
Hoxie, Chris

From: Hoxie, Chris
Sent: Saturday, March 26, 2011 9:42 PM
To: Uhle, Jennifer
Cc: Lee, Richard; Gibson, Kathy
Subject: Brian's Q

In regards to Brian's question about how salt water may influence the dynamics of a fuel coolant interaction:

Here are two references:
http://www.iaea.orq/inis/collection/NCLCollectionStore/ Public/42/006/4200625 1.pdf

On page 396, states that pure water vs. salt water made no difference in an experiment designed to measure
peak pressures for fuel coolant interactions in a lab setting.

Reference 2:
Although it might not be one-for-one, here is a reference to research that indicates the salt might actually
dampen the steam explosion (or at least it does maybe when lava hits sea water .... )

Caveats: This reference 2 is not nuclear oriented. Not specific to the Japan case. This is really complex and
should be answered by an expert. Depends so much on the actual conditions in the Japan plants...

At least I did not find anything that says salt makes things worse!
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Abstract

Phreatomagmatic eruptions resulting from interaction of magma with groundwater are common in many
terrestrial settings, and their explosivity is widely accepted to result from fuel-coolant interaction (FCI)
processes. Relatively little attention has been given to the precise nature of the volcanic settings in which
phreatomagmatic FCI's take place, but several lines of evidence indicate that they almost inevitably involve
mixing of magma with impure, sediment-laden water. Consideration of the effects of these impure coolants on
the fuel-coolant interaction process suggests that: (1) impure coolants enhance the ability of magma to mix
with large volumes of coolant; and (2) maximum unit-volume explosivity of FCr's is damped relative to
interactions with pure water. It is probably unrealistic to back-calculate water-magma mass ratios for most, if
not all, phreatomagmatic eruptions because: (1) effects of impure coolants on fragmentation efficiency and
eruption explosivity are not yet known; and (2) aspects of the vent environments in which phreatomagmatism
occurs may influence fragmentation processes, explosive efficiency, and resultant particle populations as or
more strongly than water-magma mass ratios. To estimate mass ratios for individual bursts, or for eruptions as
a whole, one must distinguish particle populations resulting from many different processes in phreatomagmatic
vents, including primary fragmentation, induced fragmentation, vent-wall collapse and pyroclast recycling.
Incorporation of accidental blocks beyond the zone of phreatomagmatic interaction and ejection of unvaporized 1
water further complicate efforts at reconstruction. 1.
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Schaperow, Jason

Subject:
Location:

Start:
End:
Show Time As:

Recurrence:
Recurrence Pattern:

Meeting Status:

Organizer:
Required Attendees:

Support for Fukushima accident
Charlie's office

Mon 3/28/2011 10:00 AM
Mon 3/28/2011 11:00 AM
Tentative

Daily
every day from 10:00 AM to 11:00 AM

Not yet responded

Schaperow, Jason
Esmaili, Hossein; Salay, Michael; Marksberry, Don; Helton, Donald; Tinkler, Charles

Request you come to Charlie's office at 10:00 a~m. to meet.
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.Schaperow, Jason

From:
Sent:
To:
Subject:

Schaperow, Jason
Monday, March 28, 2011 2:05 PM
Greenwood, Carol
RE: Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN
RESPONSE TO THE EVENTS IN JAPAN

Thanks.

From: Greenwood, Carol
Sent: Monday, March 28, 2011 1:54 PM
To: Schaperow, Jason
Subject: RE: Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN

Yes, Thank you!

Carol

From: Schaperow, Jason
Sent: Monday, March 28, 2011 1:53 PM
To: Greenwood, Carol
Cc: Santiago, Patricia
Subject: RE: Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN

Hi Carol,

I got a call from the Ops Center yesterday morning at 0600 for support. So, I worked from 0600 to 0800
yesterday. I used the link below to add this to your timesheet. Did I do it correctly?

Thanks,
Jason

From: Greenwood, Carol
Sent: Friday, March 18, 2011 10:31 AM
To: Armstrong, Kenneth; Bajorek, Stephen; Boyd, Christopher; Elkins, Scott; Hoxie, Chris; Lee, Richard; Rubin, Stuart;
Santiago, Patricia; Sherbini, Sami; Tinkler, Charles; Voglewede, John; Zigh, Ghani; Tomon, John
Subject: FW: Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN

Please update the Excel spreadsheet by clicking here with names and dates of any staff that have or will be
performing emergency-related premium work in response to the events in Japan.
This applies to the IRC, OIP, OPA or wherever they are doing emergency work.

