced by other factors not credited 
in NEDC 16-003 ( e.g., dynamic effects of the fast pressure load application are neglected) and 
the quanti fied margin beyond fai lure. Further, MPR evaluated each of these effects and it is our 
opinion that these non-conservatisms will not impact our overall conclusions identified in 
Section 2.1 (i.e., at least one portion of the girt connection load path wi ll fail under the 0.5 psig 
internal pressure loading from a HELB event). 

See Section 4.0 for additional details on MP R's individual assessments of each issue. 

2.3. Recommendations 

As part of this assessment, M PR offers the fo llowing recommendation to support closure of these 
issues: 

• All calculations performed in this assessment are scoping evaluations which are meant to 
determine how a given effect influences the evaluation conclusion. These results have 
been reviewed but have not been through MPR's complete quality assurance process for 
typical calculations. The turbine bui lding blowout panel required area to relieve a 
0.5 psig pressure after a HELB event is a key result which provides added confidence in 
the NEDC 16-003 conclusions. MPR recommends that NPPD perform a formal 
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safety-related calculation to determine and document the required turbine bui lding 
blowout panel area. 

As mentioned above, the calculations perfonned in support of this report are scoping in nature 
and cannot be used as formal design input. However, they support the conclusions of an existing 
safety-related calculation NEDC 16-003. lfNPPD requires that evaluations performed to 
support th is report be developed into formal calculations MPR recommends the following to 
support that effort: 

• Several non-conservatism in NEDC 16-003 were identified through the anonymous 
allegations raised and through the course of developing this report. The non
conservatisms arc balanced to some extent by other conservatisms in the document. 
MPR recommends that NPPD perform an evaluation which addresses all non
conservatisms related to NEDC 16-003 identified in the anonymous allegations and those 
identified by MPR in Section 3.0 in a single representative model. As appropriate and 
practical, conservatisms in the NEDC 16-003 methodology should also be removed. 

• There is also some uncertainty in the inputs used, which impacts both conservatisms and 
non-conservatisms in NEDC 16-003. If PPD desires to reduce the uncertai.nty in the 
analysis inputs, MPR recommends performing the following activities on a sampling 
basis: 

I. Assess weld configurations to identify weld quality, weld size, and length of 
weld. 

2. Perform bolt testing of installed bolts to determine the bolting material properties. 
lt may be possible to perform hardness test ing of installed bolts, or several bolts 
could be removed for testing. If bolts wi ll be removed, consider both tension and 
shear testing. 

3. Measure the actual location of the attachment screws that connect the blowout 
panels to the girts to determine the location on the girt where the blowout panel 
will act. 
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Table 2-1 . Issue Summary 

# Issue MPR Conclusion 

NEDC 16-003 assumptions regarding bolt strength may potentially be 
non-conservative. While MPR's opinion is that the assumptions made in 
NEDC 16-003 to determine the bolt ultimate tensile strength (UTS) are 
reasonable, there is evidence that supports a higher bolt ultimate tensile 

1 Bolt Strength strength by as much as 20%. While, there is uncertainty in the 
equivalence of the material properties of the bolls tested and those 
installed in the building, the magnitude of this uncertainty would be 
bounded by the 20% above, which would put the bolts in the upper range 
of possible bolt strengths for A307. These uncertainties were considered 
when making our overall assessment that the bolts will fail. 

MPR concludes that the overall failure sequence and the load sharing 

Failure Sequence and 
documented in NEDC 16-003 between the girt-to-clip connection bolts 

2 and the clip lo column welds is based on the actual physics of the 
Load Sharing 

problem and is appropriate for use in the evaluation. See conclusions for 
Issues #3 and #4 which specifically address the sag rods and bolt friction. 

NEDC 16-003 neglects the effect of the sag rods. The sag rods would 
reduce girt twisting and loading on the girt connections, so this 
assumption is therefore non-conservative. Scoping analyses performed 

3 Effect of Sag Rods by MPR show that this reduces the loading on the girt connect ions by as 
much as 10% for each weld and 30% for the bolts. The margins beyond 
failure in NEDC 16-003 would be reduced by this amount, but would still 
result in a failure. This effect is considered in MPR's overall assessment. 

NEDC 16-003 does not address preload or the friction that could develop 
between the girt and the clip if the bolted connection were preloaded. 
Crediting friction results in load sharing between the bolts and friction in 
the joints. Load sharing reduces the bolt loads and is non-conservative to 

Friction Effect in 
neglect when evaluating failure. Scoping analyses performed by MPR 

4 Bolted Joint demonstrate that for the largest friction coefficient and the bolts preloaded 
to two-thirds yield strength, the girt to clip joint is expected to slip through 
the clearances such that the bolts will be loaded in shear through contact 
with the clip and girt. These analyses also confirm that the forces and 
moments applied to the limiting bolt are beyond its failure capacity based 
on actual material properties. See Section 3.2.2 for additional discussion. 

NEDC 16-003 does not address this issue. Scoping calculations 

Required Blowout 
performed by MPR estimate that an open area of only about 2300 ft2 is 

5 required to maintain the turbine building general pressure to 0.5 psig or 
Area 

below during a HELB event. This is less than half of the predicted 
blowout area from NEDC 16-003 (5400 ft2) . 

Evaluations performed by MPR demonstrate that the width of the 

6 
Effect of Columns on columns does not significantly impact the available flow area. This result 

Blowout Area combined with the conclusions to Issue #5 led MPR to conclude that 
available flow area is not a technical concern. 

Scoping evaluations performed by MPR of the entire wall showed a 

Load Application and 
negligible difference in the load sharing between girts when compared to 

7 
Effect of Full Wall 

the simplified single girt models. Therefore, MPR concludes that the 
tributary method used to apply the pressure load in NEDC 16-003 is 
acceptable for calculating loads on a single girt. 
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3.0 Overall Assessment of NEDC 16-003 

MPR performed an independent review of NEDC 16-003 focusing on the technical approach and 
overall appropriateness of the report's conclusions. Our general assessment is documented in 
Section 3. 1. 

The key components in the structural load path arc the girt-to-clip bolts and the fillet welds that 
connect the angle clip to the turbine building colunm. If either one of these connections fai ls, 
then the underlying support structure for a blowout panel will fai l. MPR performed scoping 
evaluations using ANSYS1 to test key assumptions related to each portion of the load path and 
assess whether these components would fail under the 0.5 psig HELB event loading. The 
scoping calculations and ow· assessment of the NEDC 16-003 conclusions are provided in 
Section 3.2. 

3.1. General Assessment 

MPR considers the overall NEDC 16-003 methodology to be appropriate for estimating fa ilure 
limits. In general, assumptions and analytical techniques are consistent with the physics of the 
problem and current state-of-the-art. N EDC 16-003 's methodology does not strictly fo llow 
structural engineering code guidance, which would bui ld margin into the load or stress limits and 
ma!k.e fai lure prediction potentially non-conservative. MPR notes that the 0.5 psig HELB 
internal pressure load applied to the structure results iii stresses for many of the connections that 
arc well beyond the limits of design codes. 

MPR reviewed the NEDC 16-003 methodology and identified the following significant 
conservatisms: 

• Dynamic Amplification - After the HELB event, the turbine building pressurizes rapidly. 
NEDC 16-003 ignores the dynamic response of the structure and any dynamic 
amplification from the impulse. This could under-predict the applied pressure load by as 
much as a factor of two (i.e., the dynamic load experienced by the blowout panels may be 
twice the magnitude of the building pressure because of the stmcture's dynamic response 
to the transient). While the transient is relatively quick, it is not quite an impulse load, so 
the factor wi ll be less than two, but still wi ll be expected to increase the load experienced 
by the panels and therefore, the girts. 

• Load Application - NEDC 16-003 applies the HELB load to the girt at its leg's 
midsection. ln reality, the load wou ld be applied at the location where the screws auach 
the panels to the girts. Based on photographic evidence, the screws typically appear to be 
closer to the girt C-channel toe than its midsection. Applying the load at this lower 
location would increase the twisting moment on the girt thereby increasing the likelihood 
of fai lure. If the screws are 1/4-inch lower than the assumed load application location 

1 ANSYS Version 20 19 R 1 is a general purpose finite element code commonly used in the nuclear industry to better 
understand the behavior of structures. 
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(which seems reasonable based on photographs). the twisting moment would increase by 
about 20%. 

• Load Directio11 EDC 16-003 uses ANSYS models with large denection effects 
included. The load is applied gradually and the stiffness matrix is recalculated as the girt 
twists. The load direction is maintained orthogonal to tbe girt as it twists. The changing 
load direction is resisted by the strong axis of tl1e girt. In reality, the load would continue 
in the horizontal direction parallel to the ground. This would subject the girt to a greater 
percentage of weak axis bending, reduce the strucnire's capacity, and reduce the pressure 
that causes the girt to locally buckle. 

MPR also notes the fo llowing which may potentially be non-conservative regarding the NEDC 
16-003 methodology: 

• Bolt Stress Co11ce11tratio11 Factor - NEDC 16-003 applies a stress concentration factor to 
the average bolt stress. The bolt stress is determined by extracting reaction loads from 
the AN SYS model and dividing by the bolt nominal tensile area. Stress concentration 
factors are typically applied to determine a peak stress for comparison with fatigue 
limits.2 Use of a stress concentration factor when postulating a gross section failure is 1101 
typical practice. When assessing bolt failure, MPR did not apply a stress concentration 
factor. 

• Bolt Clearance - A significant component of tbe bolted connection loading is a result of 
the statically indeterminate problem where a beam is loaded in shear with both ends 
fixed. In this case, the shear loading causes the beam to flex, and the overall beam length 
increases. Since both ends are fixed, this stretching induces an axial load in the beam. In 
our case, an axial load is induced as the girt is stretched when loaded in shear by the 
internal pressure load. The induced axial load is a significant fraction of the total load on 
the connections. If clamping friction in the bolting joint is insufficient, then the joint 
slips through the clearance between the bolts and the boles in 1be girt web and clip. 
Scoping evaluations i11dicate about 15% to 20% of the reaction load is relieved if the joint 
slips. NEDC 16-003 models the bolled joint in a manner that docs not allow the joint to 
slip, which is non-conservative if the joint would slip. MPR notes that the initial joint 
preload and its current tightness is not known. MPR 's scoping evaluations consider both 
a joint with high friction and high preload and a joint with low friction and low preload to 
determine if these effects impact the overall conclusions. 

• Flexibility of Column Fla11ge - NEDC 16-003 assumes that the column flange is rigid 
relative to the girt. ln general, this is a reasonable assumption. However, any tl.exibility 
in the column flange will reduce the forces and moments tl1at are reacted through the girt 
connection to the column. We expect this effect is small, but MPR will consider this 
flexibility when assessing whether each connection will fail. 

• Weld Size - NEDC 16-003 does not include any allowance for oversized welds. In 
general, fil let welds specified to have a leg size of 1/4-incb are made slightly larger to 

2 Sec for example Paragraph NB-3222 of the ASME Boiler and Pressure Vessel Code, Section Ill, Division I. 
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ensure that the minimum requirement is satisfied. MPR will consider this when assessing 
whether the welds will fail. 

• Bolt Strength - See Section 4.1. 

• Eff ect of Sag Rods - See Section 4.3. 

• Friction Effect on Bolted Joint - See Section 4.4. 

3.2. Load Path Assessment 

Scoping evaluations using AN SYS are provided for each of the key components in the 
connection load path. 

3.2.1. Clip to Column Welds 

The 3/8-inch thick angle iron clip is connected to the column by a pair of lapped 1/4-inch fi llet 
welds (see Figure 4-1 ). If the girt to angle iron clip bolts do not fail, then all of the load applied 
to I he girt must be reacted through these welds into the column. If these welds fail, then girt 
support is lost and the girt buckles under the pressure load as demonstrated in N EDC 16-003. To 
assess whether these welds will fail, MPR developed a scoping finite clement modcD of the 
welded connection using ANSYS. The model is similar to the one developed in NEDC 16-003. 
Key aspects of the model , including differences from the EDC 16-003 model, are identified 
below: 

• Each model includes solid model representations of half of the girt (Type l 33C), the two 
bolts connecting the girt to the clip, the angle clip, the fillet welds attaching the angle clip 
10 the turbine building column flange, and a portion of the turbine building column 
flange. 

• The model includes half of the girt with a ymmetry condition at it midspan. The 
column flange is fixed where the flange meets the column web and has a symmetry 
condition at the upper and lower ends of the column flange portion. 

• The model is meshed with solid elements, including the entire length of the girt. This is a 
difference with NEDC 16-003, but it is immaterial. The beam representation for a 
portion of the NEDC 16-003 model also includes the appropriate beam twisting behavior. 

• Similar to NEDC 16-003, the 0.5 psig pressure I IELB load and the deadweight of the 
blowout panels is applied as a line load assuming the blowout panel screws attach to the 
girt at the midpoint of the girt flange. 

• The load direction of the pressure is unchanging as the girt twists. This is different from 
NEDC 16-003, removes unnecessary conservatism, and more accurately represents the 
actual load behavior. 

• The bolted joint between the girt and the clip is assumed to be tight with no sl ip. 

• The model includes large deflection (i.e., the stiffness matrix is adjusted as the model 
deflects) and plasticity. Material properties are consistent with the true stress-strain curve 
developed in EDC I 6-003 which is ba ed on mechanical properties documented in the 
original material certs. 
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• Unlike NEDC 16-003, the model includes a three dimensional representation of each 
fillet weld. TI1is pcm,its an assessment of the predjctcd strain at each weld to determine 
if a weld is expected to exceed its elongation 1imj1. MPR believes this is a more accurate 
way to assess whether the weld will fail. 

• The effect of the sag rods are neglected. These effects are assessed in Section 4.3. 

The model is shown in Figure 3-1. The predicted plastic strains at the weld between the end of 
the clip and the column are shown in Figure 3-2. As shown, the plastic strains for a portion of 
the weld are estimated to be above 20% (the minimum elongation for A36 steel). Minimum 
elo:ngations are determined ba ed on a uniaxial tensile te t and only consider tensile strain in one 
direction. The actual weld has strain in multiple directions. so the failure strain will be less than 
the uniaxial tensile failure strain. 

Tension in multiple directions can be assessed using a parameter called triaxiality factor. 
Triaxiality factor is the ratio of the hydrostatic pressure stress (i.e., the average of the three 
principal stresses) to the equivalent stress (i.e., Von Mises stress) al any location. The triaxiality 
factor is zero for the case of pure shear, one-third for uni axial tension, and one for tr iaxial 
tension in all three direction. A criterion designed to safeguard against local failure by 
comparing plastic strains to failure strains using the triaxiality factor has been incorporated into 
modern editions of Section VIII, Division 2 of the ASME Boiler and Pressure Vessel Code (sec 
Paragraph 5.3.3. 1 of Reference 5).3 Figure 3-3 hows the ratio of the calculated plastic strain to 
the strain limit per the Section Vlll Division 2 of the ASME B&PV Code. Values over one in 
Lhe figure indicate locations in Lhe weld Lhat will fail. As shown, a significant length of the weld 
is well beyond the limit and predicted to fai l. ote that results from this figure ignore aoy 
residual plastic strain in the weld. Residual plastic strain is common in welds and would further 
reduce the fai lure strain. 

Once fai lure is initiated one of two things will happen: 

• A flaw will develop in the weld that is unstable and complete brittle fai lure will occur, or 

• Stresses will re-distribute and the remaining weld with less area will have higher stresses 
and strains and failure wi ll continue to propagate through tearing. 

In either case, the welded connection wi ll not be able to support the HELB internal pressure 
loading. Therefore, MPR concludes that the weld will fail under the 0.5 psig pressure load. 

Because of the excessive strains compared to the aJlowable triaxial strain, MPR considers that 
these conclusions are still valid when considering any of the effects identified in Section 3. 1 
either separately or concurrently. 

1 The basis for this methodology is provided in PVP2009-77122 (Reference 6). 
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Equivaltnt Plastic Strain 
Type: Equivalent Pl11tic Slr1ln 
Unrt: ln/1n 

0.31283M•x 
0.2 
0.175 
0,15 
0.125 
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0.075 
0.05 
0.025 
OMin 

Figure 3-1. Model to Assess Clip to Column Welds 

Figure 3-2. Predicted Plastic Strain 
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Expression: EPPLEQV_RST/(0.3646"'2.n8282"(· 1 776"'((S1 ~S2+S3)/3/SEQV)· 1/3)) 
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4/11/2020 9:42 AM 
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3.2.2. Girt to Clip Bolts 

Figure 3-3. Ratio to Strain Limit 

The girt web is 0.24-inch th ick and is connected to the 3/8-inch thick angle iron cl ip via two 
3/4-inch, ASTM A 307 steel bolts with appropriately sized nuts and washers. The through holes 
in the girt web and angle clip are 13/16-inch diameter. If the fasteners are tightened, the preload 
in the bolts will provide a clamping force between tl1e girt web and angle clip. Friction 
developed from the clamping force will transfer some of the load through the interface rather 
than through the bolts. Thus there is the potential for load sharing between the bolts and friction 
in the connection. To evaluate this condition, two scoping A SYS models were developed. The 
models are described below: 

• Each model included solid model representations of half of the girt (Type I 33C), the two 
bolts connecting the girt t.o the clip, the angle clip, and the fi llet welds attaching the angle 
clip to the turbine building column flange. 

• The boll and nut are modeled as a single structure. The head dimensions are based on the 
width across the comers of the hex head/nut, and the shank is assumed lo be the nominal 
bolt diameter. 

• The models are fixed at the leg of each fillet weld to represent the column. 

• A symmetric boundary condition is provided at the midspan location of the girt. 
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• Similar to NEDC 16-003, the 0.5 psig pressure HELB load and the deadweight of the 
blowout panels is applied as a line load where the blowout panel screws attach to the girt 
at the midpoint of the girt flange. 

• The models include large deflection (i.e., the stiffness matrix is adjusted as the model 
deflects). 

• Material properties are consistent with the true stress-strain curve developed in NEDC 
16-003 which is based on mechanical properties documented in the original material certs 
of the structural members. 

• The following cases are perfonned: 

o High Friction and Preload- One case is performed with a 0.78 friction 
coef(icicnt underneath the bolts heads and between the girt web and angle cl ip. 
This is representative of an upper bound value of friction between two steel 
surfaces.4 This case is also perfonned with each bolt preloaded to approximately 
two-thirds of their minimum yield strength (~ I 0,000 lbr per bolt). This is a 
typically the maximum target pre load value for steel fasteners.5 Results for this 
load case will maximize the load carried th rough this joint via friction and 
minimize the loading through the bolts. 

o low Friction and Preload - One case is perfonned with a 0.20 friction coefficient 
underneath the bolt heads and between the girt web and angle clip. This is 
representative of a lower bound value of friction between two steel surfaces.6 

This case is also perfonned with each bolt preloaded to only 1000 lbr per bolt. 
This is representative of a snug tight fastener. Results for this load case will 
minimize the load carried through this joint via friction and maximize the loading 
through the bolts. It is noted! that if there is no significant pre load in the as
installed assemblies, then the friction carrying capacity could be less, but this case 
represents the minimum expected preload conditions. 

The model geometry is shown in Figure 3-4. Model results demonstrate that the joint slips in 
both cases. Plots of the model deflected shape and stresses for the high friction case are shown 
in Figure 3-5 and Figure 3-6, respectively. 

4 This friction coefficient is based on the maximum friction coefficient for carbon steel on carbon steel identified in 
NEOC 16-003. This upper bound value for unlubricated steel friction coefficient is con istent with MPR 's 
experience. 

s For example, this is the limiting value for reactor vessel head studs (sec ASME Boiler and Pressure Vessel Code, 
Section 111 , Division I, 201 I Edition, Section B-3230) where the limit is two times the stud allowable stress. Per 
ASME Boiler and Pressure Vessel Code, Section 11. Part D, 2011 Edition, Table 2-!00(c), the allowable stress for 
Class 1 bolting material is equal to one-third the material yield strength. Therefore, the preload is limited to two
thirds its yield strength. 

6 This friction coefficient is a reasonable lower bound value for unlubricated steel friction coefficient and is 
consistent with MPR's experience. 
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The limiting bolt reaction loads from lhe models arc provided in Table 3-1. Note that since slip 
occurs in both cases, lhe bolt reaction loads arc similar in each case. The bolt shear forces are 
generated mostly by the axial load induced in the girt as it stretches between two fixed points. 
The bolt tensile loads and moments are generated by the prying action that occurs due to the girt 
twisting action and the force balance on the clip. 

Stresses in the limiting bolt arc detennined from the reaction loads based on section properties 
deten11ined from the minimum minor diameter. A ratio of shear strength to ultimate strength of 
0.62 is used based on recommendations and testing for typical structural bolts used in buildings 
published by the Research Council on Structural Connections (Reference 7). Ultimate strength is 
determined from the shear test resuJts using the average of the results (excluding the· test with a 
noted fixture issue). Estimated stresses and interaction ratios arc also provided in Table 3-1. 
Interaction ratios greater than one predict that failure is likely to occur. 

As shown, tbe bolts are not predicted to fail due to shear and tensile forces alone. A necessary 
prerequisi te for bolt fai lure is the moments resulting from the prying action due to girt twisting 
and the force balance on the clip. With the moment included, the bolts well exceed the 
interaction limit by a factor of two or more. Once a single bolt fai ls, all of lhe load will be 
transferred to the other bolt and it will subsequently fail resulting in fai lure of the girt connection 
and the blowout panel. MPR 's scoping evaluation results arc consistent with the conclusions in 
NEDC 16-003. Based on the magnitude of the bending load in the bolts and the large interaction 
ratios, MPR considers that these conclusions are still valid when considering all of the effects 
identified in Section 3.1 either separately or concurrently. 

Figure 3-4. Model to Assess Bolts 
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Figure 3•5. Deflection Results for High Friction Case 
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Figure 3-6. Stress Results for High Friction Case 

Table 3-1 . Bolt Evaluation 

Reaction Loads Stresses (ksi) Interaction Ratio 

Load Case Tensile Shear Moment Tension 
Tension+ 

(kips) (kips) (in-kips) 
Tensile Shear Bending 

& Shear Bending & 
Shear 

High Friction 7.9 11 .0 3.6 25.5 35.3 148 0.8 2.4 
and Preload 

Low Friction 
7.8 7.9 3.0 25.2 25.6 122 0.6 2.0 

and Preload 
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4.0 Evaluation of Detailed Issues 

The following sections discuss and evaluate each of the seven issues regarding NEDC 16-003 in 
Appendix A. For each issue, the following is provided: 

• The comment which raised the issue, 

• MPR's interpretation of the comment, 

• MPR's approach for evaluating the comment, and 

• Results of our evaluation approach and conclusions. 

4.1. Issue 1 - Bolt Strength 

4.1.1. Description 

NEDC 16-003 (Reference 2) uses testing results to estimate the ultimate tensile strength of the 
girt to angle iron clip bolts. Stress results derived from finite element models are compared to 
the ultimate tensile strength to assess whether fai lure will occur. Issue# I is related to the 
estimated ultimate tensile strength of the girt-to-clip bolts. As documented in Appendix A, the 
comment is as follows: 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is 
11011-co11serl'atil•e and may not be representative of the bolts used i11 the blowout pa11el 
con.ftruction. Specifically, the calculation improperly uses an a\lerage ultimate strength 
instead of maximum tested ultimate strength. Additionally, the average tensile strength is 
derived from testi11g of warehouse stock bolts which are likely from different het.11 a11d lots 
than of the bolts used in blowout panel constmction. The average ultimate strength may not 
bound the ultimate strength of bolts used in construction. 

Address the following: 

• Provide a discussion and evidence of any 1•alidation activities (walkdowns, 
testing, etc.) pe1fon11ed to ensure that the currently installed girt bolts are of the 
same grade (ASTM Grade A307) and/or ha11e the same material properties as the 
bolts that were tested/or Calculation NEDC /6-003. 

4.1.2. Evaluation 

The bolt Ultimate Tensile Strength (UTS) used as a failure criteria in the calculation was derived 
from testing performed by LPI contemporaneously to the writing of the calculation. Specifically, 
measured data was obtained from seven bolts from the CNS stock.room inventory. The 
fo llowing testing was perfom,ed on each bolt: 

• Rockwell B hardness testing; three tests performed on each bolt 

• Double shear testing of each using the ational Aerospace Standard NASM 1312-13 test 
method 
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Assumption 5 ofNEDC 16-003 states that the ultimate fai lure stress criteria was found to be 
approximately 75.8 ksi based on hardness testing; however, this data was not used as part of the 
fa il ure criteria. The bolt UTS used in EDC 16-003 was derived from the shear testing.7 

NEDC 16-003 used double shear failure testing per NASM 1312-13 to establish the ulli mate 
fa ilure strength. The double shear fai lure load was measured and halved to find the single shear 
fa ilure load. From this the bolt shear section was used to calculate the shear strength. Ultimate 
tensile strength was then derived by assuming that shear strength was 75% of tensile strength, 
and the shear area was assumed to be equal to the thread root area ba ed on the external thread 
minimum minor diameter. 

In general, MPR agrees witl1 this methodology. It is similar to methods described in Section 4.2 
of Reference 7 to determine criteria for structural bolt failure for use in building codes. The use 
of the thread root area is conservative and agrees with typical practice. 

NEDC 16-003 also presumes that the shear fa ilure of steel is at roughly 75% of the UTS value. 
Ultimate shear strength can vary between 58% and 80% of the UTS for steels. The higher values 
are typica lly quoted to estimate forces to punch through steel sheet metal. Testing of similar 
structural steel bolting documented in Reference 7 show that a value of 62% is consistent with 
the data from several sources. Therefore, the UTS could be about 20% higher than the value 
used in NEDC 16-003. 

The hardness testing data performed as part ofNEDC 16-003 may also be used to estimate the 
UTS. UTS values derived from hardness testing are about 15% higher than the bolt UTS values 
used in NEDC 16-003. Hardness testing correlations are well-established and widely used 
throughout industry. These correlations arc defined in ASTM E 140 (Reference 11). Based on 
the hardness testing results and the uncertainties described above, MPR concludes that the bolt 
UTS values used io NEDC 16-003 are likely about 15% to 20% lower than the actual UTS 
val Illes of the lot tested. Considering the data available, the UTS may be closer to 77 ksi. 

The bolts tested and used as the basis for the failure criteria may or may not have been from the 
same lot as the installed bolts in the turbine building structure. The bolts tested were stamped 
'307 A', whereas bolts seen in photographs of the building do not appear to have the marking. 
The marking requirement came into practice in 1987, so it is likely that the bolts tested are newer 
tha!ll those used in the building. Broadly, manufacturing methods have improved over time and 
the composition of materials have become more controlled over time. Older heats would likely 
have had their target material prope11ies set higher to ensure they satisfy the minimum 
specification given the presumed greater variabi lity of the earlier process. The fact bolts of this 
grade are not heat treated would likely reduce the level of variability. Earl ier bolts used in the 
building would therefore like ly be stronger than bolts taken from later stock. 

7 MPR also reviewed the yield strength elected for use in NEDC 16-003. The bolt yield strength was assumed to be 
33% higher than the minimum specified yield strength ASTM for A36 steel (A307 has no specified yield strength) 
(36.3 ksi x 1.33 = 48.28 ksi) citing NUREG/CR-213 7 (Reference 9). M PR assesses this to be conservative and 
appropriate for use in this evaluation. 
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Some literature is available of the variability of steel properties. Per Reference 14, in 2003 data 
was collected for over 3,000 tests on Grade 50 and Grade SOW plates with varying thickness 
from six different North American mills and showed a coefficient of variance ofup 4% for 
tensile strength. Coefficient of variance is the ratio of the standard deviation to the mean. So we 
can say that 95% of samples lay within ±8% of the mean. It is possible that a similar difference 
exists between the bolts tested and those installed in the building. However, Reference 7, 
Section 4.2 showed that for A325 bolts (similar but higher grade bolt than the A307 bolts), the 
tested tensile strength was an average of 18% higher than the specified minimum, with a 
standard deviation of 4.5%. Using this information, a value of 77 ksi would be in the upper 2.5% 
for A307 bolts, which have a minimum speci fied ultimate strength of 60 ksi. Consequently, it is 
expected that there is not additional variance expected between the lot tested and the bolts 
installed in the bujjding. 

However, a more accurate fai lure limit for the installed bolting may be gained by either 
performing hardness on building bolts in place, or by removing a sample of bolts for 
tensile/shear testing. 

Overall the errors introduced by the assumptions and methods in calculation NEDC 16-003 to 
establish the bolt UTS could potentially introduce approximately 20% bias into the conclusions. 
Specifically, the overal l margins beyond fai lure are small (if the stress concentration factor is not 
included) so any increases in bolt UTS could impact the conclu ions. These uncertainties are 
considered when making our overall assessment of whether the bolts will fail in Section 3.2.2. 

4.2. Issue 2 - Failure Sequence and Load Sharing 

4.2 .1. Description 

Comment 

Issue 2 questions the failure sequence and associated load sharing between the connections in the 
NEDC 16-003 (Reference 2) analysis. Each girt analyzed in NEDC 16-003 is attached at either 
end 10 the bui lding columns by an angle iron clip. The clip is bolted to the girt with two 3/4-inch 
bolts, and the clip is attached to the column via two 1/4-inch fillet welds. An example 
configuration is shown in Figure 4-1. W11en the internal building HELB pressure load js appl ied 
to the panels and the girt, both the bolted connection and the welded connection wilL react this 
load. The flexibility of both connections must be considered to accurately determine the load in 
both connections. It is requested that a technical justification for the loading application and 
failure sequence used in NEDC 16-003 be provided 10 ensure proper load sharing was 
considered. 

As documented in Appendix A, the comment is as follows: 

"Calculation NEDC 16-003 uses 11vn-co11servativefailure mechanisms because it 
assumes that the inner and outer girt bolts, the near and far.fillet welds, and the sag rod 
will fail in a sequential manner rather than being loaded in a shared load condition. 
Assuming a shared load condition for these components would be more realistic and 
would significantly increase the amount of pressure required to ensure the bolts and the 
welds would.fail. 
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Address the following: 

• Provide the technical justification as to why it is appropriate to model tl,e loading of 
11,e bolts, welds, and sag rods in a sequential manner ratl,er them modeling Jhe load 
as being simultaneously distributed across all co111po11e11rs." 

"far weld" 
Design weld 

4.2.2. Evaluation 

Figure 4-1. Example of Girt Connection to Column 

Hnear weld" 
Design weld 
(backside) 

Connection 
Angle 

Connection 
Bolts 

As indicaled in the comment , proper representation of the joints must be used to accurately 
predict the load on each joint and the potential for failure. Based on a review of the 
NEDC 16-003 analysis, the following relevant modeling approach was used: 

• The girt and angle clip are modeled with three dimensional (30 ) elements near the 
connection points in the models which predict failure of the bolts and welds. This is 
considered to be best and an appropriate representation of those components. 

• The connection between the angle iron cl ip and the girt is modeled with a frictionless 
conlact during the initial loading case. Frictionles contact allows the angle iron to slide 
relative to the girt and to separate from the girt. This behavior would be expected if there 
was no significant friction or preload or once preload is overcome. 

• The bolts are represented in the models as either 3D elements or beam elements. 
Modeling the bolts includes the flexibility of the bolts. 

o Note that the cases where the bolts are modeled with 30 elements, the bolls fill 
the hole in the clip. This over estimates the stiffness of the bolts, but sti ll allows 
the load to transfer in reasonable manner. 

• The 3D bolts are bonded to the clip and bonded to the girt at the cylindrical faces so that 
the load transferred from the girl to the clip is through the bolts, with the exception that 
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some compressive loads will be carried through the frictionless contact between the girt 
and clip mentioned above. 

o Using bonded contact on the cylindrical faces is an approximation of the 
connection, and will result in a stiffer connection than one that considers the load 
to be transferred the faces under the bolt head and nut. 

• The model which uses beam elements for the bolts, uses similar connections as the 3D 
elements. 

• The welds are not explicitly included in the models. Instead a li ne support is included in 
the models to represent the connection between the clip and the column. Thi 
representation of the welds will result in a stiffer model than if a 3D repre. entation of the 
welds were included. 

• The building column is not included! in the model. Therefore, its flexibility is not 
represented. The absence of the column is not expected to be significant since the 
column flange is relat ively stiff, and the load path is unaffected. 

Based on the above, the load path from the girt to the column is well represented. Therefore, the 
loads on the bolted joint and tbe loads on the welds calculated in EDC J 6-003 are expected to 
be accurate, and the "load sharing" is expected to be accurate between the joints. Further, the 
fa ilure sequences identified in NEDC 16-003 Section 4.5 are explaining the ways in which the 
girl connections are expected to fail by identifying the next weakest Link in the load path after the 
initial fai lure. These failure sequences arc based on the result of the models discussed above 
(i.c·., the expected fai lure sequences are not dictating the modeling approach or impacting the 
load path or load sharing in the models). 

Failure mode one is explaining that the most highly stressed weld is the outer weld. 
Consequently, the outer weld wil l fai l at a lower pressure than the inner weld. After, the outer 
weld fails, tbc inner weld will be more highly stressed because it must carry tbe full load at the 
clip to column connection, and will fail shortly afterwards. A subsequent beam model is used to 
confirm that a fa ilure of the welds will resu lt in buckling, and therefore, a total loss of the girt. 

Failure mode two is explaining a similarly sequence for the bolts, assuming that the bolts fail 
first. NEDC 16-003 is stating that in the shared load condition, both failure modes are predicted, 
and it is therefore not necessary to demonstrate which occurs first. As such, the fai lure 
sequences in NEDC 16-003 Section 4.5 are considered to be appropriate. Overall. the analyses 
presented in N EDC 16-003 provide a reasonable representation of the load haring and the 
potential fai lure sequence for the girt conne,ctions when the turbine building panels are subjected 
to a 0.5 psig internal pressure. Thus, MPR does not agree that, "assuming a shared load 
co11ditio11 fo r these components would be more realistic and would significantly increase the 
amount of pressure required to ensure the bolts and the welds would/ail." 

031 5-0084-RPT-00 1, Revision 0 Page 25 of 53 



4.3. Issue 3 - Effect of Sag Rods 

4.3 .1. Description 

Issue No. 3 questions the impact that the sag rods may have on the stiffness of the blowout panel 
support structures. The sag rods are long, 5/8-inch diameter rods that connect each rnw of girts 
to the one above and below it. There are three sag rods between each row on a single girt (see 
Figure 4-2). The sag rods connect each girt along the entire wall to each other. Each sag rod has 
a single nut just below its lower girt and just above its upper girt to position the sag rods and 
support deadweight of the girt and the adjoining panels. At the top of the building, the sag rods 
on the uppermost girt are connected to a structural wide-flange beam. The claim in the 
calculation is that the sag rods do not have much flexural stiffness due to their long and slender 
nature and therefore, the twisting of the girt will not be affected by the presence of the sag rods. 
Additional evidence is requested to prove that Assumption 3 in Section 2.2 of NEDC 16-003, 
which states the effect of the sag rods is insignificant, is val id. 

As documented in Appendix A, the comment is as follows: 

"Calculation NEDC 16-003 does not appropriately account for resistance from sag rods 
installed between channel girts. These sag rods would restrain girt channel twisting and 
should be factored into the analysis. 

Address the.following: 

Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods 
supporting the channel girts are flexible in bending because of the relatively large 
span (between girts) and small cross section, resulting inflexibility and low bending 
resistance. There.fore, the sag rods do 1101 pr<Jl'ide significant resiswnce to twisting of 
the girt channel. The relative stiffness of the blowout panels is likewise small 
compared to the stiffness of the girt channel and will not significantly affect the 
twisting of the girt channel." 

Provide the technical ir!formation (dimensions, material properties, etc.) of the sag rods 
used to justify Calculation NEDC 16-003, Section 2.2, Assumption 3." 
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Figure 4-2. South Wall Section Showing Sag Rods 

4.3.2. Evaluation 

Discussion and Approach 

The internal pressure HELB load impa11s a shear load on the girt. Because the shear load is 
eccentric to the girt section's shear center, a torque is induced about the girl's length causing it to 
twist. Twisting of the girt increases loading on the girt connections and promotes fa il ure of the 
structw·e. The ability of the sag rod to resist girt twisting is controlled by the sag rod stiffness, 
the girt stiffness, and the connection between the girts and the sag rods. If the sag rods can react 
some of the pressure load applied to the girts by the blowout panels, the twisting of the girt will 
be reduced, and therefore, the loads on the girt connections (bolting and welds) wi ll be reduced. 
To understand the impact that the sag rods may have on the loads at the critical bolting and welds 
the following approach is used: 

• The connection between the girt and sag rods is evaluated 

• A scoping finite element model of a single girt, similar to NEDC 16-003, is developed 

• A model with several girts is included with: 

o sag rods connecting each girt at the appropriate locations 

o the constraints between the sag rods and girts consistent with the ability of the 
connection type 

o the upper set of sag rods connected to the structural beam at the top of the wall 

• Each model is used in a static struc11.tral analysis where the same: 

o loading conditions are applied to each girt, including deadweight (girts, panels, 
and sag rods) and the equiva lent force of 0.5 psi pressure load 

o material properties are used, considering plasticity, 

o model stiffness is adjusted with deflected shape (i.e., large deflection effects are 
included), and 
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o the same end boundary conditions and model connections arc applied: 

• Fixed supports at each weld 

• Symmetry condition at the midspan of the girt 

• Frictionless contact between the girt and angle iron piece 

• Bonded contact between the bolts and the adjoining parts 

• Base line loads at the critical welds and bolting are extracted from the single girt model , 
and assessment loads at the critical bolting and welds are extracted from the model with 
multiple gi11s. 

• The difference in loads between the models is u ed to assess the impact. 

Results 

The geometry for the single girt model is shown in Figure 4-3 and the geometry for the multiple 
girt model is shown in Figure 4-4. 

Per Reference 4, the sag rods are connected to the girt by a inglc nut below the girt. 
Consequently, the sag rods can only react loads in tension and the joint will not react any 
moment loads. The multiple gi1t model considered this and only axial tension loads were 
credited. 

The deflection of a single girt without the effect of ag rods is as shown in Figure 4-5. 
Figure 4-5 shows that as the girt twists, it also sags. If the sag rods were only between girts (i.e., 
they did not connect lo a relatively stiff structure at the top of the building) then each of the girts 
would sag in a similar fashion and the sag rods would likely have no significant effect. 
However, the sag rods are attached at the top of the bui lding to a relatively stiff support beam. 
Consequently, the sag rods provide a resistance to stretching in the vertical direction and some of 
the twisting of the girt is restricted. A comparison of Figure 4-5 to Figure 4-6, which shows the 
deflection of a girt within the multi-girt model, Lllustrates this effect. 

The result is that the sag rods resist some of the applied load and the loads in the welds and 
bolting are reduced by the presence of the sag rods. The load in each weld is reduced on the 
order of I 0%, and the bolting loads arc reduced on the order of 30%. Tbis result is consistent 
over the height of the wall (i.e., the top girt and bottom girl sec a similar impact). Based on these 
resu lts, the effect of the sag rods are not insignificant. However, it is expected that lhe 
magnitude of this effect would change with a more rigorous modeling of the bolted connection, 
as in Section 3.2.2. In any case, this efTect must be considered with other effects to determine if 
the stnrctures wi ll fai l prior to the turbine building exceeding 0.5 p ig. 

Note that these results are not expected to vary significantly for girts with different vertical 
spacing since the rods connections do not carry moments. 
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Figure 4-3. Single Girt Geometry for Sag Rod Evaluation 
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Figure 4-4. Multiple Girt Geometry for Sag Rod Evaluation 
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Figure 4-5. Single Girt Displaced Shape for Sag Rod Evaluation 
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Figure 4-6. Multiple Girt D,isplaced Shape for Sag Rod Evaluation 
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4.4. Issue 4 - Friction Effect on Bolted Joint 

4.4.1. Description 

Issue 4 questions how the joint girt is evaluated in NEDC 16-003 (Reference 2) analysis. 
Specifically, the issue addresses how friction between the girt to clip fasteners is included and 
questions which design code the NEDC 16-003 is u ing for this joint. 

As documented in Appendix A, the comment is as follows: 

Calculation NEDC 16-003 does not use the correct method/or joint design in 
accordance with A/SC standards. The calculation uses a method that accounts/or joint 
friction for as-built girt joint that is not conservative and does not meet A/SC 
requirements. 

In addition, address the following: 

• Provide the relevant construction standard used to assen1ble the turbine building 
column to girt joint Please specify the type of bolted joint design of the as-built 
girt joint (i.e. shear/bearing, slip-critical, or direct tension). 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, 
"Friction between steel swfaces is credited to tram.fer load between Jhe angle 
and channel and between the angle and column flanges following weld failure. A 
range of friction/or carbon steels is provided in various text (see f 16} as an 
example). A dry mild steel on mild steel 1•aL11e of 0. 78 is listed under static 
conditions, 111ith a sliding value around 0.42. A value o/0.35 has been commonly 
used as a lower bound friction value/or most steel on steel surface conditions. 
Since selecting a low value is considered consen•ative, a value of 0.25 is utilized 
herein. " 

4.4.2. Evaluation 

Constmction codes are concerned with ensuring that structures resist design loadings and have 
the requisite margin to ensure failure does not occur under the design loading conditions. Failure 
is desired in the case of the turbine building blowout panels underlying structural supports, so 
design codes arc not specifically applicable. An assessment of the physics of the problem, rather 
than code compliance is required to determine the suitability of the design in its function as a 
pressure relief. NEDC 16-003 does not address preload or the friction that could develop 
between the girt and the clip if the bolted connection were preloaded. Crediting friction results 
in load sharing between the bolts and friction in the joints. Load sharing reduces the bolt loads 
and is non-conservati ve to neglect when evaluating failure. Section 3.2.2 provides scoping 
analyses that assess whether the joint wi ll slip or not, and determines the resulting bolt loads. 
Two cases arc performed - one case with high friction and preload and the other case with low 
friction and preload. The scoping analysis results show that the joint will slip under the 0.5 psig 
loading even when a large friction factor and large preload are considered. These analyses also 
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confirm that the forces and moments applied to the limiting bolt are beyond its fai lure capacity 
based on actual material properties. See Section 3.2.2 for additional discussion. 

4.5. Issue 5 - Required of Blowout Area 

4.5.1. Description 

Issue 5 questions whether or not the area of the blowout panels predicted to fail below 0.5 psig is 
sufficient to maintain the turbine building pressure below 0.5 psig. The design basis requirement 
for the blowout panels is that they blowout at 0.5 psig. Consistently, the design basis analyses 
consider the blowout panels to fail when the general room pressure reaches 0.5 psig. 
Additionally, the design basis analyses assume that a certain area of the blowout panels will fail. 
This area is not stated in Reference 17, which calculates the turbine building response to a HELB 
event. Consequently, lhere is no comparison for lhe area predicted to fail at 0.5 psig in NEDC 
16-003, and NEDC 16-003 docs not make a conclusion on whether or not the predicted blowout 
area is acceptable. It is requested that an evaluation of the required area versus the predicted 
fa ilure area be performed. 

As documented in Appendix A, the comment is as follows: 

Calculation NEDC 16-003 does nor demonsrrare rhar The 5362 square foor blowout area 
is adequate to preve11t pressure retention beyond 0.5 psig in the Turbine building 
following a High Energy line Break (HELB) event. A prel'ious analysis pe,formed by a 
contractor using GOTHIC modeling found that a blowout area of 30,000 square foot still 
resulted in pressure retention. 

In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi, it 
is predicted.failure of the panel support system at this pressure will result in a loss 
(blowout) of total panel area of 5,362 ft2. " Provide the engineering analysis or 
calculation that demonstrates that a total panel area of 5,362Jt2 is enough to 
maintain peak pressure in the turbine building below 0.5 psig. 

4.5.2. Evaluation 

Discussion and Approach 

During a HELB event, the turbine building will pressurize locally around the break and the 
general pressure in the building will rise. When the general pressure in the building reaches 
0.5 psig, the blowout panels must fail, per the requirement. To maintain the pressure at or below 
0.5 psig, the area that blows out must be capable of passing the same flow at a 0.5 psi pressure 
differential as the flow entering the building from the HELB. Therefore, the following approach 
is used to assess adequacy of the predicted blowout area: 

• The mass and energy flows for the HELB event of concern are identified. 

• The volumetric flow of steam entering the building from the break as it expands to 0.5 
psig is determined. 
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• The area required to pass the same volumetric tlow rate at 0.5 psid is calculated using 
hand methods considering the following: 

o The maximum density of steam or air is considered, which increases the 
resistance and the required Oow area 

o The opening created by the blowout panels is considered to be a sharp edged 
orifice, which increases the resistance and the required flow area 

o The maximum flow rate from the corre ponding transient in Reference 17 is used. 

• The analysis considers the 30" line break in the turbine building operating 
floor. 

Results 

Tho calculation presented in Appendix B dotermines that an area equal to approximately 
2,300 ft2 is required to maintain a pressure of 0.5 psig for the 30" line break event analyzed in 
Reference 17 for the peak flow rate. This area is approximately half of the area predicted to 
blow out by NEDC I 6-003. Therefore, it is expected that the blowout area is sufficient to 
maintain the pressure at 0.5 psig or below. See Appendix B for additional calculation details. 