Please confirm to me when your branch is updated.

The spreadsheet is at g:\DSA\Directors Office\JapanResponseWork.xlsx if the above link doesn't work.

Regards

Carol Greenwood
Lead Administrative Assistant
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RES/DSA
; U.S. Nuclear Regulatory Commission

Phone: 301-251-3319

r U.S.NRC
UIt,.d M.- N-k-td I~•d4pi- 0"ý,m.60.

From: Gibson, Kathy
Sent: Friday, March 18, 2011 8:07 AM
To: Greenwood, Carol
Subject: Fw: Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN

Would you check with the BCs and compile this list for Andrea for DsA? Thx

From: Valentin, Andrea
To: Gibson, Kathy; Scott, Michael; Coyne, Kevin
Sent: Fri Mar 18 08:00:34 2011
Subject: Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE EVENTS
IN JAPAN

This is a reminder to provide me with a list of names of staff that are performing emergency-related premium
work (and the dates that the people worked) in response to the events in Japan. This applies to the IRC, OIP,
OPA or wherever they are doing emergency work.

Thanks,
Andrea

From: Khan, Charline
Sent: Thursday, March 17, 2011 7:29 AM
To: RidsAcrsAcnwMailCTR Resource; RidsAslbpManagement Resource; RidsOgcMailCenter Resource;
RidsOcaaMailCenter Resource; RidsOcfoMailCenter Resource; RidsOigMailCenter Resource; RidsOipMailCenter Resource;
RidsOcaMailCenter Resource; RidsOpaMail Resource; RidsSecyMailCenter Resource; RidsSecyCorrespondenceMCTR
Resource; RidsEdoMailCenter Resource; RidsAdmMailCenter Resource; RidsCsoMailCenter Resource; RidsOeMailCenter
Resource; RidsFsmeOd Resource; RidsOiMailCenter Resource; RidsOIS Resource; RidsHrMailCenter Resource; RidsNroOd
Resource; RidsNroMailCenter Resource; RidsNmssOd Resource; RidsNrrOd Resource; RidsNrrMailCenter Resource;
RidsResOd Resource; RidsResPmdaMail Resource; RidsSbcrMailCenter Resource; RidsNsirOd Resource; RidsNsirMailCenter
Resource; RidsRgnlMailCenter Resource; RidsRgn2MailCenter Resource; RidsRgn3MailCenter Resource;
RidsRgn4MailCenter Resource
Cc: Davidson, Lawrence; Buchholz, Jeri; Johns, Nancy
Subject: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE EVENTS IN JAPAN

MEMORANDUM TO: Those on the Attached List

FROM: Miriam L. Cohen, Director/RA by J. Buchholz for/
Office of Human Resources

DATED:. March 16, 2011
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SUBJECT: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
/ EVENTS IN JAPAN

ADAMS Accession No. ML 1075A003 refers

NOTE: Electronic distribution only

Administrative Assistant (Rotation)
U.S. NUCLEAR REGULATORY COMMISSION
Office of Human Resources
P:301-492-2318
Charline. Khantnrc.aov
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Bensi, Michelle

From: Bensi, Michelle
Sent: Monday, March 28, 2011 2:35 PM
To: Guzman, Richard
Subject: RE: Confirmation on Pilgrim info (site fact sheet for governor)

Richard,
This is great. Thank you very much.
Shelby

From: Guzman, Richard
Sent: Monday, March 28, 2011 1:18 PM
To: Bensi, Michelle
Subject: RE: Confirmation on Pilgrim info (site fact sheet for governor)

Shelby,

Both items are addressed in the FSAR as follows:

Li The seismic design standard for Pilgrim safety-related equipment was determined by applying the
effects of the largest earthquake in the region, an event measuring 6.0 on the Richter scale, at Cape
Anne, 60 miles north. This event is then applied at the closest epicentral location consistent with
geologic structure of the site.