Note that the comment also states that previous GOTHIC modeling found that a blowout area of 
30,000 square foo t still resulted in pressure retention. MPR does not have access 10 this model, 
so cannot make any credible claim to its accuracy. However, MPR notes that GOTHlC util izes a 
one dimensional node-connector modeljng approach. Using GOTHIC results from a model 
intended to evaluate one phenomena lo provide a basis for something else tbat lbe model was not 
setup to evaluate may lead to overly conservative conclusions. 

4.6. Issue 6 - Effect of Columns on Blowout Area 

4.6.1. Description 

Issue 6 questions whether or not the 5362 ft2 of blowout panel area that is predicted to fail in 
NEDC 16-003 took into account area that would be blocked by the girt support columns. The 
girts are supporied at each end by an angle iron clip welded to the building columns. The 
blowout panels are attached to the girts and are continuous behind the support columns (i.e., they 
do not stop at the columns). Therefore, the flow area created by the blowout panels may be 
partially blocked by the support columns, and the actual flow area available may be less than 
predicted by NEDC I 6-003, if this was not taken into account. IL is requested that the area 
calculation be reviewed. 

As documented in Appendix A, the comment i a follow : 

"The assumed turbine building siding blowollf area in NEDC 16-003 (5362 square foot) is 
based on column centerline which would be non-conservatil>e because column flanges would 
protrude beyond column centerline and reduce the ac11wl blowow Meo. This would increase 
the pressure retellfion in the turbine building potentially beyond 0.5 psig. 

In additio11, address thefollowi11g: 
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• Provide engineering drawings that show the actual dimensions of the blowout area 
credited i11 NEDC 16-003." 

4.6.2. Evaluation 

Discussion and Approach 

NEDC 16-003 analyzes three girt configurations that are considered to be the weakest. These are 
girt types 133A, 1338, and l 33C. Spans supported by other girt types are not expected to fail 
because they have more robust connections. The calculation then determines whether or not the 
girls identified to be weakest will fail due to the 0.5 psig pressure load and at what ve1tical 
spacing failure occurs (affects magnitude of pressure load over length). NEDC 16-003 then 
determines which sections of the girts would blow out based on these results. To address this 
issue, tJ1e fo llowing approach is used: 

• The calculation of blowout area in NEDC 16-003 is reviewed. 

• The sections stated to fai l are compared to the design drawings in Reference 4. 

• An adjusted available area is calculated, as appropriate. 

Results 

The areas predicted to fail in NEDC-16-003 are shown in Figure 4-7 and Figure 4-8 for the 
No:rth and South Walls, respectively. These region are stated to fail because they meet the 
criteria of having average pan above and below each girt of 6'-7" (79 inches) or greater. For this 
discussion, the areas are divided in Regions A, B, and C, as shown in Figure 4-7 and Figure 4-8. 
Based on the calculations presented in NEDC 16-003 Section 4.7 and Reference 4 the fo llowing 
is observed: 

• Region A - Region A is calculated considering the width of Column C, but does not 
account for the width of Column Din the blowout area. 

o Note that the area for upper portion of Region A where girt types 133A arc used is 
conservatively calculated. 

• Regions 8 and C - Regions 8 and Care not calculated considering the width of Columns 
D, E, or F. 

The calculation below estimates that the total area blocked by the column over the height 
considered in NEDC 16-003 is 139 ft2 (or 2.6% of the total blowout area). Therefore, the 
remaining area avai lable for t1ow from the total blowout panel area is 5223 ft2• This area 
remains significantly greater than the 2,300 ft2 t1ow area required to maintain the turbine 
building operating room pressure below 0.5 psig (see Section 4.5.2). Therefore, the width of the 
columns does not significantly impact the avai lable flow area, and MPR concludes that this issue 
is not a technical concern. 
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HR.~ :- 99-lft - 932ft - 61 5tn • 61 .. n .ft 

HRB ·• Hll~ • 6l..f'9 ft 

HRc :a 7ft 2 ..- 6ft .._ !Ou,• 20.S33-ft 

Width of Columns D E and F. 18 WF 70 and 
85 beam References 12 and 4 

Height of Region A 

Height of Region B 

Height of Region C 

Each column at the boundary of a region only blocks an area equal to half the width of the 
column times the region height The columns in the midspan of a region block an area equal to 
the total column width times the region height The effective number of columns for each region 
are. 

Number of Columns m Region A 

~colB :- 2 Number of Columns m Region B 

~cote ... 2 Number of Columns m Region C 

The total area blocked by the columns w,thin the predicted blowout area is 

... 
¾tock :• \\.DEF 11\ oL~·Hll~ • :'\colB HRB ... :-.colC HRd • l39.4·ft· 

The resulting flow area available from the predicted blowout area 1s 
, ... 

·¼ow :- 5362ft. - Abtock • 5ll3·ft-
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Figure 4-8. South Wall Predicted Blowout Area 

4. 7. Issue 7 - Load Application and Effect of Full Wall 

4.7.1. Description 
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Issue 7 questions whether the load applied in the NEDC 16-003 analysis appropriately considers 
the effects of adjacent girts (above, below, and to either side) on the specific girt being analyzed. 
The turbine building wall is composed of several columns, girts, and blowout panels. The 
blowout panels create a continuous wall that spans the wall's width and height. The· blowout 
panels are secured to each other at their edges and to the girts where blowout panels join along 
horizontal lines. Because of tJ1is construction, the internal building pressure will apply to all 
blowout panels concurrently, and all girts must support tbc total load from all blowout panels. It 
is r,equcst.ed to confinn the analysis appropriately applied loads considering this simultaneously 
loading of the fu ll wall. 
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As documented in Appendix A, the comment is as follows: 

"Calculation N£DC 16-003 includes non-conservative assumptions involving how rheforces 
against the turbine building siding are distributed during a high energy line break. 
Specifically, the distributed force only assumes a single girt channel whereas the actual 
construction of the t11rbine b11i/ding blowo111 panel includes 11111/tiple girt channels. 
Co11seque111/y, the resultant force may 1101 be enough to ensure bolt and weld failures at 
pressures less than 0.5 psig. 

In addition, address the following: 

Clarijj, whether the res11lta111 force is distrib111ed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine building 
blowout panel. 
Provide a copy of the most curre111 revision ofCalc11lation NEDC 16-003. '' 

4.7.2. Evaluation 

Discussion and Approach 

Since the pressure load is applied to the enti re wall simultaneously, all girts must share the total 
load. The simplest estimation of the load each girt would be lo divide the total load by the 
number of girts. However, lhe spacing between girts varies at different locations. Consequently, 
some girts wi ll have more load than others. Gi11s with larger spacing wi ll have greater loads than 
girts with smaller spacing. It is expected that the load between two adjacent girts will be split 
evenly between those girts. Therefore, for a single girt the load is expected to be equal to 0.5 psi 
mul tiplied by the tributary area (i.e., the average of the area between the girt and the one above 
and between the girt and the one below it). This is the approach used in NEDC 16-003 to 
calculate the loads on an individual girt. To evaluate this theory, the following approach is used: 

• A simplified finite element model of a wall made up of blowout panels is developed 

• Elastic material properties are used for this general load distribution estimate 

• The wa ll is considered to be fixed by the girts along their length 

• A 0.5 psi load is applied to the wall 

• Loads are extracted at select locations 

• The extracted loads are compared to loads determined by a hand calculation using tbe 
calculation method discussed above. 

Results 

The model developed for this evaluation is shown in Figure 4-9, along with the boundary 
conditions and applied load. The vertical spacing of girts is varied in select rows to ensure 
generally applicability. The locations (A through E) assessed are shown in Figure 4- 10. The 
vertical spacing above and below each girt is listed in Table 4-1 . Figure 4-1 1 shows the 
displaced shape of the wall, which is consistent of the displaced shape of the turbine bui lding 
wall prior to blowout of the panels. The only difference expected is that the girts wi II bow out 
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and there will also be some bowing of the columns. However, these effects will not significantly 
impact the load distribution prior to blowout of the panels. Table 4-2 presents a comparison of 
the hand calculated loads and the loads from the finite clement model. The results show the 
difference in loads is 0.1 % or less. Therefore, the hand calculation method used in 
NEDC 16-003 is acceptable for calculating load on a single girt, and MPR concludes that this 
issue is not credible. 

Table 4-1. Location Information for Wall Load Distribution Evaluation 

Location Spacing Above Spacing Below Horizontal Lengthl1) 

(ft) (ft) Position (ft) 

A 6.25 7 Wall Edge 24 

B 6.25 7 Mid Wall 24 

C 5.75 5.75 Wall Edge 24 

D 5.75 5.75 Mid Wall 24 

E 5 6.25 Wall Edge 24 

F 5 6.25 Mid Wall 24 

Note: 
1. Length is distance between vertical column centers. 

Table 4-2. Location Information for Wall Load Distribution Evaluation 

Average Area!1l Calculated<2) 
FEA Load Location Load 

(ft2) (lbf) (lbf) 

A 159 11448 11448 

B 159 11448 11462 

C 138 9936 9941 .9 

D 138 9936 9930.4 

E 135 9720 9720.8 

F 135 9720 9719.5 

Note: 

1. Calculated as average of areas above and below girt using data in 
Table4-1 . 

2. Calculated as area multiplied by 0.5 psi (i.e. , 72 psf) 
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Figure 4-9. Model for Wall Load Distribution Evaluation 
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Figure 4-10. Locations Considered for Wall Load Distribution Evaluation 
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Figure 4-11. Displaced Shape for Wall Load Distribution Eval 
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A 
Issues Identified 

C S personnel provided MPR a list of the issu s identifi d r lated to ED 16-003 in an 
el ctronic mail (R fi r nc 3). Th I ctronic mail i attached. 
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Swanner, Craig 
From: Barker, Troy S.<tsbarke@nppd.com> 
Sent: Thursday, February 20, 2020 12:32 PM 
To: Bergquist, David; Swanner, Craig 
Subject: RE: Calculation to review 
Attachments: Issues list.pdf 
David/Craig, 

Attached are the list of issues that we have been provided anonymously. Please use these to develop 
the proposal for the review. As we talked yesterday, I would like the "Focused Review" of the response 

to the issues. 
Thanks, 
Troy 

From: Bergquist, David <dbergquist@mpr.com> 
Sent: Monday, February 17, 2020 5:11 PM 

To: Barker, Troy S.<tsbarke@nppd.com>; Swanner, Craig <cswanner@mpr.com> 
Subject: RE: Calculation to review 
This email is from dbergquist@mpr.com. Do you know them and are you expecting this? - Look again! 

Use the "Report Phishing" button if you think this is a phishing email. 
Phishing is the #1 threat to NPPD. You are our best defense II 

Stay Vigilant! 

Troy: 
We have had some time to review the calculation. Our initial take is that the calculation seems 

reasonable, but there are a number of items we think would be worth looking into in more detail 
including: (1) the assumption that static load applicat ion bounds dynamic load application conditions, 

(2) the failure criterion selected, (3) the appropriateness of the model boundary conditions, {4) 
configurations selected to model, etc. 
We would like to have a quick discussion with you regarding two main options for moving forward. The 

options include: 

• Full Independent Review - MPR would perform a complete independent calculation review, we 

would fully recreate the existing model to determine the impact of changes in assumptions on 
the conclusions. 

• Focused Review- The more efficient option would be for you to provide us the technical 

concerns raised regarding the calculation, and we focused our review on the merit of those 
concerns. In this case, MPR would still perform a high level review of the whole calculation, but 

we would focus any analytical effort on the specific concerns. 

In either case, we would document our efforts in either a memo or short report including our review 
findings and conclusions. 

Please let me know your thoughts on these two options and when you are available to discuss further. 
Best Regards, 

David and Craig 

From: Bergquist, David 

Sent: Friday, February 14, 2020 5:25 PM 
To: 'Barker, Troy S.' <tsbarke@nppd.com>; Swanner, Craig <cswanner@mpr.com> 

Subject: RE: Calculation to review 
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Thank you Troy. We've been reviewing and discussing today, and we expect to send you some 

preliminary options for what we could do on Monday. 
Have a good weekend. 

David 
From: Barker, Troy S. [mailto:t sbarke@nppd.com) 

Sent: Thursday, February 13, 2020 6:05 PM 
To: Bergquist, David <dbergquist@mpr.com>; Swanner, Craig <cswanner@mpr.com> 

Subject: Calculation to review 
David/Craig, 

Per our telecon today, I have attached the calculation that is the subject of the allegation for your use to 
prepare the request for proposal and subsequent review. We can talk in more detail next week. 

Regards, 

Troy Barker 
Engineering Programs & Components Manager 
NPPD-Cooper Nuclear Station 

402-825-5027 

Contents of lssucs List.PDF: 

Issue # I 

The girt bolt ultimate strength and shear strength assumed in Calculation EDC 16-003 is non
conservative and may not be representative of tJ1c bolts used in the blowout panel construction. 
Spcci fically, the calculation improperly uses an average ultimate strength instead of maximum tested 
ultimate strength. Additionally, the average tensile strength is derived from testing of warehouse 
stock bolls which are likely from di ITerent heat and lots than of the bolts used in blowout panel 
construction. The average ultimate strength may not bound the ultimate crength of bolts used in 
construction. 

Address the following: 

• Provide a discussion and evidence of any validation activities (walkdowns. testing, etc.) 
performed to ensure that the currently installed girt bolts arc of the same grade (ASTM Grade 
A307) and/or have the same material [Properties a the bolts that were te led for Calculation 
NEDC 16-003. 

Issue #2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that the 
inner and outer girt bolls, the near and far fillet welds, and the sag rod will fail in a sequential manner 
rather than being loaded in a shared load condition. Assuming a shared load condition for these 
components would be more realistic and would significantly increase the amount of pressure required 
to ensure the bolts and the welds would fail. 
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Address the following: 

• Provide the technical justification as to why it is appropriate to model the loading of the 
bolts, welds, and sag rods in a sequential manner rather lhan modeling the load as being 
simu ltaneously distributed across all components. 

Issue #3 

Calculation NEDC 16-003 docs not appropriately account for resi&tancc from sag rods i11Stallcd 
between channel girts. These sag rods would restrain girt channel twisting and should be factored 
into the analysis. 

Address the following: 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods supporting 
the channel girts are nexible in bending because of the relatively large span (between gi,1s) 
and small cross section, resulting in flexibili ty and low bending resistance. Therefore, the sag 
rods do not provide significant resistance to twisting of the girt channel. The relative stiffness 
of .the blowout panels is likewise small compared to the stiffness of the girt channel and will 
not sign ificantly affect the twisting of the girt channel." 

Provide the technical information (dimensions, material properties, etc.) of the sag rods used to 
justify Calculation NEDC 16-003, Section 2.2, Assumption 3. 

Issue #4 

Calculation N EDC 16-003 does not use the correct method for joint design in accordance with A I SC 
standards. The calculation uses a method that accounts for joint friction for as-built gi11 joint that is 
not conservative and docs not meet AISC requirements. 

In addition, address the following: 

• Provide lhe relevant construction standard used to assemble the turbine building column to 
girt joint Please specify the type of bolted joint design of the as-built girt joint (i .c. 
shear/bearing, slip-critical, or direct tension). 

• Provide lhe torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and between 
the angle and column flanges following weld failure. A range of friction for carbon steels is 
provided in various text (see [16) as an example). A dry mild steel on mild steel value of0.78 
is listed under static conditions, with a sliding value around 0.42. A value of0.35 has been 
commonly used as a lower bound friction value for most steel on steel surface conditions. 
Since selecting a low value is considered conservative, a value of0.25 is utilized herein." 
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Issue #5 

Calculation NEDC 16-003 docs not demonstrate that the 5362 square foot blowout area is adequate 
to prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (H ELB) event. A previous analy is perfonned by a contractor u ing GOTHIC modeling found 
that a blowout area of 30,000 square foot still resulted in pressure retention. 

In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of0.45 psi, it is 
predicted fai lure of the panel support system at this pressure will result in a loss (blowout) of 
total panel area of 5,362 ft2." Provide the engineering analysi or calculation that 
demonstrates that a total panel area of 5,362 fu is enough to maintain peak pressure In the 
turbine building below 0.5 psig. 

Issue #6 

The assumed turbine building siding blowout area in EDC 16-003 (5362 square foot) is based on 
column centerline which would be non-conservative because column flanges would protrude beyond 
column centerline and reduce the actual blowout area. Thi would increase the pressure retention in 
the turbine building potentially beyond 0.5 psig. 

In addition, address the following: 

• Prov ide engineering drawings that show the actual dimensions of the blowout area credited in 
NEDC 16-003. 

Issue #7 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces against 
the turbine building siding are distributed during a high energy line break. Specifically, the 
distributed force only assumes a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not be 
enough to ensw·e bolt and weld fa ilures at pressures less than 0.5 psig. 

In addition, address the following: 

• Clarify whether the resultant force is distributed across only a single girt channel connection 
or across multiple girt channel connections supporting each turbine building blowout panel. 

• Provide a copy of the most current revision of Calculation EDC 16-003. 
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B 
Calculation of Required Blow Out Flow Area 

This appendix estimates the blow out now area required to maintain the turbine building 
operating room pressure at or below 0.5 psig, consistent with the conditions discussed in 
Section 4.5.2 

B. 1 Transient Conditions 

B.1.1 State Information 

There are two maior flow cond1t1ons 1dent1fied for the 30" hne bfeak event which occur at two 
different time periods in the transient This calculation considers both sets of conditions 

mass flow rate enthalpy quality 

lb BTU 
m1 :"' 9470- ht:,.. 1189j - QI - I 

s lb 
Ref 6 pp 14 and 15 

lb an; 
m2 :a 31560- h1 :- 594- Q2 :- 0.07 

s - lb 
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There are two ma1or flow cond111ons identified for the 30" hne break event which occur at two 
different time penods in the transient This calculation considers both sets of conditions 

mass How rate 

lb 
m1 • 31560-

s 

tnlhalpy 

BTU 
h1 = 118951b 

BTU 
h2 -- m"""'ib 

quahty 

Ref 17 pp 14 and 15 

The pressure temperature and entropy associated with each cond1hon is determined as follows 

P ) BTU H5t(P.Q) ·• StmPQ - .Q.O -
psi lb 

enthalpy as a function of 
pressure and quahty 

finding pressure to use remaining winsteam functions 

pguess ·• SOOps1 

Pa :- Flfld(pguus) • 1.o·s ,( 10
3 

psi 

T 1 :- StmPJ 2 .01 °F • m.s:n.er 

SI .• StmPQs( 2 .Q, .o) - 1381 
psi 

Given 

Hst(pgum .Q2) = h2 

P2 :• find(pguess) • 1.0-B >< 10
3 

psi 

r2 :- StmPj Pi .0) 0 r • 549.'64 :F 
' l ps1 

( P2 ) s2 -. StmPQS -: Q2. 0 • 0. 79i 
\ psi 

0315-0084-RPT-001 , Revision 0 

Steam pressure for concfition 1 

Temperature for cond1t1on 1 

entropy for concfrtion 1 

Steam pressure for condrt1on 2 

Temperature for condrt1on 2 

entropy for condrt1on 2 
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B.2 Volumetric Flow Rate 

Pr '.• 0.5pst + latm 

f Pr )f\3 f\3 
\·2 :• StmPS\l - · . s, .0 - • S.661-

pst - lb lb 

B.3 Orifice Loss Coefficient 

Turbine building max pressure 

specific volume of steam after 
1sentrop1c expansion to room 
cornditions at O 5psig for condition 1 

specific volume of steam after 
1sentropic expansion to room 
cond1hons at O 5ps1g for condition 2 

Volumetric How rate mto building for 
condition 1 

Volumetnc How rate mlo building for 
condition 2 

The opening created by the blowout panels 1s treated as a sharp edge onfice Reference 18 
Page A-21 provides guidance for calculating the loss coefficient for an orifice 

r3 • 0.0001 Ratio of downstream to upstream areas 
conservatively taken to be very small 

Flow Coeflicent C. 1s taken to be O 6 which 1s 
approximately the mm value conservative 

Flow Coefficient Cd as a function of p 

Loss coefficient based on smaller How area as a 
function of p 

Loss coefficient for orifice 

Three different fluids may be movmg through! the hole created by the blowout 
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B.4 Required Flow Area 

Three different fluids may be moving through! the hole created by the blowout 

Density of air at 68 °F 
Ref 18. p A-9 

Density of steam m condition 1 density of steam in cond1t1on 2 

lb kg 
Pair ... 0.07)2- = l.205 -

f\3 m3 

I kg 
Pt ·=- - • 0.832-

,·1 m3 

I kg 
P2 :- - .. 1.8JS-

v1 3 
- m 

Note that a lower air temperature would increase the air density but lower temperatures are not 
expected nor would they change the results of this calculation 

The maximum density WIii be conservatively used for calculating the required flow area 

kg 
PO.ow :- max(pa.ir, Pt ·P2) • 1.848-

3 
m 

The maximum volumetric flow rate 1s 

3 
\'t1ow :• max(V 1. V2) • 7.i46 x 10

3 ~ 
s 

The specified maximum pressure drfferential is. 

dP ·• 0.Spsi 

The required flow area to pass the maximum flow is 

Required flow area 
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1.0 Introduction 

1.1. Background 

A portion of the north and south Turbine Building walls at Cooper uclear Station (CNS) arc 
designed as blowout panels. Per C S lJFSAR Amendment 25 (Reference I), these panels are 
designed to fail prior to the pressure inside the turbine building reaching 0.5 psig after a high 
energy line break (HELB). 

Previous evaluations have shown that the panels and their attachment to Lhc slructural steel arc 
not limiting. Because of this, Nebraska Public Power District (NPPD) Calculation NEDC 16-
003 (Reference 2) was performed lo demonstrate that the underlying turbine building structure 
wi ll fai l if a 0.5 psig pressure load is applied to the blowout panels. The turbine bui lding 
blowout panels are secured to the toe of horizontal C-channel girts, which span the length 
between turbine building columns (see Figure 1-1). Each girt end is typically connected to the 
turbine building column flanges via an angle iron clip. The girl is bolted to the angle iron clip, 
and the angle iron clip is lap welded to the column via two fillet welds. NEDC 16-003 concludes 
that these connections in a subset of blowout panels will fail when subjected to a 0.5-psig 
internal pressure load from the HELB event. 

Recently, NPPD received an anonymous allegation that raises seven potential issues with the 
calculation, including several of the assumptions and the conclusions ofNEDC 16-003. NPPD 
requested that MPR perform an independent review of NEDC 16-003 specifically focusing on 
the merit, or lack thereof, of the issues raised in the allegation. 