2.5.3.3.2 Safe Shutdown Earthquake

The Safe Shutdown Earthquake is generally considered to be a recurrence of the largest earthquake in the
region at the closest epicentral distance which is consistent with the geologic structure. The Cape Ann series
of earthquakes appear to be the most severe earthquakes which need be considered for plant design. The
occurrence of an earthquake as large as the maximum Cape Ann sequence (intensity VIII, estimated
magnitude 6), with its epicenter at the closest approach of faulting associated with the Boston and
Narragansett Basins (17 mi west of the site) is the most critical situation for the site. Horizontal ground
acceleration at estimated foundation depths (within the compact glacial deposits) due to the above earthquake
would be about 0.15 g.

L A tsunami at Pilgrim such as occurred in Japan is not considered to be a probable event based on the
known geological features in the area. The emergency diesel generators that provide power if the site
loses off-site power aRd are built in reinforced concrete watertight buildings and the fuel tanks are built
underground in reinforced concrete.

FSAR pg 8.5-4 - "Both generators are housed in reinforced concrete Class I structures. Each unit is
completely enclosed to provide independence from the other unit."

FSAR pg 8.5-8 - "Each diesel generator is capable of starting and continuously operating at full rated capacity
for a period of 7 days using fuel stored onsite in under-ground storage tanks."

I've also attached the applicable FSAR sections for additional information. Hope this helps!

Have a good one,
Rich

Rich Guzman 1



Sr. Project Manager
NRR/DORL
US NRC
301-415-1030
Richard.Guzman@nrc.gov

From: Bensi, Michelle
Sent: Monday, March 28, 2011 12:15 PM
To: Guzman, Richard
Subject: RE: Confirmation on Pilgrim info (site fact sheet for governor)

Richard,
I just found on that the SLO wants to give this information to the MA governor by the end of the day. The
appointment between the NRC and SLO for the governor is at 2pm today (at which time we'd like to have "fact-
checked" everything), so there's a bit of a time crunch on things.
Thanks again,
Shelby

From: Bensi, Michelle
Sent: Monday, March 28, 2011 11:59 AM
To: Guzman, Richard
Subject: Confirmation on Pilgrim info (site fact sheet for governor)

Hi Richard,

Thanks for taking the time to talk with me a few minutes ago.

The Massachusetts SLO has pulled together a factsheet for the governor. We've been asked to review it for
errors. Here are the two "facts" I need to confirm relative to Pilgrim (extracted directly out of document):

ui The seismic design standard for Pilgrim safety-related equipment was determined by applying the
effects of the largest earthquake in the region, an event measuring 6.0 on the Richter scale, at Cape
Anne, 60 miles north. This event is then applied at the closest epicentral location consistent with
geologic structure of the site.

Li A tsunami at Pilgrim such as occurred in Japan is not considered to be a probable event based on the
known geological features in the area. The emergency diesel generators that provide power if the site
loses off-site power and built in reinforced concrete watertight buildings and the fuel tanks are built
underground in reinforced concrete.

I know you are busy, but I'd really appreciate it if you could get back to me quickly on these two points.

Thanks again,
Shelby

Michelle Bensi, Ph.D.
Reliability and Risk Engineer
Nuclear Regulatory Commission
Office of Nuclear Regulatory Research
Division of Risk Analysis
Operating Experience and Generic Issues Branch

2



Bensi, Michelle

From: Bensi, Michelle
Sent: Monday, March 28, 2011 3:02 PM
To: OST02 HOC; OST01 HOC
Subject: RE: RST Support Seismology Q&A position

Hello,
I was brought in primarily to assist with compilation of a seismic Q&A document and I continue to work on that
this week. Thus, I wasn't planning to work any shifts in the Ops Center this week. Please let me know if this is
a problem.
Thanks,
Michelle Bensi

From: 05T02 HOC
Sent: Friday, March 25, 2011 4:34 PM
To: Weaver, Thomas; Munson, Clifford; Seber, Dogan; Devlin, Stephanie; Bensi, Michelle
Subject: RST Support Seismology Q&A position

Please designate which shifts this weekend and next week, starting 7:00am, tomorrow morning, March 2 6th, for
Seismology Q&A questions. Send responses back to OST01. HOC@nrc.gov, OSTO2.HOC@nrc.gov.

EST Admin Support
NRC Operations Center
eMail: OST02.HOC@nrc.gov
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Schaperow, Jason

From:
Sent:
To:
Subject:

Schaperow, Jason
Monday, March 28, 2011 4:10 PM
Chang, Richard
RE: SOARCA 2011 RIC Slides

Thank you.

From: Chang, Richard
Sent: Monday, March 28, 2011 3:21 PM
To: Dacus, Eugene
Cc: Sheron, Brian; Schaperow, Jason; Armstrong, Kenneth; Gibson, Kathy; Wagner, Katie
Subject: SOARCA 2011 RIC Slides

Eugene,

Here is The link for the SOARCA session at the 2 3rd Regulatory Information Conference.

https:lHric.nrc-gateway..ov/docs/abstracts/SessionAbstract 58.htm

Please let me know if there is anything else that I can help you with.

Richard Chang
Program Manager
RES/DSA/SPB
301-251-7980
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Schaperow, Jason

From: Schaperow, Jason
Sent: Tuesday, March 29, 2011 9:40 AM
To: Chang, Richard
Subject: RE: FYI- News Article on SOARCA

Thanks.

From: Chang, Richard
Sent: Tuesday, March 29, 2011 7:35 AM
To: Schaperow, Jason; Tinkler, Charles; Santiago, Patricia; Ghosh, Tina; Armstrong, Kenneth
Subject: FYI- News Article on SOARCA

http://news.yahoo.com/s/ap/20110329/ap on re us/us us japan nuclear blackouts 2

Richard Chang
Program Manager
RES/DSA/SPB
301-251-7980
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Schaperow, Jason

From: Schaperow, Jason
Sent: Tuesday, March 29, 2011 9:51 AM
To: Chang, Richard
Subject: RE: SOARCA Peer Review Committee

Sounds good to me.

From: Chang, Richard
Sent: Tuesday, March 29, 2011 8:31 AM
To: Tinkler, Charles; Schaperow, Jason
Cc: Ghosh, Tina
Subject: SOARCA Peer Review Committee

Guys,

I am planning on writing the Peer Review Committee an e-mail stating that the events in Japan have delayed
the release of Appendix A to them by an as-of-yet undetermined amount of time (and that an estimate will not
be available until the reactors in Japan stabilize).

Do you have any thoughts on that?

Thanks,

Richard Chang
Program Manager
RES/DSA/SPB
301-251-7980
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Schaperow, Jason

From: Schaperow, Jason
Sent: Tuesday, March 29, 2011 11:42 AM
To: Lee, Richard
Subject: RE: DOE trip to Milestone

Thanks. Very interesting.

From: Lee, Richard
Sent: Tuesday, March 29, 2011 11:20 AM
To: Esmaili, Hossein; Gauntt, Randy (home); Randy Gauntt (SNL); Salay, Michael
Cc: Tinkler, Charles; Schaperow, Jason; Katie Wagner
Subject: DOE trip to Milestone

Enclosed is a brief trip report from Per Peterson on DOE trip to Milestone yesterday.

Katie: Please log in on share point. It is provided to DSA staff for information.

1



Lee, Richard

From: Lee, Richard
Sent: Tuesday, March 29, 2011 9:39 PM
To: Powers, Dana A
Subject: RE: gauntt to japan

He will pay for this. Have you able to get one of his staff to answer the questions. Larry
and some can help.

From: Powers, Dana A [dapower@sandia.gov]
Sent: Tuesday, March 29, 2011 7:30 PM
To: Lee, Richard
Subject: gauntt to japan

I take it you have heard that Randy is being sent to Japan by SNL! He is just trying to get
out of preparing response to the peer reviewers. Dana
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Bea:sley, Benjamin

From:
Sent:
To:
Subject:
Attachments:

Beasley, Benjamin
Tuesday, March 29, 2011 9:24 AM
McNamara, Nancy
RE: Briefing Package for MA Visit & 11:00 call
Fukushima Presentation (3-25) with G1199.pptx

Nancy,

I took the liberty of adding the GI-199 slides to the Fukushima presentation so that they have the same look
and can be together if you are printing handouts. I also decided to swap the position of GI-199 slides 3 and 4.
The revised presentation is attached for your use.