1.2. Purpose 

This report documents MPR 's independent review of the evaluation of the turbine bui lding 
blowout panels' stnictural suppo11s documented in EDC 16-003. MPR's independent review 
included our assessment of the technical approach and the overall valid ity of the evaluation's 
conclusions. This report also provides MPR's assessment of each of the seven specific 
allegations raised against EDC 16-003. The allegations are documented in Appendix A. 
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2.0 Summary and Conclusions 

2. 1. Overall Assessment 

MPR performed an independent review of EDC 16-003 focusing on the technical approach and 
overall validity of the report's conclusions. As part of our review, MPR developed a number of 
scoping evaluations using ANSYS to test key assumptions and behaviors of the underlying steel 
support structure for the turbine building blowout panels. Note that MPR only considered the 
same subset of blowout panels as those determined in EDC 16-003 to be most susceptible to 
fa ilure (Girt Types I 33A, I 33B, and I 33C). 

lt should be noted that standard design codes arc intended to build in margin to failure in a 
design and therefore, the results are not gcn,crally intended for calculating accurate actual failure 
loads. This was recognized in NEDC 16-003, and MPR considers the overall NEDC 16-003 
methoclology robe appropriare for esrimaring failure limirs. Ln general, assumprions anct 
analytical techniques arc consistent with the physic of the problem and current state-of-the-art. 
Structural engineering code guidance, which would bui ld margin into the load or stress limits, is 
appropriately not followed. MPR notes that the 0.5 psig HELB internal pressure load applied to 
the structure results in stresses for many of the connections that arc well beyond the limits of 
design codes. 

The key components in the structural load path are the girt-to-clip bolts and the fillet welds that 
connect the angle clip to the turbine building column. Based on our review of the structural 
behavior, if either one of these connections fails, then the underlying support structure for a 
blowout panel will fail. To assess each component, MPR performed a series of three 
dimensional finite clement models of the bolted and welded connections including plasticity with 
actual material properties. MPR 's assessment of each of these connections is provided below: 

• Girt to Clip Bolts Analyses were performed with (a) high friction and high prcload and 
(b) low friction and low preload. In both cases, MPR 's model demonstrated that the joint 
slips through the clearance between the bolts and the bolt holes such that the bolts begin 
carrying load directly through shear. The slipping is caused by prying action and a high 
shear loading. The model predict that the combination of shear and tensile loading wi th 
the moments that result from the prying action of the clip on the gi rt significantly exceeds 
the failure criteria. Therefore, MPR concludes that the girt to clip bolts are likely to fai l 
upon a 0.5 psig pressure loading. This is consistent with the conclusions of NEDC I 6-
003. 

• Clip to Column Welds - This model con idered that the bolt remained intact and 
transferred all the load through their connection without slipping. Results demonstrated 
high plastic strains in the weld well beyond the material 's failure strain. Other effects 
including sag rods, potential for over-sized welds, bolt slippage were evaluated 
individually. The strains are sufficiently high in the base case that these other effects are 
not expected to impact the conclusion that the welds will fail. Therefore, MPR concludes 
that the welds would likely fail due to the 0.5 psig pressure loading. This is consistent 
with the concl.usions ofNEDC 16-003. 
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MPR concludes that at least one component in the load path of the turbine building blowout 
panels underlying structural steel will fail for the Girt Types 133A, 133B, and 133C. Therefore, 
MPR agrees with the overall conclusions ofNEDC 16-003 and concludes that the specified 
blowout panels will fai l if subjected to a pressure loading of0.5 psig. However, it is noted that 
MPR estimated the required blowout area to maintain a 0.5 psig pressure is approximately ha lf of 
the area predicted to blowout in NEDC 16-003. Therefore, MPR concludes that there is even 
more margin than credited in NEDC 16-003 for uncertainty in the calculation inputs and 
assumptions. See Section 3.0 for additional details on MPR's overall assessment of 
NEDC 16-003. 

2.2. Assessment of Specific Issues 

A summary of MPR 's assessment of each of the individual issues related to NEDC 16-003 is 
provided in Table 2-1. MPR finds that Issues 2, 5, 6, and 7 are either not technical concerns or 
an: aln:auy auc4ua1cly auurcsscu i11 NEDC 16-003. 

MPR notes that Issue 5 (required blowout area) was not addressed in NEDC 16-003. To address 
the issue, MPR estimated the required area to maintain the internal pressure from the limiting 
H ELB break at or below 0.5 psig to be approximately 2300 ft2. NEDC 16-003 predicts that 
turbine panels with an area equal to about 5400 ft2 wi ll fail and blowout. Thus, there is 
considerable margin between the predicted blowout area and the required blowout area. This 
margin provides added confidence that the potential input uncertainties (e.g., material limits) and 
non-conservatisms in NEDC 16-003 will not impact tJ1e conclusion that the turbine building 
blowout panels wi II satisfy their design basis function after a H ELB event. 

Issues I, 3, and 4 idcnti fy non-conservatisms in the NEDC 16-003 calculation approach. On 
aggregate, MPR believes that these non-conservatisms are balanced by other factors not credited 
in NEDC 16-003 ( e.g., dynamic effects of the fast pressure load application are neglected) and 
the quanti fied margin beyond fai lure. Further, MPR evaluated each of these effects and it is our 
opinion that these non-conservatisms will not impact our overall conclusions identified in 
Section 2.1 (i.e., at least one portion of the girt connection load path wi ll fail under the 0.5 psig 
internal pressure loading from a HELB event). 

See Section 4.0 for additional details on MP R's individual assessments of each issue. 

2.3. Recommendations 

As part of this assessment, M PR offers the fo llowing recommendation to support closure of these 
issues: 

• All calculations performed in this assessment are scoping evaluations which are meant to 
determine how a given effect influences the evaluation conclusion. These results have 
been reviewed but have not been through MPR's complete quality assurance process for 
typical calculations. The turbine bui lding blowout panel required area to relieve a 
0.5 psig pressure after a HELB event is a key result which provides added confidence in 
the NEDC 16-003 conclusions. MPR recommends that NPPD perform a formal 
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safety-related calculation to determine and document the required turbine bui lding 
blowout panel area. 

As mentioned above, the calculations perfonned in support of this report are scoping in nature 
and cannot be used as formal design input. However, they support the conclusions of an existing 
safety-related calculation NEDC 16-003. lfNPPD requires that evaluations performed to 
support th is report be developed into formal calculations MPR recommends the following to 
support that effort: 

• Several non-conservatism in NEDC 16-003 were identified through the anonymous 
allegations raised and through the course of developing this report. The non
conservatisms arc balanced to some extent by other conservatisms in the document. 
MPR recommends that NPPD perform an evaluation which addresses all non
conservatisms related to NEDC 16-003 identified in the anonymous allegations and those 
identified by MPR in Section 3.0 in a single representative model. As appropriate and 
practical, conservatisms in the NEDC 16-003 methodology should also be removed. 

• There is also some uncertainty in the inputs used, which impacts both conservatisms and 
non-conservatisms in NEDC 16-003. If PPD desires to reduce the uncertai.nty in the 
analysis inputs, MPR recommends performing the following activities on a sampling 
basis: 

I. Assess weld configurations to identify weld quality, weld size, and length of 
weld. 

2. Perform bolt testing of installed bolts to determine the bolting material properties. 
lt may be possible to perform hardness test ing of installed bolts, or several bolts 
could be removed for testing. If bolts wi ll be removed, consider both tension and 
shear testing. 

3. Measure the actual location of the attachment screws that connect the blowout 
panels to the girts to determine the location on the girt where the blowout panel 
will act. 
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Table 2-1 . Issue Summary 

# Issue MPR Conclusion 

NEDC 16-003 assumptions regarding bolt strength may potentially be 
non-conservative. While MPR's opinion is that the assumptions made in 
NEDC 16-003 to determine the bolt ultimate tensile strength (UTS) are 
reasonable, there is evidence that supports a higher bolt ultimate tensile 

1 Bolt Strength strength by as much as 20%. While, there is uncertainty in the 
equivalence of the material properties of the bolls tested and those 
installed in the building, the magnitude of this uncertainty would be 
bounded by the 20% above, which would put the bolts in the upper range 
of possible bolt strengths for A307. These uncertainties were considered 
when making our overall assessment that the bolts will fail. 

MPR concludes that the overall failure sequence and the load sharing 

Failure Sequence and 
documented in NEDC 16-003 between the girt-to-clip connection bolts 

2 and the clip lo column welds is based on the actual physics of the 
Load Sharing 

problem and is appropriate for use in the evaluation. See conclusions for 
Issues #3 and #4 which specifically address the sag rods and bolt friction. 

NEDC 16-003 neglects the effect of the sag rods. The sag rods would 
reduce girt twisting and loading on the girt connections, so this 
assumption is therefore non-conservative. Scoping analyses performed 

3 Effect of Sag Rods by MPR show that this reduces the loading on the girt connect ions by as 
much as 10% for each weld and 30% for the bolts. The margins beyond 
failure in NEDC 16-003 would be reduced by this amount, but would still 
result in a failure. This effect is considered in MPR's overall assessment. 

NEDC 16-003 does not address preload or the friction that could develop 
between the girt and the clip if the bolted connection were preloaded. 
Crediting friction results in load sharing between the bolts and friction in 
the joints. Load sharing reduces the bolt loads and is non-conservative to 

Friction Effect in 
neglect when evaluating failure. Scoping analyses performed by MPR 

4 Bolted Joint demonstrate that for the largest friction coefficient and the bolts preloaded 
to two-thirds yield strength, the girt to clip joint is expected to slip through 
the clearances such that the bolts will be loaded in shear through contact 
with the clip and girt. These analyses also confirm that the forces and 
moments applied to the limiting bolt are beyond its failure capacity based 
on actual material properties. See Section 3.2.2 for additional discussion. 

NEDC 16-003 does not address this issue. Scoping calculations 

Required Blowout 
performed by MPR estimate that an open area of only about 2300 ft2 is 

5 required to maintain the turbine building general pressure to 0.5 psig or 
Area 

below during a HELB event. This is less than half of the predicted 
blowout area from NEDC 16-003 (5400 ft2) . 

Evaluations performed by MPR demonstrate that the width of the 

6 
Effect of Columns on columns does not significantly impact the available flow area. This result 

Blowout Area combined with the conclusions to Issue #5 led MPR to conclude that 
available flow area is not a technical concern. 

Scoping evaluations performed by MPR of the entire wall showed a 

Load Application and 
negligible difference in the load sharing between girts when compared to 

7 
Effect of Full Wall 

the simplified single girt models. Therefore, MPR concludes that the 
tributary method used to apply the pressure load in NEDC 16-003 is 
acceptable for calculating loads on a single girt. 
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3.0 Overall Assessment of NEDC 16-003 

MPR performed an independent review of NEDC 16-003 focusing on the technical approach and 
overall appropriateness of the report's conclusions. Our general assessment is documented in 
Section 3. 1. 

The key components in the structural load path arc the girt-to-clip bolts and the fillet welds that 
connect the angle clip to the turbine building colunm. If either one of these connections fai ls, 
then the underlying support structure for a blowout panel will fai l. MPR performed scoping 
evaluations using ANSYS1 to test key assumptions related to each portion of the load path and 
assess whether these components would fail under the 0.5 psig HELB event loading. The 
scoping calculations and ow· assessment of the NEDC 16-003 conclusions are provided in 
Section 3.2. 

3.1. General Assessment 

MPR considers the overall NEDC 16-003 methodology to be appropriate for estimating fa ilure 
limits. In general, assumptions and analytical techniques are consistent with the physics of the 
problem and current state-of-the-art. N EDC 16-003 's methodology does not strictly fo llow 
structural engineering code guidance, which would bui ld margin into the load or stress limits and 
ma!k.e fai lure prediction potentially non-conservative. MPR notes that the 0.5 psig HELB 
internal pressure load applied to the structure results iii stresses for many of the connections that 
arc well beyond the limits of design codes. 

MPR reviewed the NEDC 16-003 methodology and identified the following significant 
conservatisms: 

• Dynamic Amplification - After the HELB event, the turbine building pressurizes rapidly. 
NEDC 16-003 ignores the dynamic response of the structure and any dynamic 
amplification from the impulse. This could under-predict the applied pressure load by as 
much as a factor of two (i.e., the dynamic load experienced by the blowout panels may be 
twice the magnitude of the building pressure because of the stmcture's dynamic response 
to the transient). While the transient is relatively quick, it is not quite an impulse load, so 
the factor wi ll be less than two, but still wi ll be expected to increase the load experienced 
by the panels and therefore, the girts. 

• Load Application - NEDC 16-003 applies the HELB load to the girt at its leg's 
midsection. ln reality, the load wou ld be applied at the location where the screws auach 
the panels to the girts. Based on photographic evidence, the screws typically appear to be 
closer to the girt C-channel toe than its midsection. Applying the load at this lower 
location would increase the twisting moment on the girt thereby increasing the likelihood 
of fai lure. If the screws are 1/4-inch lower than the assumed load application location 

1 ANSYS Version 20 19 R 1 is a general purpose finite element code commonly used in the nuclear industry to better 
understand the behavior of structures. 
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(which seems reasonable based on photographs). the twisting moment would increase by 
about 20%. 

• Load Directio11 EDC 16-003 uses ANSYS models with large denection effects 
included. The load is applied gradually and the stiffness matrix is recalculated as the girt 
twists. The load direction is maintained orthogonal to tbe girt as it twists. The changing 
load direction is resisted by the strong axis of tl1e girt. In reality, the load would continue 
in the horizontal direction parallel to the ground. This would subject the girt to a greater 
percentage of weak axis bending, reduce the strucnire's capacity, and reduce the pressure 
that causes the girt to locally buckle. 

MPR also notes the fo llowing which may potentially be non-conservative regarding the NEDC 
16-003 methodology: 

• Bolt Stress Co11ce11tratio11 Factor - NEDC 16-003 applies a stress concentration factor to 
the average bolt stress. The bolt stress is determined by extracting reaction loads from 
the AN SYS model and dividing by the bolt nominal tensile area. Stress concentration 
factors are typically applied to determine a peak stress for comparison with fatigue 
limits.2 Use of a stress concentration factor when postulating a gross section failure is 1101 
typical practice. When assessing bolt failure, MPR did not apply a stress concentration 
factor. 

• Bolt Clearance - A significant component of tbe bolted connection loading is a result of 
the statically indeterminate problem where a beam is loaded in shear with both ends 
fixed. In this case, the shear loading causes the beam to flex, and the overall beam length 
increases. Since both ends are fixed, this stretching induces an axial load in the beam. In 
our case, an axial load is induced as the girt is stretched when loaded in shear by the 
internal pressure load. The induced axial load is a significant fraction of the total load on 
the connections. If clamping friction in the bolting joint is insufficient, then the joint 
slips through the clearance between the bolts and the boles in 1be girt web and clip. 
Scoping evaluations i11dicate about 15% to 20% of the reaction load is relieved if the joint 
slips. NEDC 16-003 models the bolled joint in a manner that docs not allow the joint to 
slip, which is non-conservative if the joint would slip. MPR notes that the initial joint 
preload and its current tightness is not known. MPR 's scoping evaluations consider both 
a joint with high friction and high preload and a joint with low friction and low preload to 
determine if these effects impact the overall conclusions. 

• Flexibility of Column Fla11ge - NEDC 16-003 assumes that the column flange is rigid 
relative to the girt. ln general, this is a reasonable assumption. However, any tl.exibility 
in the column flange will reduce the forces and moments tl1at are reacted through the girt 
connection to the column. We expect this effect is small, but MPR will consider this 
flexibility when assessing whether each connection will fail. 

• Weld Size - NEDC 16-003 does not include any allowance for oversized welds. In 
general, fil let welds specified to have a leg size of 1/4-incb are made slightly larger to 

2 Sec for example Paragraph NB-3222 of the ASME Boiler and Pressure Vessel Code, Section Ill, Division I. 
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ensure that the minimum requirement is satisfied. MPR will consider this when assessing 
whether the welds will fail. 

• Bolt Strength - See Section 4.1. 

• Eff ect of Sag Rods - See Section 4.3. 

• Friction Effect on Bolted Joint - See Section 4.4. 

3.2. Load Path Assessment 

Scoping evaluations using AN SYS are provided for each of the key components in the 
connection load path. 

3.2.1. Clip to Column Welds 

The 3/8-inch thick angle iron clip is connected to the column by a pair of lapped 1/4-inch fi llet 
welds (see Figure 4-1 ). If the girt to angle iron clip bolts do not fail, then all of the load applied 
to I he girt must be reacted through these welds into the column. If these welds fail, then girt 
support is lost and the girt buckles under the pressure load as demonstrated in N EDC 16-003. To 
assess whether these welds will fail, MPR developed a scoping finite clement modcD of the 
welded connection using ANSYS. The model is similar to the one developed in NEDC 16-003. 
Key aspects of the model , including differences from the EDC 16-003 model, are identified 
below: 

• Each model includes solid model representations of half of the girt (Type l 33C), the two 
bolts connecting the girt to the clip, the angle clip, the fillet welds attaching the angle clip 
10 the turbine building column flange, and a portion of the turbine building column 
flange. 

• The model includes half of the girt with a ymmetry condition at it midspan. The 
column flange is fixed where the flange meets the column web and has a symmetry 
condition at the upper and lower ends of the column flange portion. 

• The model is meshed with solid elements, including the entire length of the girt. This is a 
difference with NEDC 16-003, but it is immaterial. The beam representation for a 
portion of the NEDC 16-003 model also includes the appropriate beam twisting behavior. 

• Similar to NEDC 16-003, the 0.5 psig pressure I IELB load and the deadweight of the 
blowout panels is applied as a line load assuming the blowout panel screws attach to the 
girt at the midpoint of the girt flange. 

• The load direction of the pressure is unchanging as the girt twists. This is different from 
NEDC 16-003, removes unnecessary conservatism, and more accurately represents the 
actual load behavior. 

• The bolted joint between the girt and the clip is assumed to be tight with no sl ip. 

• The model includes large deflection (i.e., the stiffness matrix is adjusted as the model 
deflects) and plasticity. Material properties are consistent with the true stress-strain curve 
developed in EDC I 6-003 which is ba ed on mechanical properties documented in the 
original material certs. 
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• Unlike NEDC 16-003, the model includes a three dimensional representation of each 
fillet weld. TI1is pcm,its an assessment of the predjctcd strain at each weld to determine 
if a weld is expected to exceed its elongation 1imj1. MPR believes this is a more accurate 
way to assess whether the weld will fail. 

• The effect of the sag rods are neglected. These effects are assessed in Section 4.3. 

The model is shown in Figure 3-1. The predicted plastic strains at the weld between the end of 
the clip and the column are shown in Figure 3-2. As shown, the plastic strains for a portion of 
the weld are estimated to be above 20% (the minimum elongation for A36 steel). Minimum 
elo:ngations are determined ba ed on a uniaxial tensile te t and only consider tensile strain in one 
direction. The actual weld has strain in multiple directions. so the failure strain will be less than 
the uniaxial tensile failure strain. 

Tension in multiple directions can be assessed using a parameter called triaxiality factor. 
Triaxiality factor is the ratio of the hydrostatic pressure stress (i.e., the average of the three 
principal stresses) to the equivalent stress (i.e., Von Mises stress) al any location. The triaxiality 
factor is zero for the case of pure shear, one-third for uni axial tension, and one for tr iaxial 
tension in all three direction. A criterion designed to safeguard against local failure by 
comparing plastic strains to failure strains using the triaxiality factor has been incorporated into 
modern editions of Section VIII, Division 2 of the ASME Boiler and Pressure Vessel Code (sec 
Paragraph 5.3.3. 1 of Reference 5).3 Figure 3-3 hows the ratio of the calculated plastic strain to 
the strain limit per the Section Vlll Division 2 of the ASME B&PV Code. Values over one in 
Lhe figure indicate locations in Lhe weld Lhat will fail. As shown, a significant length of the weld 
is well beyond the limit and predicted to fai l. ote that results from this figure ignore aoy 
residual plastic strain in the weld. Residual plastic strain is common in welds and would further 
reduce the fai lure strain. 

Once fai lure is initiated one of two things will happen: 

• A flaw will develop in the weld that is unstable and complete brittle fai lure will occur, or 

• Stresses will re-distribute and the remaining weld with less area will have higher stresses 
and strains and failure wi ll continue to propagate through tearing. 

In either case, the welded connection wi ll not be able to support the HELB internal pressure 
loading. Therefore, MPR concludes that the weld will fail under the 0.5 psig pressure load. 

Because of the excessive strains compared to the aJlowable triaxial strain, MPR considers that 
these conclusions are still valid when considering any of the effects identified in Section 3. 1 
either separately or concurrently. 

1 The basis for this methodology is provided in PVP2009-77122 (Reference 6). 
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Equivaltnt Plastic Strain 
Type: Equivalent Pl11tic Slr1ln 
Unrt: ln/1n 

0.31283M•x 
0.2 
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0,15 
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0.075 
0.05 
0.025 
OMin 

Figure 3-1. Model to Assess Clip to Column Welds 

Figure 3-2. Predicted Plastic Strain 
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Expression: EPPLEQV_RST/(0.3646"'2.n8282"(· 1 776"'((S1 ~S2+S3)/3/SEQV)· 1/3)) 
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4/11/2020 9:42 AM 

7.033 Max 
1 
0.875 
0.75 
0.625 
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0.375 
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0.125 

3.2.2. Girt to Clip Bolts 

Figure 3-3. Ratio to Strain Limit 

The girt web is 0.24-inch th ick and is connected to the 3/8-inch thick angle iron cl ip via two 
3/4-inch, ASTM A 307 steel bolts with appropriately sized nuts and washers. The through holes 
in the girt web and angle clip are 13/16-inch diameter. If the fasteners are tightened, the preload 
in the bolts will provide a clamping force between tl1e girt web and angle clip. Friction 
developed from the clamping force will transfer some of the load through the interface rather 
than through the bolts. Thus there is the potential for load sharing between the bolts and friction 
in the connection. To evaluate this condition, two scoping A SYS models were developed. The 
models are described below: 

• Each model included solid model representations of half of the girt (Type I 33C), the two 
bolts connecting the girt t.o the clip, the angle clip, and the fi llet welds attaching the angle 
clip to the turbine building column flange. 

• The boll and nut are modeled as a single structure. The head dimensions are based on the 
width across the comers of the hex head/nut, and the shank is assumed lo be the nominal 
bolt diameter. 

• The models are fixed at the leg of each fillet weld to represent the column. 