Ben

From: McNamara, Nancy
Sent: Tuesday, March 29, 2011 8:59 AM
To: Beasley, Benjamin; Schmidt, Wayne
Subject: Briefing Package for MA Visit & 11:00 call
Importance: High

1



UsNRC
UNITED STATES NUCLEAR REGULATORY COMMISSION

Protecting People and the Environment

Events at Fukushima
Units 1-4

March 30, 2011

Bill Dean, Regional Administrator

1



U.S.NRC
UNLITEI STATrES NUCLEAH REGULATORY GOMMISSION

Protecting People and the Euvironment

Fukushima Units 1 -4

2



.U.S.NRC
URLD ,ATEL,NUCLEAHREGULKrORY COMMISSION

CProtecting People and the Environmnent

3/11 Earthquake & 3/12 Unit 1 Hydrogen Explosion

After eart uake 11 March Fukushima plants

EX sion 0630 GMT 12 March

After ex losion 0730GMT

3
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U.S.NRC
UNITED VrTATES NUCLEAR REGULATORY COMMSISION

Protecting People and the Euwironunent

BWR with Mark 1 Containment

Secondary containment:
Area of explosion at
Fukushima Dalichi 1

Primary containment:
Remains intact and safe

Boiling Water Reactor Design

4
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'U.S.NRC
UNIITED STATES NUCLEAR REGULATORY CONMLSSION

Protecting People and the Environment

Mark I Containment Release Pathways
Simplified

SECCoDARY CONTAINMENT ,

Q Small isolation REACTOR BUILDING

Building leakage- valve seal
unfiltered 0 BLOW OUTPANEL failure

-PRIMARY....
CONTAINMENT Design

leakage

SR
ADS)

Breaksiend leeks
bypassing.
suppression pool

4gn :

lo ok ,t• , IV E S S E L !

Breaks-and leaks through
•.suppression pool DRY

Automatic depressunzation
system (ADS).and safety WET LL

relief valves (SRV)
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•U.S.NRC
UNITED STATES NUCLEAR REGULATORY CGONMSSION

Protecttig People and the Enwironmmen

Most Recent View of Units 3 & 4

IM
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UNITE I S NIVCLLAR REA ULNrORY C(.OMrIOSIN

Protecting People and the Enwironment

Japanese Depiction of Cooling Water Sources at
Units 3 & 4 (Prior to the Return of Offsite Power)

I -- •m~l•0•• O -x
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. j ;!,U.S.NRC
UNITED STATESNUCLEAR REGU.LATORY COMIUSS ON

Protectzing People and the Erwiropument

Current Conditions - NRC's Assessment
" Units 1, 2, 3 Stable w/some degree of core damage. Being

cooled with fresh water.
* Units 2 and 3 some primary containment

damage. Releases of radioactivity including significant
contamination in the lower levels of the Unit 2 and Unit 3
turbine buildings.

* The spent fuel pools on Units 1-4 have experienced varying
water levels, but also have been receiving seawater from
helicopters and spray systems.
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--U.S.NRC
UNITED STATE.,NUCLE~AR REGULAFORY COMtMLSIUN
Protecting People and the Etwi-oparnent

Current Conditions - NRC's Assessment Cont.

" The U-2 spent fuel pool receiving fresh water
and they are trying to change all the units from
fire trucks to normal pumping in the next few
days.

" Tokyo Electric Power Company has restored
electric power to the site and the six reactor
control rooms, and the situation, in general,
continues to further stabilize, although many
hurdles remain.

9



UNTE % LIWS A 5NUCLEAR RIAA LAJWRY COMMINSMON

Protecting People and the Environment

NRC Response Efforts

* NRC continues to monitor the unfolding events in Japan.
" NRC is coordinating their response with other federal

agencies.
• NRC has deployed a team to Tokyo.
* NRC providing technical assistance to the U.S.

Ambassador in Japan and the Japanese Government.
" NRC continues assessment of radiological conditions, dose

projections, and protective action recommendations.
* NRC Chairman Jaczko in Japan this week and keeps White

House apprised.
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~'Lnm snAft',NUCLEAR REGUAL~rORY C OMML'SION

Protecting People and the Euvirounment

Ensuring Reactor Safety

* General Design Criteria (10CFR50, Appendix A) lay out
the deterministic basis for the design of nuclear power
plant safety systems.