• A symmetric boundary condition is provided at the midspan location of the girt. 
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• Similar to NEDC 16-003, the 0.5 psig pressure HELB load and the deadweight of the 
blowout panels is applied as a line load where the blowout panel screws attach to the girt 
at the midpoint of the girt flange. 

• The models include large deflection (i.e., the stiffness matrix is adjusted as the model 
deflects). 

• Material properties are consistent with the true stress-strain curve developed in NEDC 
16-003 which is based on mechanical properties documented in the original material certs 
of the structural members. 

• The following cases are perfonned: 

o High Friction and Preload- One case is performed with a 0.78 friction 
coef(icicnt underneath the bolts heads and between the girt web and angle cl ip. 
This is representative of an upper bound value of friction between two steel 
surfaces.4 This case is also perfonned with each bolt preloaded to approximately 
two-thirds of their minimum yield strength (~ I 0,000 lbr per bolt). This is a 
typically the maximum target pre load value for steel fasteners.5 Results for this 
load case will maximize the load carried th rough this joint via friction and 
minimize the loading through the bolts. 

o low Friction and Preload - One case is perfonned with a 0.20 friction coefficient 
underneath the bolt heads and between the girt web and angle clip. This is 
representative of a lower bound value of friction between two steel surfaces.6 

This case is also perfonned with each bolt preloaded to only 1000 lbr per bolt. 
This is representative of a snug tight fastener. Results for this load case will 
minimize the load carried through this joint via friction and maximize the loading 
through the bolts. It is noted! that if there is no significant pre load in the as
installed assemblies, then the friction carrying capacity could be less, but this case 
represents the minimum expected preload conditions. 

The model geometry is shown in Figure 3-4. Model results demonstrate that the joint slips in 
both cases. Plots of the model deflected shape and stresses for the high friction case are shown 
in Figure 3-5 and Figure 3-6, respectively. 

4 This friction coefficient is based on the maximum friction coefficient for carbon steel on carbon steel identified in 
NEOC 16-003. This upper bound value for unlubricated steel friction coefficient is con istent with MPR 's 
experience. 

s For example, this is the limiting value for reactor vessel head studs (sec ASME Boiler and Pressure Vessel Code, 
Section 111 , Division I, 201 I Edition, Section B-3230) where the limit is two times the stud allowable stress. Per 
ASME Boiler and Pressure Vessel Code, Section 11. Part D, 2011 Edition, Table 2-!00(c), the allowable stress for 
Class 1 bolting material is equal to one-third the material yield strength. Therefore, the preload is limited to two
thirds its yield strength. 

6 This friction coefficient is a reasonable lower bound value for unlubricated steel friction coefficient and is 
consistent with MPR's experience. 
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The limiting bolt reaction loads from lhe models arc provided in Table 3-1. Note that since slip 
occurs in both cases, lhe bolt reaction loads arc similar in each case. The bolt shear forces are 
generated mostly by the axial load induced in the girt as it stretches between two fixed points. 
The bolt tensile loads and moments are generated by the prying action that occurs due to the girt 
twisting action and the force balance on the clip. 

Stresses in the limiting bolt arc detennined from the reaction loads based on section properties 
deten11ined from the minimum minor diameter. A ratio of shear strength to ultimate strength of 
0.62 is used based on recommendations and testing for typical structural bolts used in buildings 
published by the Research Council on Structural Connections (Reference 7). Ultimate strength is 
determined from the shear test resuJts using the average of the results (excluding the· test with a 
noted fixture issue). Estimated stresses and interaction ratios arc also provided in Table 3-1. 
Interaction ratios greater than one predict that failure is likely to occur. 

As shown, tbe bolts are not predicted to fail due to shear and tensile forces alone. A necessary 
prerequisi te for bolt fai lure is the moments resulting from the prying action due to girt twisting 
and the force balance on the clip. With the moment included, the bolts well exceed the 
interaction limit by a factor of two or more. Once a single bolt fai ls, all of lhe load will be 
transferred to the other bolt and it will subsequently fail resulting in fai lure of the girt connection 
and the blowout panel. MPR 's scoping evaluation results arc consistent with the conclusions in 
NEDC 16-003. Based on the magnitude of the bending load in the bolts and the large interaction 
ratios, MPR considers that these conclusions are still valid when considering all of the effects 
identified in Section 3.1 either separately or concurrently. 

Figure 3-4. Model to Assess Bolts 
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Figure 3•5. Deflection Results for High Friction Case 
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Figure 3-6. Stress Results for High Friction Case 

Table 3-1 . Bolt Evaluation 

Reaction Loads Stresses (ksi) Interaction Ratio 

Load Case Tensile Shear Moment Tension 
Tension+ 

(kips) (kips) (in-kips) 
Tensile Shear Bending 

& Shear Bending & 
Shear 

High Friction 7.9 11 .0 3.6 25.5 35.3 148 0.8 2.4 
and Preload 

Low Friction 
7.8 7.9 3.0 25.2 25.6 122 0.6 2.0 

and Preload 
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4.0 Evaluation of Detailed Issues 

The following sections discuss and evaluate each of the seven issues regarding NEDC 16-003 in 
Appendix A. For each issue, the following is provided: 

• The comment which raised the issue, 

• MPR's interpretation of the comment, 

• MPR's approach for evaluating the comment, and 

• Results of our evaluation approach and conclusions. 

4.1. Issue 1 - Bolt Strength 

4.1.1. Description 

NEDC 16-003 (Reference 2) uses testing results to estimate the ultimate tensile strength of the 
girt to angle iron clip bolts. Stress results derived from finite element models are compared to 
the ultimate tensile strength to assess whether fai lure will occur. Issue# I is related to the 
estimated ultimate tensile strength of the girt-to-clip bolts. As documented in Appendix A, the 
comment is as follows: 

The girt bolt ultimate strength and shear strength assumed in Calculation NEDC 16-003 is 
11011-co11serl'atil•e and may not be representative of the bolts used i11 the blowout pa11el 
con.ftruction. Specifically, the calculation improperly uses an a\lerage ultimate strength 
instead of maximum tested ultimate strength. Additionally, the average tensile strength is 
derived from testi11g of warehouse stock bolts which are likely from different het.11 a11d lots 
than of the bolts used in blowout panel constmction. The average ultimate strength may not 
bound the ultimate strength of bolts used in construction. 

Address the following: 

• Provide a discussion and evidence of any 1•alidation activities (walkdowns, 
testing, etc.) pe1fon11ed to ensure that the currently installed girt bolts are of the 
same grade (ASTM Grade A307) and/or ha11e the same material properties as the 
bolts that were tested/or Calculation NEDC /6-003. 

4.1.2. Evaluation 

The bolt Ultimate Tensile Strength (UTS) used as a failure criteria in the calculation was derived 
from testing performed by LPI contemporaneously to the writing of the calculation. Specifically, 
measured data was obtained from seven bolts from the CNS stock.room inventory. The 
fo llowing testing was perfom,ed on each bolt: 

• Rockwell B hardness testing; three tests performed on each bolt 

• Double shear testing of each using the ational Aerospace Standard NASM 1312-13 test 
method 
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Assumption 5 ofNEDC 16-003 states that the ultimate fai lure stress criteria was found to be 
approximately 75.8 ksi based on hardness testing; however, this data was not used as part of the 
fa il ure criteria. The bolt UTS used in EDC 16-003 was derived from the shear testing.7 

NEDC 16-003 used double shear failure testing per NASM 1312-13 to establish the ulli mate 
fa ilure strength. The double shear fai lure load was measured and halved to find the single shear 
fa ilure load. From this the bolt shear section was used to calculate the shear strength. Ultimate 
tensile strength was then derived by assuming that shear strength was 75% of tensile strength, 
and the shear area was assumed to be equal to the thread root area ba ed on the external thread 
minimum minor diameter. 

In general, MPR agrees witl1 this methodology. It is similar to methods described in Section 4.2 
of Reference 7 to determine criteria for structural bolt failure for use in building codes. The use 
of the thread root area is conservative and agrees with typical practice. 

NEDC 16-003 also presumes that the shear fa ilure of steel is at roughly 75% of the UTS value. 
Ultimate shear strength can vary between 58% and 80% of the UTS for steels. The higher values 
are typica lly quoted to estimate forces to punch through steel sheet metal. Testing of similar 
structural steel bolting documented in Reference 7 show that a value of 62% is consistent with 
the data from several sources. Therefore, the UTS could be about 20% higher than the value 
used in NEDC 16-003. 

The hardness testing data performed as part ofNEDC 16-003 may also be used to estimate the 
UTS. UTS values derived from hardness testing are about 15% higher than the bolt UTS values 
used in NEDC 16-003. Hardness testing correlations are well-established and widely used 
throughout industry. These correlations arc defined in ASTM E 140 (Reference 11). Based on 
the hardness testing results and the uncertainties described above, MPR concludes that the bolt 
UTS values used io NEDC 16-003 are likely about 15% to 20% lower than the actual UTS 
val Illes of the lot tested. Considering the data available, the UTS may be closer to 77 ksi. 

The bolts tested and used as the basis for the failure criteria may or may not have been from the 
same lot as the installed bolts in the turbine building structure. The bolts tested were stamped 
'307 A', whereas bolts seen in photographs of the building do not appear to have the marking. 
The marking requirement came into practice in 1987, so it is likely that the bolts tested are newer 
tha!ll those used in the building. Broadly, manufacturing methods have improved over time and 
the composition of materials have become more controlled over time. Older heats would likely 
have had their target material prope11ies set higher to ensure they satisfy the minimum 
specification given the presumed greater variabi lity of the earlier process. The fact bolts of this 
grade are not heat treated would likely reduce the level of variability. Earl ier bolts used in the 
building would therefore like ly be stronger than bolts taken from later stock. 

7 MPR also reviewed the yield strength elected for use in NEDC 16-003. The bolt yield strength was assumed to be 
33% higher than the minimum specified yield strength ASTM for A36 steel (A307 has no specified yield strength) 
(36.3 ksi x 1.33 = 48.28 ksi) citing NUREG/CR-213 7 (Reference 9). M PR assesses this to be conservative and 
appropriate for use in this evaluation. 
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Some literature is available of the variability of steel properties. Per Reference 14, in 2003 data 
was collected for over 3,000 tests on Grade 50 and Grade SOW plates with varying thickness 
from six different North American mills and showed a coefficient of variance ofup 4% for 
tensile strength. Coefficient of variance is the ratio of the standard deviation to the mean. So we 
can say that 95% of samples lay within ±8% of the mean. It is possible that a similar difference 
exists between the bolts tested and those installed in the building. However, Reference 7, 
Section 4.2 showed that for A325 bolts (similar but higher grade bolt than the A307 bolts), the 
tested tensile strength was an average of 18% higher than the specified minimum, with a 
standard deviation of 4.5%. Using this information, a value of 77 ksi would be in the upper 2.5% 
for A307 bolts, which have a minimum speci fied ultimate strength of 60 ksi. Consequently, it is 
expected that there is not additional variance expected between the lot tested and the bolts 
installed in the bujjding. 

However, a more accurate fai lure limit for the installed bolting may be gained by either 
performing hardness on building bolts in place, or by removing a sample of bolts for 
tensile/shear testing. 

Overall the errors introduced by the assumptions and methods in calculation NEDC 16-003 to 
establish the bolt UTS could potentially introduce approximately 20% bias into the conclusions. 
Specifically, the overal l margins beyond fai lure are small (if the stress concentration factor is not 
included) so any increases in bolt UTS could impact the conclu ions. These uncertainties are 
considered when making our overall assessment of whether the bolts will fail in Section 3.2.2. 

4.2. Issue 2 - Failure Sequence and Load Sharing 

4.2 .1. Description 

Comment 

Issue 2 questions the failure sequence and associated load sharing between the connections in the 
NEDC 16-003 (Reference 2) analysis. Each girt analyzed in NEDC 16-003 is attached at either 
end 10 the bui lding columns by an angle iron clip. The clip is bolted to the girt with two 3/4-inch 
bolts, and the clip is attached to the column via two 1/4-inch fillet welds. An example 
configuration is shown in Figure 4-1. W11en the internal building HELB pressure load js appl ied 
to the panels and the girt, both the bolted connection and the welded connection wilL react this 
load. The flexibility of both connections must be considered to accurately determine the load in 
both connections. It is requested that a technical justification for the loading application and 
failure sequence used in NEDC 16-003 be provided 10 ensure proper load sharing was 
considered. 

As documented in Appendix A, the comment is as follows: 

"Calculation NEDC 16-003 uses 11vn-co11servativefailure mechanisms because it 
assumes that the inner and outer girt bolts, the near and far.fillet welds, and the sag rod 
will fail in a sequential manner rather than being loaded in a shared load condition. 
Assuming a shared load condition for these components would be more realistic and 
would significantly increase the amount of pressure required to ensure the bolts and the 
welds would.fail. 
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Address the following: 

• Provide the technical justification as to why it is appropriate to model tl,e loading of 
11,e bolts, welds, and sag rods in a sequential manner ratl,er them modeling Jhe load 
as being simultaneously distributed across all co111po11e11rs." 

"far weld" 
Design weld 

4.2.2. Evaluation 

Figure 4-1. Example of Girt Connection to Column 

Hnear weld" 
Design weld 
(backside) 

Connection 
Angle 

Connection 
Bolts 

As indicaled in the comment , proper representation of the joints must be used to accurately 
predict the load on each joint and the potential for failure. Based on a review of the 
NEDC 16-003 analysis, the following relevant modeling approach was used: 

• The girt and angle clip are modeled with three dimensional (30 ) elements near the 
connection points in the models which predict failure of the bolts and welds. This is 
considered to be best and an appropriate representation of those components. 

• The connection between the angle iron cl ip and the girt is modeled with a frictionless 
conlact during the initial loading case. Frictionles contact allows the angle iron to slide 
relative to the girt and to separate from the girt. This behavior would be expected if there 
was no significant friction or preload or once preload is overcome. 

• The bolts are represented in the models as either 3D elements or beam elements. 
Modeling the bolts includes the flexibility of the bolts. 

o Note that the cases where the bolts are modeled with 30 elements, the bolls fill 
the hole in the clip. This over estimates the stiffness of the bolts, but sti ll allows 
the load to transfer in reasonable manner. 

• The 3D bolts are bonded to the clip and bonded to the girt at the cylindrical faces so that 
the load transferred from the girl to the clip is through the bolts, with the exception that 
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some compressive loads will be carried through the frictionless contact between the girt 
and clip mentioned above. 

o Using bonded contact on the cylindrical faces is an approximation of the 
connection, and will result in a stiffer connection than one that considers the load 
to be transferred the faces under the bolt head and nut. 

• The model which uses beam elements for the bolts, uses similar connections as the 3D 
elements. 

• The welds are not explicitly included in the models. Instead a line support is included in 
the models 10 represent the connection between the clip and the column. This 
representation of the welds wi II result in a stiffer model than if a 3D representation of the 
welds were included. 

• The building column is not included in the model. Therefore, its flexibility is not 
represented. The absence of the column is not expected to be significant since the 
column flange is relatively stiff, and the load path is unaffected. 

Based on the above, the load path from the girt to the column is well represented. Therefore, the 
loads on the bolted joint and tbe loads on the welds calculated in EDC J 6-003 are expected to 
be accurate, and the "load sharing" is expected to be accurate between the joints. Further, the 
fa il ure sequences identified in NEDC 16-003 Section 4.5 are explaining the ways in which the 
girl connections are expected to fail by identifying the next weakest Link in the load path after the 
initial fai lure. These failure sequences arc based on the result of the models discussed above 
(i.c·., the expected failure sequences are not dictating the modeling approach or impacting the 
load path or load sharing in the models). 

Failure mode one is explaining that the most highly stressed weld is the outer weld. 
Consequently, the outer weld wil l fai l at a lower pressure than the inner weld. After, the outer 
weld fails, tbc inner weld will be more highly stressed because it must carry tbe full load at the 
clip to column connection, and will fail shortly afterwards. A subsequent beam model is used to 
confirm that a fa ilure of the welds will resu lt in buckling, and therefore, a total loss of the girt. 

Failure mode two is explaining a similarly sequence for the bolts, assuming that the bolts fa il 
first. NEDC 16-003 is stating that in the shared load condition, both failure modes are predicted, 
and it is therefore not necessary to demonstrate which occurs first. As such, the failure 
sequences in NEDC 16-003 Section 4.5 are considered to be appropriate. Overall. the analyses 
presented in N EDC 16-003 provide a reasonable representation of the load haring and the 
potential fai lure sequence for the girt conne,ctions when the turbine building panels are subjected 
to a 0.5 psig internal pressure. Thus, MPR does not agree that, "assuming a shared load 
co11ditio11for these components would be more realistic and would significantly increase the 
amount o_f'pressure required to ensure the bolts and the welds would/ail." 
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4.3. Issue 3 - Effect of Sag Rods 

4.3 .1. Description 

Issue No. 3 questions the impact that the sag rods may have on the stiffness of the blowout panel 
support structures. The sag rods are long, 5/8-inch diameter rods that connect each rnw of girts 
to the one above and below it. There are three sag rods between each row on a single girt (see 
Figure 4-2). The sag rods connect each girt along the entire wall to each other. Each sag rod has 
a single nut just below its lower girt and just above its upper girt to position the sag rods and 
support deadweight of the girt and the adjoining panels. At the top of the building, the sag rods 
on the uppermost girt are connected to a structural wide-flange beam. The claim in the 
calculation is that the sag rods do not have much flexural stiffness due to their long and slender 
nature and therefore, the twisting of the girt will not be affected by the presence of the sag rods. 
Additional evidence is requested to prove that Assumption 3 in Section 2.2 of NEDC 16-003, 
which states the effect of the sag rods is insignificant, is val id. 

As documented in Appendix A, the comment is as follows: 

"Calculation NEDC 16-003 does not appropriately account for resistance from sag rods 
installed between channel girts. These sag rods would restrain girt channel twisting and 
should be factored into the analysis. 

Address the.following: 

Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods 
supporting the channel girts are flexible in bending because of the relatively large 
span (between girts) and small cross section, resulting inflexibility and low bending 
resistance. There.fore, the sag rods do 1101 pr<Jl'ide significant resiswnce to twisting of 
the girt channel. The relative stiffness of the blowout panels is likewise small 
compared to the stiffness of the girt channel and will not significantly affect the 
twisting of the girt channel." 

Provide the technical ir!formation (dimensions, material properties, etc.) of the sag rods 
used to justify Calculation NEDC 16-003, Section 2.2, Assumption 3." 
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Girts 

Figure 4-2. South Wall Section Showing Sag Rods 

4.3.2. Evaluation 

Discussion and Approach 

The internal pressure HELB load impa11s a shear load on the girt. Because the shear load is 
eccentric to the girt section's shear center, a torque is induced about the girl's length causing it to 
twist. Twisting of the girt increases loading on the girt connections and promotes fa il ure of the 
structw·e. The ability of the sag rod to resist girt twisting is controlled by the sag rod stiffness, 
the girt stiffness, and the connection between the girts and the sag rods. If the sag rods can react 
some of the pressure load applied to the girts by the blowout panels, the twisting of the girt will 
be reduced, and therefore, the loads on the girt connections (bolting and welds) wi ll be reduced. 
To understand the impact that the sag rods may have on the loads at the critical bolting and welds 
the following approach is used: 

• The connection between the girt and sag rods is evaluated 

• A scoping finite element model of a single girt, similar to NEDC 16-003, is developed 

• A model with several girts is included with: 

o sag rods connecting each girt at the appropriate locations 

o the constraints between the sag rods and girts consistent with the ability of the 
connection type 

o the upper set of sag rods connected to the structural beam at the top of the wall 

• Each model is used in a static struc11.tral analysis where the same: 

o loading conditions are applied to each girt, including deadweight (girts, panels, 
and sag rods) and the equiva lent force of 0.5 psi pressure load 

o material properties are used, considering plasticity, 

o model stiffness is adjusted with deflected shape (i.e., large deflection effects are 
included), and 
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o the same end boundary conditions and model connections arc applied: 

• Fixed supports at each weld 

• Symmetry condition at the midspan of the girt 

• Frictionless contact between the girt and angle iron piece 

• Bonded contact between the bolts and the adjoining parts 

• Base line loads at the critical welds and bolting are extracted from the single girt model , 
and assessment loads at the critical bolting and welds are extracted from the model with 
multiple gi11s. 

• The difference in loads between the models is u ed to assess the impact. 

Results 

The geometry for the single girt model is shown in Figure 4-3 and the geometry for the multiple 
girt model is shown in Figure 4-4. 

Per Reference 4, the sag rods are connected to the girt by a inglc nut below the girt. 
Consequently, the sag rods can only react loads in tension and the joint will not react any 
moment loads. The multiple gi1t model considered this and only axial tension loads were 
credited. 

The deflection of a single girt without the effect of ag rods is as shown in Figure 4-5. 
Figure 4-5 shows that as the girt twists, it also sags. If the sag rods were only between girts (i.e., 
they did not connect lo a relatively stiff structure at the top of the building) then each of the girts 
would sag in a similar fashion and the sag rods would likely have no significant effect. 
However, the sag rods are attached at the top of the bui lding to a relatively stiff support beam. 
Consequently, the sag rods provide a resistance to stretching in the vertical direction and some of 
the twisting of the girt is restricted. A comparison of Figure 4-5 to Figure 4-6, which shows the 
deflection of a girt within the multi-girt model, Lllustrates this effect. 

The result is that the sag rods resist some of the applied loads and the loads in the welds and 
bolting are reduced by the presence of the sag rods. The load in each weld is reduced on the 
order of J 0%, and tbe bolting loads are reduced on the order of 30%. Tbis result is consistent 
over the height of the wall (i.e., the top girt and bottom girt sec a similar impact). Based on these 
results, the effect of the sag rods are not insignificant. However, it is expected that the 
magnitude of this effect would change with a more rigorous modeling of the bolted connection, 
as in Section 3.2.2. In any case, this effect must be considered with other effects to determine if 
the structures wi ll fai l prior to the rurbine building exceeding 0.5 psig. 

Note that these results are not expected to vary significantly for girts with different vertical 
spacing since the rods connections do not carry moments. 
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Figure 4-3. Single Girt Geometry for Sag Rod Evaluation 

0315-0084-RPT-001 , Revision O Page 29 of 53 



Upper 
Structural 
Beam 

Sag Rods 

Symmetry 
Plane ---------.. 

Figure 4-4. Multiple Girt Geometry for Sag Rod Evaluation 
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Figure 4-5. Single Girt Displaced Shape for Sag Rod Evaluation 
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Figure 4-6. Multiple Girt D,isplaced Shape for Sag Rod Evaluation 
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4.4. Issue 4 - Friction Effect on Bolted Joint 

4.4.1. Description 

Issue 4 questions how the joint girt is evaluated in NEDC 16-003 (Reference 2) analysis. 
Specifically, the issue addresses how friction between the girt to clip fasteners is included and 
questions which design code the NEDC 16-003 is u ing for this joint. 