* In 1975 NRC completed its first PRA study and continues
to evaluate the risks to the public from the operation of
nuclear power plants to within our safety goals by limiting
the chance of core damage and fission product release to
the environment.
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LNN ' ED TA['ES NUCLEAH REGUtLKFORY COMMISSION

Protecting People and the Environpnent

Ensuring Reactor Safety
* Significant activity to evaluate the chance and

consequences of a Station Blackout (SBO Rule
10CFR50.63 1988) plant procedures and changes
implemented in the 1990s.

* Generic Letters 88-20 "Individual Plant Examination for
Severe Accident Vulnerabilities"

* NRC Maintenance Rule (10CFR50.65, 1991)
Implemented in 1996
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UNITEID STFATES NUJCLEAR RI.UL~rORY COMMISSION

Protectin~g People and the Environm~ent

Ensuring Reactor Safety
* In 2000 the NRC implemented the Reactor Oversight

Program (ROP).
* Following September 11, 2001, the NRC and industry

conducted detailed assessments. NRC issued orders for
licensees to take actions to develop and implement
guidance and strategies intended to maintain or restore
core cooling, containment, and spent fuel pool cooling
capabilities under the circumstances associated with loss
of large areas of the plant due to explosions or fire, to
include strategies in the following areas: (i) Fire fighting;
(ii) Operations to mitigate fuel damage; and (iii) Actions to

minimize radiological release.
13



•U.IDS.NRCUNITED STATES NUCLEAR REGULATORY COMMIS•ION

Protecting People and the Ewironment

NRC Initiatives

" NRC Issued Information Notice 2011-005

" NRC Commission supported the
establishment of an agency task force.

* Temporary Instruction 2515/183

* Ongoing Communications with the public,
Congressional, State (SLO), Local
Agencies

Lt 14



US.NRC
UNITED STATES NUCLEAR REGULATORY COMMISSION

Protecting People and the Environment

Overview of Generic
Issue 199

Updated Seismic Hazard Estimates

1



UNTDSAfT, N1CLILAR REGU LATORY CO O~MISSION

PP-O&tectug People and the Euirworri~ent

Background: G1-199 Safety/Risk
Assessment Context and Results
1 Generic Issues Program Stages

- Identification - Early Site Permit reviews
- Acceptance

- Screening
- Safety/Risk Assessment
- Regulatory Assessment

* Safety / Risk Assessment Results
- Operating power plants are safe.
- Overall seismic risk estimates remain small
- The new seismic data for some plants meet the criteria for

further evaluations

16



;_,U.S.NRC
P'rotecting People and the Environmaent

GI-199 Safety / Risk
Assessment Assumptions

Performed a conservative, screening-level
assessment to evaluate whether further
investigations are warranted.
- The nature of the information used (seismic hazard

data, plant-level fragility information) make these
estimates useful only as a screening tool.

- The results should not be interpreted as definitive
estimates of plant-specific seismic risk because some
analyses were conservative making the calculated risk
higher than in reality.

17



U.S.NRC
LII VSIR AlNUCLEAR REGULrORY CoNMNLSION

Protecting People and the Euvironmnent

GI-199 Current Status

" Evaluating plant-specific information
to determine if improvements to
seismic safety are warranted

" Additional information is needed to
consider plant-specific backfits

18



N'ED 'IrATEiL NUCLEAR REGULATORY COMMS•IION

Ppotecting People and the Environment

Next Steps for G1-199

" Issued an Information Notice to inform plants
of the GI-199 Safety/Risk Assessment
results. (September 2010)

* NRC is developing a generic communication
to request needed data. (2011)
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Lee, Richard

From: Lee, Richard
Sent: Wednesday, March 30, 2011 2:05 PM
To: Salay, Michael; 'Michael Salay'
Subject: Your names on the list to go to Japan

Importance: High

Mike:

Your name is among the 4 that was sent to the Chairman for approval to go to Japan. We should hear back by
this afternoon or late tonight. Chairman up on the Hill this morning.

If you go, you can leave on Sunday. You are to replace one who will be returning to U.S. on 4/06 or 4/07.