As documented in Appendix A, the comment is as follows: 

Calculation NEDC 16-003 does not use the correct method/or joint design in 
accordance with A/SC standards. The calculation uses a method that accounts/or joint 
friction for as-built girt joint that is not conservative and does not meet A/SC 
requirements. 

In addition, address the following: 

• Provide the relevant construction standard used to assen1ble the turbine building 
column to girt joint Please specify the type of bolted joint design of the as-built 
girt joint (i.e. shear/bearing, slip-critical, or direct tension). 

• Provide the torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, 
"Friction between steel swfaces is credited to tram.fer load between Jhe angle 
and channel and between the angle and column flanges following weld failure. A 
range of friction/or carbon steels is provided in various text (see f 16} as an 
example). A dry mild steel on mild steel 1•aL11e of 0. 78 is listed under static 
conditions, 111ith a sliding value around 0.42. A value o/0.35 has been commonly 
used as a lower bound friction value/or most steel on steel surface conditions. 
Since selecting a low value is considered consen•ative, a value of 0.25 is utilized 
herein. " 

4.4.2. Evaluation 

Constmction codes are concerned with ensuring that structures resist design loadings and have 
the requisite margin to ensure failure does not occur under the design loading conditions. Failure 
is desired in the case of the turbine building blowout panels underlying structural supports, so 
design codes arc not specifically applicable. An assessment of the physics of the problem, rather 
than code compliance is required to determine the suitability of the design in its function as a 
pressure relief. NEDC 16-003 does not address preload or the friction that could develop 
between the girt and the clip if the bolted connection were preloaded. Crediting friction results 
in load sharing between the bolts and friction in the joints. Load sharing reduces the bolt loads 
and is non-conservati ve to neglect when evaluating failure. Section 3.2.2 provides scoping 
analyses that assess whether the joint wi ll slip or not, and determines the resulting bolt loads. 
Two cases arc performed - one case with high friction and preload and the other case with low 
friction and preload. The scoping analysis results show that the joint will slip under the 0.5 psig 
loading even when a large friction factor and large preload are considered. These analyses also 
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confirm that the forces and moments applied to the limiting bolt are beyond its fai lure capacity 
based on actual material properties. See Section 3.2.2 for additional discussion. 

4.5. Issue 5 - Required of Blowout Area 

4.5.1. Description 

Issue 5 questions whether or not the area of the blowout panels predicted to fail below 0.5 psig is 
sufficient to maintain the turbine building pressure below 0.5 psig. The design basis requirement 
for the blowout panels is that they blowout at 0.5 psig. Consistently, the design basis analyses 
consider the blowout panels to fail when the general room pressure reaches 0.5 psig. 
Additionally, the design basis analyses assume that a certain area of the blowout panels will fail. 
This area is not stated in Reference 17, which calculates the turbine building response to a HELB 
event. Consequently, lhere is no comparison for lhe area predicted to fail at 0.5 psig in NEDC 
16-003, and NEDC 16-003 docs not make a conclusion on whether or not the predicted blowout 
area is acceptable. It is requested that an evaluation of the required area versus the predicted 
fa ilure area be performed. 

As documented in Appendix A, the comment is as follows: 

Calculation NEDC 16-003 does nor demonsrrare rhar The 5362 square foor blowout area 
is adequate to preve11t pressure retention beyond 0.5 psig in the Turbine building 
following a High Energy line Break (HELB) event. A prel'ious analysis pe,formed by a 
contractor using GOTHIC modeling found that a blowout area of 30,000 square foot still 
resulted in pressure retention. 

In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of 0.45 psi, it 
is predicted.failure of the panel support system at this pressure will result in a loss 
(blowout) of total panel area of 5,362 ft2. " Provide the engineering analysis or 
calculation that demonstrates that a total panel area of 5,362Jt2 is enough to 
maintain peak pressure in the turbine building below 0.5 psig. 

4.5.2. Evaluation 

Discussion and Approach 

During a HELB event, the turbine building will pressurize locally around the break and the 
general pressure in the building will rise. When the general pressure in the building reaches 
0.5 psig, the blowout panels must fail, per the requirement. To maintain the pressure at or below 
0.5 psig, the area that blows out must be capable of passing the same flow at a 0.5 psi pressure 
differential as the flow entering the building from the HELB. Therefore, the following approach 
is used to assess adequacy of the predicted blowout area: 

• The mass and energy flows for the HELB event of concern are identified. 

• The volumetric flow of steam entering the building from the break as it expands to 0.5 
psig is determined. 
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• The area required to pass the same volumetric tlow rate at 0.5 psid is calculated using 
hand methods considering the following: 

o The maximum density of steam or air is considered, which increases the 
resistance and the required Oow area 

o The opening created by the blowout panels is considered to be a sharp edged 
orifice, which increases the resistance and the required flow area 

o The maximum flow rate from the corre ponding transient in Reference 17 is used. 

• The analysis considers the 30" line break in the turbine building operating 
floor. 

Results 

The calculation presented in Appendix B determines that an area equal to approximately 
2,300 ft2 is required to maintain a pressure of 0.5 psig for the 30" line break event analyzed in 
Reference 17 for the peak flow rate. This area is approximately half of the area predicted to 
blow out by NEDC I 6-003. Therefore, it is expected that the blowout area is ufficient to 
maintain the pressure at 0.5 p ig or below. See Appendix B for additional calculation details. 

Note that the comment also states that previous GOTHIC modeling found that a blowout area of 
30,000 square foo t still resu lted in pressure retention. MPR does not have access to this model, 
so cannot make any credible claim to its accuracy. However, MPR notes that GOTH IC util izes a 
one dimensional node-connector modeling approach. Using GOTHIC results from a model 
intended Lo evaluate one pl1enomena Lo provide a basis for something else that the model was not 
setup to evaluate may lead to overly conservative conclusions. 

4.6. Issue 6 - Effect of Columns on Blowout Area 

4.6.1. Description 

Issue 6 questions whether or not the S362 ft2 of blowout panel area that is predicted to fail in 
NEDC 16-003 took into account area that would be blocked by the girt support columns. The 
girts are supported at each end by an angle iron clip welded to the building columns. The 
blowout panels are attached to the girts and are continuous behind the support columns (i.e., they 
do not stop at the columns). Therefore, the flow area created by the blowout panels may be 
partially blocked by the support columns, and the actual flow area avai lable may be less than 
predicted by NEDC 16-003, if this was not taken into account. It is requested that the area 
calculation be reviewed. 

As documented in Appendix A, the comment i a follow : 

"The assumed turbine building siding blowout area in NEDC 16-003 (5362 square foot) is 
based on column centerline which would be non-conservative because column flanges would 
protrude beyond column ce111erline and reduce the actual blowow area. This would increase 
the pressure retell/ion in the turbine building potentially beyond 0.5 psig. 

In addition, address the following: 
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• Provide en,:ineering drawings rhar show the actual di111ensio11s of the blowout area 
credited i11 NEDC 16-003." 

4.6.2. Evaluation 

Discussion and Approach 

NEDC 16-003 analyzes three girt configurations that are considered to be the weakest. These are 
girt types 133A, 1338, and I 33C. Spans supported by other girt types are not expected to fail 
because they have more robust connections. The calculation then determines whether or not the 
girts identified to be weakest will fail due to the 0.5 psig pressure load and at what ve11ical 
spacing failure occurs (affects magnitude of pressure load over length). NEDC 16-003 then 
determines which sections of the girts would blow out based on these results. To address this 
issue, the following approach is used: 

• The calculation of blowout area in NEDC 16-003 is reviewed. 

• The sections stated to fa il are compared to the design drawings in Reference 4. 

• An adjusted available area is calculated, as appropriate. 

Results 

The areas predicted to fa il in N EDC-16-003 are shown in Figure 4-7 and Figure 4-8 for the 
North and South Walls, respectively. These region are stated to fail because they meet the 
cri teria of having average pan above and below each girt of 6'-7" (79 inches) or greater. For this 
discussion, the areas are divided in Regions A, B, and C, as shown in Figure 4-7 and Figure 4-8. 
Based on the calculations presented in NEDC I 6-003 Section 4.7 and Reference 4 the fo llowing 
is observed: 

• Region A - Region A is calculated considering the width of Column C, but does not 
account for the width of Column Din the blowout area. 

o Note that the area for upper portion of Region A where girt types 133A arc used is 
conservatively calculated. 

• Regions 8 and C - Regions 8 and Care not calculated considering the width of Columns 
D, E, or F. 

The calculation below estimates that the total area blocked by the column over the height 
considered in NEDC 16-003 is 139 ft2 (or 2.6% of the total blowout area). Therefore, the 
remaining area avai lable for flow from the total blowout panel area is 5223 ft2. This area 
remains significantly greater than the 2,300 ft2 flow area required to maintain the turbine 
bui I ding operating room pressure below 0.5 psig (see Section 4.5.2). Therefore, the width of the 
columns does not significantly impact the available Oow area, and MPR concludes that this issue 
is not a techn ical concern. 
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HR.~ :- 99-lft - 932ft - 61 5tn • 61 .. n .ft 

HRB ·• Hll~ • 6l..f'9 ft 

HRc :a 7ft 2 ..- 6ft .._ !Ou,• 20.S33-ft 

Width of Columns D E and F. 18 WF 70 and 
85 beam References 12 and 4 

Height of Region A 

Height of Region B 

Height of Region C 

Each column at the boundary of a region only blocks an area equal to half the width of the 
column times the region height The columns in the midspan of a region block an area equal to 
the total column width times the region height The effective number of columns for each region 
are. 

Number of Columns m Region A 

~colB :- 2 Number of Columns m Region B 

~cote ... 2 Number of Columns m Region C 

The total area blocked by the columns w,thin the predicted blowout area is 

... 
¾tock :• \\.DEF 11\ oL~·Hll~ • :'\colB HRB ... :-.colC HRd • l39.4·ft· 

The resulting flow area available from the predicted blowout area 1s 
, ... 

·¼ow :- 5362ft. - Abtock • 5ll3·ft-
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Figure 4-8. South Wall Predicted Blowout Area 

4. 7. Issue 7 - Load Application and Effect of Full Wall 

4.7.1. Description 
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Issue 7 questions whether the load applied in the NEDC 16-003 analysis appropriately considers 
the effects of adjacent girts (above, below, and to either side) on the specific girt being analyzed. 
The turbine building wall is composed of several columns, girts, and blowout panels. The 
blowout panels create a continuous wall that spans the wall's width and height. The· blowout 
panels are secured to each other at their edges and to the girts where blowout panels join along 
horizontal lines. Because of tJ1is construction, the internal building pressure will apply to all 
blowout panels concurrently, and all girts must support tbc total load from all blowout panels. It 
is r,equcst.ed to confinn the analysis appropriately applied loads considering this simultaneously 
loading of the fu ll wall. 
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As documented in Appendix A, the comment is as follows: 

"Calculation N£DC 16-003 includes non-conservative assumptions involving how rheforces 
against the turbine building siding are distributed during a high energy line break. 
Specifically, the distributed force only assumes a single girt channel whereas the actual 
construction of the t11rbine b11i/ding blowo111 panel includes 11111/tiple girt channels. 
Co11seque111/y, the resultant force may 1101 be enough to ensure bolt and weld failures at 
pressures less than 0.5 psig. 

In addition, address the following: 

Clarijj, whether the res11lta111 force is distrib111ed across only a single girt channel 
connection or across multiple girt channel connections supporting each turbine building 
blowout panel. 
Provide a copy of the most curre111 revision ofCalc11lation NEDC 16-003. '' 

4.7.2. Evaluation 

Discussion and Approach 

Since the pressure load is applied to the enti re wall simultaneously, all girts must share the total 
load. The simplest estimation of the load each girt would be lo divide the total load by the 
number of girts. However, lhe spacing between girts varies at different locations. Consequently, 
some girts wi ll have more load than others. Gi11s with larger spacing wi ll have greater loads than 
girts with smaller spacing. It is expected that the load between two adjacent girts will be split 
evenly between those girts. Therefore, for a single girt the load is expected to be equal to 0.5 psi 
mul tiplied by the tributary area (i.e., the average of the area between the girt and the one above 
and between the girt and the one below it). This is the approach used in NEDC 16-003 to 
calculate the loads on an individual girt. To evaluate this theory, the following approach is used: 

• A simplified finite element model of a wall made up of blowout panels is developed 

• Elastic material properties are used for this general load distribution estimate 

• The wa ll is considered to be fixed by the girts along their length 

• A 0.5 psi load is applied to the wall 

• Loads are extracted at select locations 

• The extracted loads are compared to loads determined by a hand calculation using tbe 
calculation method discussed above. 

Results 

The model developed for this evaluation is shown in Figure 4-9, along with the boundary 
conditions and applied load. The vertical spacing of girts is varied in select rows to ensure 
generally applicability. The locations (A through E) assessed are shown in Figure 4- 10. The 
vertical spacing above and below each girt is listed in Table 4-1 . Figure 4-1 1 shows the 
displaced shape of the wall, which is consistent of the displaced shape of the turbine bui lding 
wall prior to blowout of the panels. The only difference expected is that the girts wi II bow out 
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and there will also be some bowing of the columns. However, these effects wi ll not significantly 
impact the load distribution prior to blowout of the panels. Table 4-2 presents a comparison of 
the hand calculated loads and the loads from the finite clement model. The results s·how the 
difference in loads is 0.1 % or less. Therefore, the hand calculation method used in 
NEDC 16-003 is acceptable for calculating load on a single girt, and MPR concludes that this 
issue is not credible. 

Table 4-1. Location Information for Wall Load Distribution Evaluation 

Location Spacing Above Spacing Below Horizontal Length11) 
(ft) (ft) Position (ft) 

A 6.25 7 Wall Edge 24 

B 6.25 7 Mid Wall 24 

C 5.75 5.75 Wall Edge 24 

D 5.75 5.75 Mid Wall 24 

E 5 6.25 Wall Edge 24 

F 5 6.25 Mid Wall 24 

Note: 

1. Length is distance between vertical column centers. 

Table 4-2. Location Information for Wall Load Distribution Evaluation 

Average Area<1l Calculated<2) 
FEA Load Location Load (ft2) 

(lbf) (lbf) 

A 159 11448 11448 

B 159 11448 11462 

C 138 9936 9941 .9 

D 138 9936 9930.4 

E 135 9720 9720.8 

F 135 9720 9719.5 

Note: 

1. Calculated as average of areas above and below girt using data In 
Table4-1. 

2. Calculated as area multiplied by 0.5 psi (i.e. , 72 psf) 
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Error 

0.00% 

-0.12% 

-0.06% 

0.06% 

-0.01% 

0.01% 
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Figure 4-9. Model for Wall Load Distribution Evaluation 

• 
• • • 

Figure 4-10. Locations Considered for Wall Load Distribution Evaluation 
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Figure 4-11. Displaced Shape for Wall Load Distribution Eval 
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A 
Issues Identified 

C S personnel provided MPR a list of the issu s identifi d r lated to ED 16-003 in an 
el ctronic mail (R fi r nc 3). Th I ctronic mail i attached. 
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Swanner, Craig 
From: Barker, Troy S.<tsbarke@nppd.com> 
Sent: Thursday, February 20, 2020 12:32 PM 
To: Bergquist, David; Swanner, Craig 
Subject: RE: Calculation to review 
Attachments: Issues list.pdf 
David/Craig, 

Attached are the list of issues that we have been provided anonymously. Please use these to develop 
the proposal for the review. As we talked yesterday, I would like the "Focused Review" of the response 

to the issues. 
Thanks, 
Troy 

From: Bergquist, David <dbergquist@mpr.com> 
Sent: Monday, February 17, 2020 5:11 PM 

To: Barker, Troy S.<tsbarke@nppd.com>; Swanner, Craig <cswanner@mpr.com> 
Subject: RE: Calculation to review 
This email is from dbergquist@mpr.com. Do you know them and are you expecting this? - Look again! 

Use the "Report Phishing" button if you think this is a phishing email. 
Phishing is the #1 threat to NPPD. You are our best defense II 

Stay Vigilant! 

Troy: 
We have had some time to review the calculation. Our initial take is that the calculation seems 

reasonable, but there are a number of items we think would be worth looking into in more detail 
including: (1) the assumption that static load applicat ion bounds dynamic load application conditions, 

(2) the failure criterion selected, (3) the appropriateness of the model boundary conditions, {4) 
configurations selected to model, etc. 
We would like to have a quick discussion with you regarding two main options for moving forward. The 

options include: 

• Full Independent Review - MPR would perform a complete independent calculation review, we 

would fully recreate the existing model to determine the impact of changes in assumptions on 
the conclusions. 

• Focused Review- The more efficient option would be for you to provide us the technical 

concerns raised regarding the calculation, and we focused our review on the merit of those 
concerns. In this case, MPR would still perform a high level review of the whole calculation, but 

we would focus any analytical effort on the specific concerns. 

In either case, we would document our efforts in either a memo or short report including our review 
findings and conclusions. 

Please let me know your thoughts on these two options and when you are available to discuss further. 
Best Regards, 

David and Craig 

From: Bergquist, David 

Sent: Friday, February 14, 2020 5:25 PM 
To: 'Barker, Troy S.' <tsbarke@nppd.com>; Swanner, Craig <cswanner@mpr.com> 

Subject: RE: Calculation to review 
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Thank you Troy. We've been reviewing and discussing today, and we expect to send you some 

preliminary options for what we could do on Monday. 
Have a good weekend. 

David 
From: Barker, Troy S. [mailto:t sbarke@nppd.com) 

Sent: Thursday, February 13, 2020 6:05 PM 
To: Bergquist, David <dbergquist@mpr.com>; Swanner, Craig <cswanner@mpr.com> 

Subject: Calculation to review 
David/Craig, 

Per our telecon today, I have attached the calculation that is the subject of the allegation for your use to 
prepare the request for proposal and subsequent review. We can talk in more detail next week. 

Regards, 

Troy Barker 
Engineering Programs & Components Manager 
NPPD-Cooper Nuclear Station 

402-825-5027 

Contents of lssucs List.PDF: 

Issue # I 

The girt bolt ultimate strength and shear strength assumed in Calculation EDC 16-003 is non
conservative and may not be representative of tJ1c bolts used in the blowout panel construction. 
Spcci fically, the calculation improperly uses an average ultimate strength instead of maximum tested 
ultimate strength. Additionally, the average tensile strength is derived from testing of warehouse 
stock bolls which are likely from di ITerent heat and lots than of the bolts used in blowout panel 
construction. The average ultimate strength may not bound the ultimate crength of bolts used in 
construction. 

Address the following: 

• Provide a discussion and evidence of any validation activities (walkdowns. testing, etc.) 
performed to ensure that the currently installed girt bolts arc of the same grade (ASTM Grade 
A307) and/or have the same material [Properties a the bolts that were te led for Calculation 
NEDC 16-003. 

Issue #2 

Calculation NEDC 16-003 uses non-conservative failure mechanisms because it assumes that the 
inner and outer girt bolls, the near and far fillet welds, and the sag rod will fail in a sequential manner 
rather than being loaded in a shared load condition. Assuming a shared load condition for these 
components would be more realistic and would significantly increase the amount of pressure required 
to ensure the bolts and the welds would fail. 
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Address the following: 

• Provide the technical justification as to why it is appropriate to model the loading of the 
bolts, welds, and sag rods in a sequential manner rather lhan modeling the load as being 
simu ltaneously distributed across all components. 

Issue #3 

Calculation NEDC 16-003 docs not appropriately account for resi&tancc from sag rods i11Stallcd 
between channel girts. These sag rods would restrain girt channel twisting and should be factored 
into the analysis. 

Address the following: 

• Calculation NEDC 16-003, Section 2.2, Assumption 3, states that the "sag rods supporting 
the channel girts are nexible in bending because of the relatively large span (between gi,1s) 
and small cross section, resulting in flexibili ty and low bending resistance. Therefore, the sag 
rods do not provide significant resistance to twisting of the girt channel. The relative stiffness 
of .the blowout panels is likewise small compared to the stiffness of the girt channel and will 
not sign ificantly affect the twisting of the girt channel." 

Provide the technical information (dimensions, material properties, etc.) of the sag rods used to 
justify Calculation NEDC 16-003, Section 2.2, Assumption 3. 

Issue #4 

Calculation N EDC 16-003 does not use the correct method for joint design in accordance with A I SC 
standards. The calculation uses a method that accounts for joint friction for as-built gi11 joint that is 
not conservative and docs not meet AISC requirements. 

In addition, address the following: 

• Provide lhe relevant construction standard used to assemble the turbine building column to 
girt joint Please specify the type of bolted joint design of the as-built girt joint (i .c. 
shear/bearing, slip-critical, or direct tension). 

• Provide lhe torque specifications, if any, for the girt bolting. 

• Provide the technical justification for NEDC 16-003, Section 2.2, Assumption 9, "Friction 
between steel surfaces is credited to transfer load between the angle and channel and between 
the angle and column flanges following weld failure. A range of friction for carbon steels is 
provided in various text (see [16) as an example). A dry mild steel on mild steel value of0.78 
is listed under static conditions, with a sliding value around 0.42. A value of0.35 has been 
commonly used as a lower bound friction value for most steel on steel surface conditions. 
Since selecting a low value is considered conservative, a value of0.25 is utilized herein." 
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Issue #5 

Calculation NEDC 16-003 docs not demonstrate that the 5362 square foot blowout area is adequate 
to prevent pressure retention beyond 0.5 psig in the Turbine building following a High Energy Line 
Break (H ELB) event. A previous analy is perfonned by a contractor u ing GOTHIC modeling found 
that a blowout area of 30,000 square foot still resulted in pressure retention. 

In addition, address the following: 

• Calculation NEDC 16-003, Section 5.0 states, "Using a HELB pressure of0.45 psi, it is 
predicted fai lure of the panel support system at this pressure will result in a loss (blowout) of 
total panel area of 5,362 ft2." Provide the engineering analysi or calculation that 
demonstrates that a total panel area of 5,362 fu is enough to maintain peak pressure In the 
turbine building below 0.5 psig. 

Issue #6 

The assumed turbine building siding blowout area in EDC 16-003 (5362 square foot) is based on 
column centerline which would be non-conservative because column flanges would protrude beyond 
column centerline and reduce the actual blowout area. Thi would increase the pressure retention in 
the turbine building potentially beyond 0.5 psig. 

In addition, address the following: 

• Prov ide engineering drawings that show the actual dimensions of the blowout area credited in 
NEDC 16-003. 

Issue #7 

Calculation NEDC 16-003 includes non-conservative assumptions involving how the forces against 
the turbine building siding are distributed during a high energy line break. Specifically, the 
distributed force only assumes a single girt channel whereas the actual construction of the turbine 
building blowout panel includes multiple girt channels. Consequently, the resultant force may not be 
enough to ensw·e bolt and weld fa ilures at pressures less than 0.5 psig. 

In addition, address the following: 

• Clarify whether the resultant force is distributed across only a single girt channel connection 
or across multiple girt channel connections supporting each turbine building blowout panel. 

• Provide a copy of the most current revision of Calculation EDC 16-003. 
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B 
Calculation of Required Blow Out Flow Area 

This appendix estimates the blow out now area required to maintain the turbine building 
operating room pressure at or below 0.5 psig, consistent with the conditions discussed in 
Section 4.5.2 

B. 1 Transient Conditions 

B.1.1 State Information 

There are two maior flow cond1t1ons 1dent1fied for the 30" hne bfeak event which occur at two 
different time periods in the transient This calculation considers both sets of conditions 

mass flow rate enthalpy quality 

lb BTU 
m1 :"' 9470- ht:,.. 1189j - QI - I 

s lb 
Ref 6 pp 14 and 15 

lb an; 
m2 :a 31560- h1 :- 594- Q2 :- 0.07 

s - lb 
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There are two ma1or flow cond111ons identified for the 30" hne break event which occur at two 
different time penods in the transient This calculation considers both sets of conditions 

mass How rate 

lb 
m1 • 31560-

s 

tnlhalpy 

BTU 
h1 = 118951b 

BTU 
h2 -- m"""'ib 

quahty 

Ref 17 pp 14 and 15 

The pressure temperature and entropy associated with each cond1hon is determined as follows 

P ) BTU H5t(P.Q) ·• StmPQ - .Q.O -
psi lb 

enthalpy as a function of 
pressure and quahty 

finding pressure to use remaining winsteam functions 

pguess ·• SOOps1 

Pa :- Flfld(pguus) • 1.o·s ,( 10
3 

psi 

T 1 :- StmPJ 2 .01 °F • m.s:n.er 

SI .• StmPQs( 2 .Q, .o) - 1381 
psi 

Given 

Hst(pgum .Q2) = h2 

P2 :• find(pguess) • 1.0-B >< 10
3 

psi 

r2 :- StmPj Pi .0) 0 r • 549.'64 :F 
' l ps1 

( P2 ) s2 -. StmPQS -: Q2. 0 • 0. 79i 
\ psi 
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Steam pressure for concfition 1 

Temperature for cond1t1on 1 

entropy for concfrtion 1 

Steam pressure for condrt1on 2 

Temperature for condrt1on 2 

entropy for condrt1on 2 
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B.2 Volumetric Flow Rate 

Pr '.• 0.5pst + latm 

f Pr )f\3 f\3 
\·2 :• StmPS\l - · . s, .0 - • S.661-

pst - lb lb 

B.3 Orifice Loss Coefficient 

Turbine building max pressure 

specific volume of steam after 
1sentrop1c expansion to room 
cornditions at O 5psig for condition 1 

specific volume of steam after 
1sentropic expansion to room 
cond1hons at O 5ps1g for condition 2 

Volumetric How rate mto building for 
condition 1 

Volumetnc How rate mlo building for 
condition 2 

The opening created by the blowout panels 1s treated as a sharp edge onfice Reference 18 
Page A-21 provides guidance for calculating the loss coefficient for an orifice 

r3 • 0.0001 Ratio of downstream to upstream areas 
conservatively taken to be very small 

Flow Coeflicent C. 1s taken to be O 6 which 1s 
approximately the mm value conservative 

Flow Coefficient Cd as a function of p 

Loss coefficient based on smaller How area as a 
function of p 

Loss coefficient for orifice 

Three different fluids may be movmg through! the hole created by the blowout 
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B.4 Required Flow Area 

Three different fluids may be moving through! the hole created by the blowout 

Density of air at 68 °F 
Ref 18. p A-9 

Density of steam m condition 1 density of steam in cond1t1on 2 

lb kg 
Pair ... 0.07)2- = l.205 -

f\3 m3 

I kg 
Pt ·=- - • 0.832-

,·1 m3 

I kg 
P2 :- - .. 1.8JS-

v1 3 
- m 

Note that a lower air temperature would increase the air density but lower temperatures are not 
expected nor would they change the results of this calculation 

The maximum density WIii be conservatively used for calculating the required flow area 

kg 
PO.ow :- max(pa.ir, Pt ·P2) • 1.848-

3 
m 

The maximum volumetric flow rate 1s 

3 
\'t1ow :• max(V 1. V2) • 7.i46 x 10

3 ~ 
s 

The specified maximum pressure drfferential is. 

dP ·• 0.Spsi 

The required flow area to pass the maximum flow is 

Required flow area 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Candra Hernando 
Sock. Frederick 
RE: Signature required for the Cooper Report 
Friday, August 21, 2020 8: 11 :00 AM 
Review of MPR"s and LPI"s Reoorts.od( 

Good Morning Fred, 

Attached is the signed PDF for your record. 

Hernando 

From: Sock, Frederick <Frederick.Sock@nrc.gov> 

Sent: Thursday, August 20, 2020 9:46 PM 

To: Candra, Hernando <Hernando.Candra@nrc.gov> 

Subject: Signature required for t he Cooper Report 

Good evening Hernando: 

It's late on a Thursday night but I wanted to send the report to you for your signature, so 
that you will see it in the morning when you log in. I was unable to digitally sign the 
document because I am missing the section of acrobat that allows it. I need to call into the 
Help Desk tomorrow morning for them to re-instate the section that will allow me to sign 
digitally. Anyway, I signed with the signature I selected and added today's date. See if you 
can do the same. If you can digitally sign it, then do so. 

Thanks for all your help. 

Best Regards 

Frederick E. Sock, P.E. 

Structural Engineer, DE/SGSEB 

Office of Nuclear Regu latory Research 

U.S. Nuclear Regulatory Commission 

Location: TWFN-10D68 

Mail Stop TWFN-10A36 

Phone: 301.415.5871 

Frederick Sock@nrc gov 
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EVALUATION OF MPR REPORT 0315-0084-RPT-001 , REV.0, AND LPI REPORT REF. 
A16254-LR-002, REV, 0 

INTRODUCTION 

NRG Region IV, Allegations Coordination and Enforcement Staff (R-IV/ACES) requested the 
Office of Nuclear Regulatory Research, Structural, Geotechnical and Seismic Engineering 
Branch (SGSEB) to perform an independent peer review of MPR Report 0315-0084-RPT-001, 
Rev. 0, "Independent Review of Underlying Structural Steel for Turbine Building Blowout 
Panels" [1]. The MPR report is an evaluation of Nebraska Public Power District's (NPPD) 
Calculation package NEDC 16-003, Rev. 0, "Structural Evaluation of the Turbine Building 
Blowout Panels Steel Supports" [2] performed to address the design of the Turbine Building 
blowout panels used to mitigate a postulated high energy line break (HELB). NEDC 16-003 was 
prepared by LPI, Inc. (LPI), a contractor of the licensee. The USNRC received seven specific 
allegations from a member of the public on the Calculation NEDC 16-003. The MPR report [1], 
in part, was developed by the licensee to address and respond to these allegations. 

The MPR report included an assessment of the technical approach and the overall validity of the 
evaluation documented in [2] , with specific emphasis on the seven allegations raised against the 
NPPD calculation package. Details of these seven allegations can be found in the independent 
evaluation of these allegations in Allegation RIV-2019-A-0065 [3]. 

In response to this current request, the SGSEB staff reviewed the MPR report together with 
other related reports listed in the References Reviewed section below, with the purpose of 
determining whether the licensee and/or its outside engineering vendors used appropriate 
engineering methods with sufficient levels of conservatism to evaluate the impact on the 
licensee's current calculation of record (NEDC 16-003 Rev. 0). During this review process, the 
SGSEB staff also reviewed LPI Report Ref. A16254-LR-002, Rev. 0, "Responses to NPPD 
Supplied Questions for Calculation No. 16-003 (LPI Cale. A 15406-C-001) - Cooper Nuclear 
Station" [4] which was developed by LPI, independent of the MPR report, to address the same 
seven allegations. 

REFERENCES REVIEWED 

1. MPR Report 0315-0084-RPT-001, Rev. 0, "Independent Review of Underlying Structural 
Steel for Turbine Building Blowout Panels". 

2. NPPD Calculation NEDC 16-003, Rev. 0, "Structural Evaluation of the Turbine Building 
Blowout Panels Steel Supports". 

3. Independent Evaluation Results, Allegation RIV-2019-A-0065. 

4. LPI Report Ref . A 16254-LR-002, Rev. 0, "Responses to NPPD Supplied Questions for 
Calculation No. 16-003 (LPI Cale. A 15406-C-001) - Cooper Nuclear Station". 

5. LPI Ref. A16254-LR-001, Rev. 0, "Responses to NRC Questions for NPPD Calculation No. 
16-003 (LPI Calculation A15406-C-001 ) - Cooper Nuclear Station" 

6. NPPD Engineering Evaluation (EE) 13-041 , Revision 3, "Turbine Building Blowout Panels/ 
Metal Wall System" 
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7. "Guide to Design Criteria for Bolted and Riveted Joints," by G.L. Kulak, J.W. Fisher, J.H.A. 
Struik, 2nd Edition, Research Council on Structural Connections, AISC, 2001. 

BACKGROUND AND DISCUSSION 

In response to a request from Region IV, Division of Reactor Safety (R-IV/DRS) in 2016, the 
SGSEB staff had reviewed NPPD's Calculation16-003 [2]. Based on the review of this 
document at that time, RES staff was unable to establish whether the Turbine Building siding 
and its structural components would fail, as intended, under a pressure level of no more than 
0.5 psi due to a High Energy Line Break (HELB). Following that review, the SGSEB staff had 
proposed some follow-up questions the Region IV staff could ask the licensee to obtain further 
clarifications on the results of their calculations. Region IV staff requested additional information 
and received responses to those questions from the licensee in a report LPI Ref. A 16254-LR-
001 [5]. Subsequently, this report was also reviewed by the SGSEB staff who concluded that 
the licensee's calculations adequately established the failure limit of the Turbine Building siding 
panel assembly at HELB pressures of 0.5 psig. 

Pursuant to Region IV staff reviews and the SGSEB's peer reviews of LPI Ref. A 16254-LR-001 
[5], anonymous allegations relating to the results of NPPD's Calculation16-003 [2] were 
documented in NRC Allegation RIV-2019-A-0065 (the SGS EB staff is not privy to this original 
document), and LPI was asked by the licensee to respond to these allegations. LPl 's responses 
are documented in LPI Report Ref. A16254-LR-002 [4]. Simultaneously, the licensee also 
requested a third party, MPR, to develop an independent report, Ref [1], addressing the original 
report, Ref. [2], and the seven allegations identified in Ref. [3]. 

In this latest activity, the SGSEB staff limited its review to only these two documents that the 
SGSEB staff had not reviewed previously under the initial! requests from R-IV/DRS. These 
documents are the MPR report, Ref. [1], and the responses provided by LPI to the additional 
questions requested by NPPD, Ref. [4]. 

Review of MPR Report 0315-0084-RPT-001, Rev. 0 

The SGSEB staff performed a review of the MPR report, Ref. [1], with the purpose of 
determining whether the report followed appropriate and current engineering methods with 
sufficient levels of conservatism in determining the accuracy of the licensee's calculation of 
record, Ref [2]. 

MPR's Overall Assessment of NEDC 16-003 

The report identified what it referred to as "significant conservatisms" and "potentially non
conservative" approaches in the methodology used in Calculation NEDC 16-003, Ref. [2]. 

The MPR report identified (significant) conservatisms in the following areas of the calculation: 

I. Dynamic Amplification 

The MPR report states in Section 3.1 that the dynamic response of the structure and any 
dynamic amplification from the impulse load should have been taken into consideration in 
Calculation NEDC 16-003 [2]. According to MPR, ignoring these issues could result in the 
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under-prediction of the applied pressure load (and consequently, the stresses in the connection) 
by as much as a factor of two because after an HELB event, the turbine building pressurizes 
rapidly, resulting in a quick transient load. . 

The SGSEB staff concurs with the approach taken in Calculation NEDC 16-003. The 
calculation did not address the pressure build-up (size and duration) in the Turbine Building as a 
result of an HELB and the related possible dynamic amplification. Not considering this 
possibility, is a conservative approach. The SGSEB staff understands the purpose and scope of 
NEDC 16-003 to be a demonstration project that the blowout panel sidings will fail at an internal 
pressure of not more than 0.5 psig arising from an HELB. The SGSEB staff believes that due to 
the size of the turbine building, it was appropriate to apply the HELB pressure load as a static 
load and ignore the effects of the dynamic response of the blowout panels to the transient 1. 

II . Load Application 

The MPR report rightfully states that the siding panels are attached by screws to the flange of 
the girt in a manner that is eccentric to the shear center of the channel-shaped girt. This 
eccentricity, if accounted for, would increase the twisting moment on the girt and thus the 
likelihood of failure of the girt-clip angle connection. 

The SGSEB staff concurs with the approach used in NEDC 16-003 to uniformly apply the 
loading to the midsection of the flange of the girt at the bolt line locations. The effect of twisting 
due to the eccentric nature of the attachment to the girt was partially negated by the fact that the 
resistance to twisting provided by the stiffness of the panels was ignored also. 

Ill. Load Direction 

Per the MPR report, the pressure loading applied to the girt at all times is orthogonal to the 
flange of the girt in the ANSYS analysis detailed in NEDC 16-003 (regardless of the deflection 
and twisting of the girt). MPR believes that the pressure loading should have been applied to 
the girt in a "horizontal direction parallel to the ground", and this would have subjected the girt to 
weak-axis bending and thus reduce the capacity of the structure. 

The SGSEB staff concurs with the approach used in NEDC 16-003. The pressure loading on 
the building sidings is transferred to the girt via tension force in the screws/bolts that attach the 
siding panels to the girt. These screws/bolts are always attached orthogonal to the flange of the 
girt. The other issue of considering the effect of the pressure on the surface of the girt is not of 
concern, because the pressure acts on both surfaces of the channel girt and the effect is thus 
cancelled out. 

The MPR report also identified the following "potentially non-conservative" approaches in the 
methodology in calculation: 

1 The SGSEB staff believes that the pressure buildup will be relatively slow to justify using a dynamic 
increase factor as large as two. Such a factor would be appropriate for a shock front followed by a 
sustained load. Given that the staff do not know the actual pressure buildup time and also given the size 
of the turbine building and the origin of the pressure (pipe rupture as opposed to deflagration or 
detonation), it is acceptable that the demand increase from dynamic amplification was not considered in 
NEDC 16-003. For a slow pressure build-up, a dynamic amplification should be closer to 1 than to 2 as 
stated in the MPR report and additional analysis would have to be performed to justify its use. 
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I. Bolt Stress Concentration Factor 

MPR did not apply a stress concentration factor (SCF) when determining the stress in the bolts 
that attach the girt to the clip angles, because per MPR, it was not warranted and SCFs are 
"typically applied to determine peak stress for comparison with fatigue". 

The use of SCFs was questioned by the SGSEB staff during the initial review of Calculation 
NEDC 16-003. LPI provided a satisfactory and acceptable answer in LPI Ref. A 16254-LR-001 
[5] to this question justifying the use of SCFs. This was because the stress in the bolt was 
dominated by bending and was applied to the threaded section of the bolt. The true tensile 
stress in the bolt threads was therefore larger because of the geometric discontinuity of the 
threaded bolt. 

II. Bolt Clearance 

MPR states that "NEDC 16-003 models the bolted joint in a manner that does not allow the joint 
to slip, which is non-conservative if the joint would slip". The SGSEB staff disagrees with this 
observation made in the MPR report. Assumption 9 of Section 2.2 of NEDC 16-003, indicates 
that friction is credited between the surface of the clip angle and the girt. The SGSEB staff 
concurs with this consideration of frictional forces between the surfaces, thus implying that 
slippage between the surfaces is a possibility. 2 

Ill. Flexibility of Column Flange 

NEDC 16-003 assumes that the column flange is rigid relative to the stiffness of the girt/clip 
angle assembly. Although the MPR report states that the effect of considering the relative 
stiffness of the column flange and the girt/clip angle assembly is small, the MPR study takes this 
into consideration. The SGSEB staff concurs with the assumption made in NEDC 16-003 that 
the column flange can be considered as rigid. 

IV. Weld Size 

The SGSEB staff agrees with the approach used in NEDC 16-003 to use the size of the weld as 
called for on the design drawings. The assumption here iis that these welds are quality welds, 
inspected and accepted by trained and qualified inspectors. Oversized welds would have been 
rejected. 

Evaluation Of Allegations 

In the following sections, each of the seven issues/allegations raised in the allegation report [3] 
about NEDC 16-003 are addressed. In doing so, the staff reviewed both MPR's interpretation 
and evaluation of these allegations as documented in reference [1], and LPl's responses to 
these allegations, as documented in Reference [4] . 

2 As stated in Reference [5], the consideration of friction here was to ensure the failure pressure was not 
under-predicted. The friction considered was invoked to keep the girt channel level following weld failure. 
i.e. following weld failure, the leg of the angle remains in contact with the flange of the building column, 
from a bearing load associated with reaction of the HELB pressure. To resist the angle sliding down the 
face of the building column under self-weight (and thus inducing weak axis bending in the channel}, 
friction is credited between the angle leg and the building column flange. 
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I. Issue No. 1 - Bolt Strength 

Issue 1 of the seven allegations documented in Independent Evaluation Results, Allegation 
RIV-2019-A-0065 [3] deals with the ultimate tensile and shear strengths used in Calculation 
NEDC 16-003. It is alleged that these values were considered to be non-conservative because 
the calculation uses the average ultimate strength instead of the maximum tested ultimate 
strength. It was also alleged that the average ultimate strength used in the calculation may not 
be representative of the actual properties of the bolts used in the installation of the blowout 
panels. 

MPR agrees, in general, with the methodology used to in NEDC 16-003 for the shear testing of 
the bolts using the National Aerospace Standard NASM1312-13. The testing was done to 
establish the actual shear failure stress of the bolts and to eventually derive the ultimate tensile 
strength of the bolting material. 

The SGSEB staff also concurs with this methodology used in NEDC 16-003 in determiining the 
absolute strength of the bolt.. The bolts were tested in double shear configuration (consistent 
with NASM1312-13), even though the bolts in the connection were under single shear. 

In Section 3.3 of NEDC 16-003, failure criteria for shear in the girt-to-clip angle bolts was 
assumed to be 75% of the ultimate tensile strength of the bolt. MPR disagreed with this 
presumption, and referenced the AISC publication, "Guide to Design Criteria for Bolted and 
Riveted Joints [7], in support of its position. In this report, the average ultimate shear strength of 
a steel bolt is estimated to be approximately 62% of the ultimate tensile strength. 

NEDC 16-003 references the mechanical handbook, "Machinery's Handbook, 27th Edition [8], 
published by Industrial Press, to justify its use of 75% of the ultimate tensile strength as being 
equivalent to the ultimate shear strength of a steel bolt. 

After an exhaustive review of several literature, the SGSEB staff concurs with both MPR's and 
LP l's approach in determining the ultimate tensile strength of the steel bolts. The ultimate shear 
strength of steel can range between 58% and 80% of its ultimate tensile strength. In the metal 
stamping industry, an 80% factor is used to ensure that the shear force is sufficient to cut or 
punch through a steel plate, whereas shear testing of steel bolts tested in tension jigs [7], 
showed an average shear force corresponding to 62% of the actual tensile strength. 

To evaluated the impact of using the 75% factor (or 1.33 x the shear strength) in the 
determination of the ultimate tensile strength of the steel bolt, as was done in NEDC 16-003, the 
SGSEB staff replicated below the same calculation presented in Section 4.2 of NEDC 16-003, 
using the 62% factor, and the results showed that the bolt stress exceed the ultimate tensile 
strength under a 0.5 psi HELB pressure loading. Following similar calculations presented in 
NEDC 16-003, 

• Bolt forces and moments are obtained from the analysis model (Model 2). 

• Revising the evaluation presented in Table 4-1 of NEDC 16-003 using the 62% factor, 
the revised average tensile strength, Fu is 79 ksi 

• A resultant shear in the bolts as a result of 0.5 psi HELB pressure is 16.5 ksi 
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• This shear stress is well within the failure threshold of 0.62 Fu (i.e. , 16.5 ksi < 0.62 x 
79.0 ksi = 48.98 ksi. 

• The tensile stress is within the ultimate strength of the bolt material (i.e., 62.4 ksi < 79.0 
ksi). 

• Following the same discussion in Section 4.2 in N EDC 16-003 regarding the use of 
stress concentration factor, the bolt stress can reach and exceed the ultimate strength 
(i.e., 2.5 x 34 ksi = 85 ksi > 79.0 ksi) 

The SGS EB staff concurs with the use of stress concentration factors in Calculation N EDC 16-
003 [2]. As stated in the calculation, the bolt "stress is dominated by bending and is applied to 
the threaded section of the bolt". The true tensile stress in the threads is therefore larger 
because of the geometric discontinuity of the threaded bolt, thus requiring the application of a 
stress concentration factor. 

The SGSEB staff also concludes that the bolt will fail under a 0.5 psi HELB pressure loading 
regardless of whether the ultimate tensile strength is determined using the 62% factor 
(suggested in the MPR report) or the 75% factor used in NEDC 16-003. 

MPR stated in its report that, even though per Assumption [sic] 5 of NEDC 16-003, the failure 
stress criterion was determined to be approximately 75.8 ksi based on hardness (Rockwell B) 
testing, this value was never used in the calculation. A lesser, non-conservative value according 
to the MPR report was used. 

The SGSEB staff re-reviewed Input No. 5 of the licensee's calculation [2] that states that the 
"actual failure capability of the bolts will be derived from the test data and utilized in" the 
evaluation. The staff also realizes that even though there is a relationship between the 
resistance of a material to permanent deformation and the material's tensile strength, this 
relationship does not always provide accurate conversion from hardness to tensile strength, and 
vice versa. Therefore, the determination of the average ultimate strength of the bolt from testing 
(as was done in NEDC 16-003) was also an acceptable alternative approach. 

In addressing the allegation that the average ultimate strength used in the calculation may not 
be representative of the actual properties of the bolts used in the installation of the blowout 
panels, LPI responded by referring to the responses it provided to similar issue raised by NRC 
in [5], together with additional information provided in [4]. Similar issues are raised in MPR's 
report. The SGSEB staff concurs with LPl's resolution of this issue. 

Based on the preceding discussions, the SGSEB staff has concluded that 

a. the use of an average ultimate strength instead of maximum tested ultimate strength 
was appropriate and acceptable as discussed in the LPI report A 16254-LR-002 [4]. 3 

b. LPI has adequately demonstrated both in [2] and [4], that the "currently installed girt 
bolts are of the same grade (ASTM Grade A307) and/or have the same material 
properties as the bolts that were tested for Calculation NEDC 16-003". 

3 Weaker bolts would fail first and then the loads on the other will increase. This type of progressive 
failure may even be controlled by the bolts with strength less than the mean. 
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II. Issue No. 2 - Failure Sequence and Load Sharing 

Issue 2 of the seven allegations documented in Independent Evaluation Results, Allegation 
RIV-2019-A-0065 [3], alleges that the calculation uses non-conservative failure mechanisms in 
the way the sub-components of the girt-to-column connection (bolt, weld, clip angle) fail. 

The SGSEB staff agrees with both the approach used in NEDC 16-003 and the conclusions in 
the MPR report regarding this issue. Namely that the load path from the girt to the column was 
correct and the loads on both the bolted and welded joints were accurately represented. 

As discussed in [4], "load sharing" was taken into consideration as the load was simultaneously 
applied or distributed across all components of the connection (bolts, weld and girt). As the load 
reached a value that corresponded to the failure of one of these components, that component 
was removed from the model, allowing the remaining components to "resist" the loading. The 
SGSEB staff rejects the allegations made on this this issue and find hem to be 
unsubstantiated. 4 

Ill. Issue No. 3 - Effect of Sag Rods 

Issue 3 from the Allegation report [3] questioned the impact of the sag rods on the stiffness of 
the blowout panel assembly. Specifically, the alleger stated that the sag rods would provide 
some resistance to twisting of the girt under pressure loading and this resistance was not taken 
into consideration in calculation NEDC 16-003. 

MPR performed a scoping evaluation of the effects of the sag rods and concluded that the sag 
rods provided some "resistance to stretching" of the girt in the vertical direction and also some 
resistance to twisting of the girt. Based on this scoping evaluation, MPR estimated the reduction 
of the loading on the welds and bolts to be in the order of 10% and 30%, respectively. 
However, a more rigorous analysis is recommended by MPR, acknowledging that these 
reductions in loads will be lower. 

The SGSEB staff finds the scoping evaluation by MPR to be acceptable and also agrees with 
MPR's observation that impact of the resistant to twisting offered by the sag rods would be 
minimal with more accurate and rigorous modeling of the bolted connection of the sag rods. 
However, the staff does not agree that spending the resources and effort to include the sag rods 
is justifiable by the minimal impact their inclusion will have on the behavior of the girt. 

As discussed in [5] in response to Question 3, four different models of the girt-to-column 
connection were considered in the analyses and the effect of the dead weight of the panels was 
taken into consideration in three out of the 4 models. The sag rods are attached to the girt 
through a hole (larger than the 5/8-inch diameter of the rod, with "gravity attachment" (staggered 
pinned bolted connection) only. Applying the dead load of the panels to the girt was 
conservative considering the fact that the dead weight of the panels was transferred to both the 
base of the Turbine Building and to the girts. 

The staff, therefore, concurs with the approach followed in NEDC 16-003 to ignore the effects of 
the sag rods based on the reasoning provided in NEDC 16-003 [1] and also in LPI Reports Ref. 
A 16254-LR-002 [4], and Ref. A 16254-LR-001 [5]. The staff also concludes that the material 

4 Typically, components with strengths below the mean value will fail first and can precipitate this process. 
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properties and dimensions of the sag rod are adequately described in the aforementioned LPI 
reports, and therefore rejects the allegation described herein. 

IV. Issue No. 4 - Friction Effect on Bolted Joint 

Issue 4 of the seven Issues detailed in the Allegation report [3] stated that NPPD's calculation 
NEDC 16-003 did not use the correct method for joint design in accordance with AISC 
standards; the calculation used a method that accounted for joint friction for the as-bui ld girt joint 
that was non-conservative and did not meet AISC requirements. 

The alleger also request that the licensee provide the title of the construction standards used to 
assemble the Turbine building's girt-to-column joints; the type of joints (bearing or friction); the 
torqued required (if any) in the installation of the bolts and the technical justification of 
Assumption 9 in NEDC 16-003. 

MPR agrees with the methodology used in NEDC 16-003 in so far as the "non-adherence" to 
the AISC standard. The SGSEB staff also concurs with this approach in that the blowout panels 
are designed to fail, and the design margins typically associated with the AISC standard are not 
applicable in this case. 

LPI provided responses to the issues listed in the preceding section and these are presented in 
in its follow-up responses to NPPD's questions detailed in [4]. 

MPR, however, states in its report that NEDC 16-003 did not address preload or the friction that 
could develop between the girt and the clip angle if the bolted connections were preloaded. To 
evaluate the impact of this "shortcomings" of NEDC 16-003, MPR performed a couple of finite 
element analyses of the girt-to-clip bolted connection, in which one model consisted of a bolted 
connection with a high friction between the girt and the clip angle, and the other model 
consisted of low preload in the bolts and low friction between the girt and clip angle. 

MPR concluded that in both analyses, there was joint slippage caused by prying action and high 
shear action. This combination of shear and prying action resulted in the stresses in the bolts 
exceeding their failure criteria, and the failure of the underlying support structure together with 
the blowout panels. 

During its review of NPPD calculation NEDC 16-003 in 2016, the SGSEB staff requested 
clarification about the use of friction in the calculation, and responses were provided in LPI Ref. 
A16254-LR-001 [5]. Additional clarification was also provided in LPI Report Ref. A16254-LR-
002 [4]. 

After reviewing the latest responses to additional questions posed to LPI and documented in 
Reference 4, the SGSEB staff concurs with the assessment by LPI that the bolted connections 
are bearing-type connections and the bolts were installed in accordance with the existing good 
bolt installation practices then, with no (measured) torque applied (except for the turn-of-the-nut 
method). The SGSEB staff agrees with MPR's observation that the underlying structure of the 
blowout panels (the girt-to-clip angle bolted connects) will fail at a HELB pressure of 0.5 psig. 

SGSEB staff rejects the allegations presented under Issue No. 4 and considers them 
unsubstantiated. 
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V. Issue No. 5 - Required Blowout Area 

Issue 5 of the seven Issues detailed in the Allegation report [3] questioned the results obtained 
for the area of the failed panels would be sufficient to maintain the turbine building pressure at 
or below 0.5 psig. The determination of the pressure build-up in the Turbine Building as a result 
of a HELB was not addressed in calculation NEDC 16-003, because it was outside the scope of 
work assigned to LPI. As a result, the SGSEB staff did not offer any opinion on this issue. 

MPR has addressed this issue in its report and determines that the required blowout panel area 
required to fail to maintain the Turbine Building pressure below 0.5 psig was significantly less 
than the area calculated in NEDC 16-003 that would blow out as a result of the failure of the 
girts. 

The SGSEB staff has not reviewed this determination in the MPR report, since this is outside 
the SGSEB staff's area of expertise, and consequently offers no opinion on the accuracy of the 
evaluation. 

VI. Issue No. 6 - Effects of Columns on Blowout Area 

Issue 6 was raised as a concern for the total blowout area calculated in NEDC 16-003. The 
allegation was that the area was determined based on centerline-to-centerline distance between 
columns and the width of the column flanges would distort this calculation resulting in a non
conservative blowout area. 

This concern was never raised by the SGSEB staff during its review of the calculation back in 
2016. However, LPI addressed this concern in its responses to additional questions submitted 
by NPPD and detailed in LPI Report Ref. A 16254-LR-002 [4]. LPI stated that the girt projected 
beyond the flange of the column and as such the area behind the column flanges were exposed 
to the internal pressure resulting from a HELB. Therefore, the column flanges did not interfere 
with the pressure on the siding panels and consequently on their failure. The SGSEB staff 
concurs with this evaluation. 

MPR recalculated the area of the failed blowout panels and determined an area that was 
approximately 139 sq. ft. (or 2.6%) less than the area calculated in NEDC 16-003. The SGSEB 
staff agrees with the methodology used by MPR to calculate the area of the blowout panels that 
would fail under a HELP pressure of 0.5 psig. The difference between the areas determined in 
NEDC 16-003 and by MPR is as a result of the width of the flange of one of the columns. This 
difference is insignificant. 

The SGSEB staff believes this allegation is unsubstantiated based on the responses provided 
by LPI in [4], with which the staff concurs. 

VII. Issue No. 7 - Load Application and Effect of Full Wall 

The final allegation, Issue 7,, dealt with the way the pressure loading was applied in calculation 
NEDC 16-003 to a single girt without any consideration given to the existence of girts on all four 
sides of the girt in question (above, below, left and right). Both the SGSEB staff and MPR 
concur with this approach of considering a single girt with the appropriate tributary area in 
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determining the effects of the pressure loading on all building girts. The SGSEB staff considers 
this allegation to be unsubstantiated. 

Review of LPI Report Ref. A16254-LR-002, Rev. 0 

After the SGSEB staff reviewed and concurred on the responses to NRC's follow-up questions 
on NPPD Calculation No. 16-003 described in LPI Ref. A16254-LR-001 [5], anonymous 
allegations relating to the results of NPPD's Calculation [2] were documented in NRC Allegation 
RIV-2019-A-0065 [3]. LPI (the contractor of the licensee that prepared NPPD's Calculation 16-
003) was asked by the NPPD to respond to the additional questions submitted by NPPD, in a 
February 6, 2020 email. LPl's responses are documented in LPI Report Ref. A16254-LR-002 
[4] . 

The R-IV/ACES staff also requested the SGSEB staff to perform a review of these latest 
responses from LPI presented in LPI Report Ref. A 16254-LR-002 [4]. The results of the SGSEB 
staff's review are documented below. 

In the anonymous allegations, seven issues (identified as Issue 1 through Issue 7) were raised 
and as stated previously, both MPR and the SGSEB staff agreed that three of these issues 
(Issues 2, 6 and 7) had been adequately addressed in NEDC 16-005 [1]. Issue 5 related to the 
determination of the required blowout area in the Turbine Building to maintain a maximum 
pressure of 0.5 psig during a HELB. LPI was not contracted to derive the pressure builld-up in 
the Turbine Building as a result of an HELB, and therefore this issue was never addressed in 
calculation NEDC 16-003. 

Issues 1, 3 and 4 were addressed in this LPl's report and were also discussed in the review of 
the MPR report in the preceding section. The SGSEB staff concluded that the sag rods will 
provide some resistance to lateral deflection and twisting of the girt, but also concluded that this 
impact would be minimal with more accurate and rigorous modeling of the bolted connection of 
the sag rods. It was therefore appropriate to leave out the effects of the sag rods and the 
SGSEB staff finds the responses provided by LPI to the questions raised regarding Issues 1, 3 
and 4 adequate and recommends no further action be taken. 

SUMMARY AND CONCLUSIONS 

There were sections of MPR report that the SGSEB staff questioned the results of MP R's 
scoping evaluations. Some (and not all) of these questions raised by the SGSEB staff were 
discussed in the preceding sections, but in general the SGSEB staff found the methodology and 
technical approach followed by MPR to be adequate. MPR also concluded, and the SGSEB 
staff agrees that an internal pressure of 0.5 psig (resulting from a HELB) would result in 
stresses in many of the key components of the girt-to-column connection assembly that would 
be significantly beyond their design limits. These components would therefore fail under these 
stress levels, and when either one of them fails, the blowout panel assembly will fail. 

In reviewing LPI report A 16254-LR-002 [4], the SGSEB staff identified a typo in the response to 
Issue #1 in the report that deals with the pressure at which the stress level in the bolt is at 85 
ksi. The SGSEB believes that this pressure should read as 0.25 psi as opposed to 9.25 psi. 
This is just a typo and has no impact on the conclusions arrived at in LPl's report [4]. 
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The SGS EB staff's judgement is that the presence of the sag rods will give rise to some 
resistance to weak axis bending and twisting of the girt, with the result of potentially increasing 
the pressure required to fail the connection (and consequently the blowout panels). The 
SGSEB staff however concluded that, due to the conservatisms inherent in the evaluation, 
together with the fact that the impact of the sag rods would be minimal with more accurate and 
rigorous modeling of the bolted connection of the sag rods, it is justifiable not to consider the 
effects of the sag rods. 

In reviewing the MPR report [1], and LPI report [4], the SGSEB staff also had to re-review (at a 
high level) LPI report NEDC 16-003 [2] and the LPI report [5) with responses to the NRC 
questions pertaining to NEDC 16-003. Based on the results of these reviews documented in 
this report, the SGSEB staff concluded that the allegations presented in Reference 3 are 
unsubstantiated, and that NEDC 16-003 [2] has adequately shown that the siding panels of the 
Turbine Building will fail at a pressure level of no more than 0.5 psi resulting from a High Energy 
Line Break. 
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From: 
To: 
Subject: 

Date: 
Attachments: 

Groom Jeremy 
R4ALLEGATION Resource 
FW: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUO.EAR STATION TURBJNE BUILDJNG SIDING 
ANALYSIS Attachment on pg. 
Friday, August 21, 2020 12:14:57 PM 726-737 
Review or MPR"s and LPI"s Reoort:s SIQned 08·21-20.odf 

Please add to the 19-065 folder. 

Fr,om: Seber, Dogan <Dogan.Seber@nrc.gov> 
Sent: Friday, August 21, 2020 12:14 PM 

To: Groom, Jeremy <Jeremy.Groom@nrc.gov> 

Cc: Sock, Frederick <Frederick.Sock@nrc.gov>; Candra, Hernando <Hernando.Candra@nrc.gov> 

Subject: RE: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 

SIDING ANALYSIS 

Dear Jeremy, 

In the attached, please find our final report developed tn response to the Informal 
Assistance Request (IAR) outlined below We appreciate the opportunity to provide 
technical input to this critical activity. Should you have any additional questions, please do 
not hesitate to contact us. 

This email closes the IAR. 

Regards, 

Dogan Seber, PhD 

Branch Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Division of Engineering 
Office of Nuclear Regulatory Research 

U.S. Nuclear Regulatory Commission 

1r 301 415 0212 

Fr,om: Clark, Dunesia <Dunesja,Geanette@nrc gov> 
Sent: Monday, June 01, 2020 2:33 PM 

To: Seber, Dogan <Dogan Seber@nrc gov> 
Cc: Groom, Jeremy <Jeremy Groom@nrc gov>; Morris, Scott <Scott Morns@nrc gov>; Rollins, Jesse 

<Jesse Rolhns@nrc gov>; Lantz, Ryan <Ryan Lantz@nrc gov>; Miller, Geoffrey 

<Geoffrey Millec@nrc gov>; Hay, Michael <Michael Hay@nrc gov>; Kozal, Jason 

<Jason,Kozal@nrc gov>; Gaddy, Vincent <Vincent Gaddy@nrc gov> 
Subject: REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR STATION TURBINE BUILDING 



SIDING ANALYSIS 

MEMORANDUM TO: 

FROM : 

SUBJECT: 

Dogan Seber, Chief 

Structural, Geotechnical and Seismic Engineering Branch 

Office of Nuclear Reactor Research 

Jeremy R. Groom, Team Leader 

Allegations Coordination and Enforcement Staff 

REQUEST FOR INFORMAL ASSISTANCE - COOPER NUCLEAR 

STATION TURBINE BUILDING SIDING ANALYSIS 

Please see the attached document. 

:zluulh, 

Z2tui&UO f7, {!,,&,d 
Assistant to the Deputy Regional Administrator 

U.S. Nuclear Regulatory Commission 

Office of the Regional Administrator 

817-200-1293 (desk) 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Romos lesse 
R4ALLEGATION Resource 
19065 Phone can with Licensee 
Friday, September 11, 2020 9:08:23 AM 
lmaoeQ02. DIIO 

Today myself and Jeremy Groom (TL:ACES) had a phone call with the individuals from 
Cooper Nuclear Station listed below. 

The purpose of the call was to provide the licensee with the results of our evaluation of RIV-
2019-A-0065, and to see if the licensee had any objections to releasing the NEDC 16-003 
calculation to the alleger. While the licensee did not object to releasing the LPI and MPR 
responses to the Cl's concerns, they did not want to release the original calculation 
performed by LPI (NEDC 16-003) because it contained specific safety design information 
about the turbine building that they did not want to release to the public unnecessarily. 

V/r 

;"~""":\ 
f );.1_ 1 
.. ~·~•✓/ 

Jesse M. Rollins 
Senior Allegation Coordinator 

RIV/ORA/ACES 

817-200-1431 

Fr,om: Saltzgaber, Conrad L. <clsaltz@nppd.com> 
Sent: Friday, September 11, 2020 9:02 AM 

To: Rollins, Jesse <Jesse.Rollins@nrc.gov> 
Subject: [External_Sender) NPPD Attendees 

Jesse - Below were the NPPD attendees and their titles for the meeting this morning. 

Khali l Dia- General Manager Plant Operations 

Troy Barker - Director of Engineering 

Rhonda Aue- Performance Improvement Analyst 
Conrad Saltzgaber - Chief Audit and Ethics Officer 

Have a great weekend! 

Conrad 

Conrad Saltzgaber, CPA, CIA, CFSA 
Chief Audit and Ethics Officer 
Nebraska Publ ic Power District 
402-563-5433 
308-440-7882 





From: Aue, Rhonda L. 
Sent: 
To: 
Subject: 

Wed, 8 Apr 2020 18:41:47 +0000 
Gaddy, Vincent 

[External_Sender) RE: Notice 

Ok, thanks for the update it. 

Stay healthy and safe! 

Thanks, 
Rhonda 

From: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 
Sent: Wednesday, April 08, 2020 1:41 PM 

To: Aue, Rhonda L. <rlaue@nppd.com> 

Subject: RE : Notice 

This email is from prvs=360db96d4=Vincent.Gaddy@nrc.gov. Do you know them and are you expecting 
this? • Look again I 

Use the "Report Phishing" button if you think this is a phishing email. 
Phlshing is the #1 threat to NPPD. You are our best defense!! 

Stay Vigilant I 

Rhonda, 

The NRC has granted an extension until May 15th for your RFI response to Allegation RIV-
2019-A-0065. If you have any questions, let me know. 

Vince 

From: Aue, Rhonda L. <rlaue@nppd.com> 

Sent: Wednesday, April 08, 2020 11:41 AM 
To: Gaddy, Vincent <Vincent.Gaddy@nrc.gov> 

Subject: [External_Sender] Notice 

I sent the meeting notice. Let know if you did not receive it. 

After discussing with you, the plan Is to meet today at noon. Here is the call information again. 

ECP Teleconference 
USA Toll-Free: 888-446-7584 
Access Codef b)(7)(C) I 
Thanks, 

'R.lunula. cAiLc. 



Employee Concerns 

Cooper Nuclear Station I Nebraska Public Power District 

72676 648A Ave. 

Brownville, NE 68321 

O· 402 825 5020 
e:l(b)(7)(C) 

P: 402.943.0962 



Allegation 
2019-A-0065 



Concern 1- Bolting Strength 
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Concern 1 Conclusions 

• Concern was unsubstantiated 

• Use of average strength vs. maximum (unzipping effect) 

• Determining strength through shear testing was 
consistent with National Aerospace Standard 
NASM1312-13 - Region IV finds acceptable 

• Small disagreement in strength to shear ratio 
• MPR recommended AISC publication, "Guide to Design 

Criteria for Bolted and Riveted Joints" 
• LPI used Machinery's Handbook, 27th Edition 
• Office of Research found both to be acceptable 
• MPR scoping analysis determined either would result in 

failure 



Concern 2 - Failure Mechanism of 
G i rt Bo Its a n d Fi I et We Ids 
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Concern 2 Conclusions 

• Concern 2 was unsubstantiated 

• MPR, LPI, Office of Research and REGION IV all 
were in agreement. 

• The calculation appropriately models the load as 
being distributed across all components. The load 
path from the girt to the column is correct, the 
loads on both the bolted and welded joints were 
accurately represented, and "load sharing'' was 
considered. 



Concern 3 - Sag rod restrains girt 
channel 
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Concern 3 Conclusions 

• Concern 3 is unsubstantiated. 

• Sag rods are excluded from calculation. 

• MPR performed a scoping evaluation that determined 
that sag rods do provided some "resistance to 
stretching" of the girt in the vertical direction and some 
resistance to twisting of the girt but there would still be 
failure. 

• Region IV consulted with Office of Research. 
• the sag rods would be minimal and not impact the 

conclusions of calculation N EDC 16-003 that predicts 
successful venting of the turbine building at pressures less 
than 0.5 psig following a high energy line break 



Concern 4 - Joint Friction 

"far weld" 
Design weld 

Field UTack" 
weld 

4 Girt 

"near weld" 
Design weld 
(backside) 

Connection 
Angle 

Connection 
Bolts 



Concern 4 Conclusions 

• Concern 4 is unsubstantiated. 

• MPR performed scoping analyses that considered 
both a high preload case with a friction coefficient 
of 0. 78 and a low preload case with a friction 
coefficient of 0.20. For both, bolt stresses 
exceeded their failure criteria causing 
corresponding failure of the underlying support 
structure and blowout panels. 

• Region IV reviewed and agrees that preload does 
not impact results of calculation so initial 
assumption is appropriate. 



Concern 5 - Blowout Area 
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Concern 5 Conclusions 

• Concern 5 is unsubstantiated. 

• Calculation purpose was not to determine blowout 
area needed to maintain pressure below 0.5 psig. 

• Area included in calculation based on an assumed 
panel configuration 

• No basis required vent area to prevent pressure 
retention above 0.5 psi 

• MPR performed scoping analysis that 
demonstrated area is more than sufficient (could 
be as low as 2300 ft2) 



Concern 6 - Blowout Location 
excludes column flange 

HELB PRESSURE 

ttttttttttttt 
3" 

6" ID I x SAG ROD 

L4x3x3/8 

¾" 0 BOLTS 

·½" 

W24X84 

6' 



Concern 6 Conclusions 
• Concern 6 is unsubstantiated. 

• Licensee confirmed and the NRC agrees there is 
clearance between the column and siding such that 
blowout are would not be reduced. 

SIDING 



Concern 7- Distribution of HELB 
Load 
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Concern 7 Conclusions 

• Concern 7 was unsubstantiated. 

• MPR, LPI, Office of Research and REGION IV all 
were in agreement that calculation use of tributary 
area is appropriate. 

• Scoping evaluation performed, "'0.12% change if 
entire wall is modeled. 

• Cl's hand calculation 
• Only considers shear forces, not bending or tensile 

loads. 