Richard

8



Lee, Richard

From: Lee, Richard
Sent: Wednesday, March 30, 2011 3:08 PM
To: Case, Michael
Cc: Sheron, Brian; Uhle, Jennifer; Gibson, Kathy
Subject: RE: 3rd Team to Japan

Thanks, Mike:
I spoke to Michele Evans earlier.
Richard

----- Original Message -----
From: Case, Michael
Sent: Wednesday, March 30, 2011 3:05 PM
To: Gibson, Kathy
Cc: Sheron, Brian; Uhle, Jennifer; Lee, Richard
Subject: 3rd Team to Japan

Hi Kathy

Just a quick update from Michele. She is still waiting for feedback from the Chairman on the
size of the team but it looks like Mike Salay is still on the short list.

Michele has been in contact with Richard and as soon as she gets the OK she'll let Richard
know so he can get Mike back from Europe.
Sent from Blackberry
Michael Case.
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Lee, Richard

From:
Sent:
To:
Cc:

Richard L Garwin [rlg2@us.ibm.com]
Wednesday, March 30, 2011 5:59 PM
Binkley, Steve
Brinkman, Bill; Hurlbut, Brandon; Sheron, Brian; Poneman, Daniel; Harold McFarlane; Harold
Denton; Adams, Ian; John Holdren; JOE H. PAYER; Kelly, John E (NE); John Grossenbacher;
Owens, Missy; Per Peterson; Lyons, Peter; Phil Finck; Dick Garwin; Lee, Richard; Bob
Budnitz; Rolando Szilard; SCHU; Aoki, Steven; Koonin, Steven; Steve Fetter; Binkley, Steve;
DAgostino, Thomas
Measuring water level in dry well by coupling to the organ-pipe resonance of the contained
air?

Subject:

I'll estimate this.

Dick Garwin
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Lee, Richard

From: Lee, Richard
Sent: Thursday, March 31, 2011 7:49 AM
To: 'Gauntt, Randall 0'
Subject: RE: Mike Salay is on his way to Japan soon

Great. Where are you working out of?

----- Original Message -----
From: Gauntt, Randall 0 [mailto:rogauntosandia.govl
Sent: Thursday, March 31, 2011 2:55 AM
To: Lee, Richard
Subject: Re: Mike Salay is on his way to Japan soon

OK. We have arrived on Thursday PM.
I am here with Jeff LaChance. We are expecting to be here 2 weeks minimum. Who knows.
Randy

----- Original Message-
From: Lee, Richard rmailto:Richard.Lee(@nrc.govl
Sent: Wednesday, March 30, 2011 08:43 PM
To: Gauntt, Randall 0
Subject: Mike Salay is on his way to Japan soon

Randy:

Mike is leaving for Japan on Sunday, April 3. I asked him to return from the Phebus meeting
in the Netherlands.

Richard

3



Beasley, Benjamin

From: Boska, John
Sent: Thursday, March 31, 2011 8:56 AM
To: Kauffman, John
Cc: Beasley, Benjamin; Khanna, Meena; Jessup, William; Salgado, Nancy
Subject: RE: RE: Outcomes from Meeting With New York State Officials
Attachments: image001.gif

Just to inform everyone on the use of 10CFR50, Appendix A, General Design Criteria, I refer to this wording
we use in Indian Point license amendments:

"The following explains the applicability of General Design Criteria (GDC) for IP2 and IP3. The construction permits for
IP2 and IP3 were issued by the Atomic Energy Commission (AEC) on October 14, 1966 and August 13, 1969, and the
operating licenses were issued on September 28, 1973, and December 12, 1975. The plant GDC are discussed in the

Updated Final Safety Analysis Report (UFSAR) Chapter 1.3, "General Design Criteria," with more details given in the
applicable UFSAR sections. The AEC published the final rule that added Title 10 of the Code of Federal Regulations (10
CFR) Part 50, Appendix A, "General Design Criteria for Nuclear Power Plants," in the Federal Register (36 FR 3255) on
February 20, 1971, with the rule effective on May 21, 1971. In accordance with an NRC staff requirements
memorandum from S. J. Chilk to J. M. Taylor, "SECY-92-223 - Resolution of Deviations Identified During the Systematic
Evaluation Program," dated September 18, 1992 (ADAMS Accession No. ML003763736), the Commission decided not to
apply the Appendix A GDC to plants with construction permits issued prior to May 21, 1971. Therefore, the GDC which

constitute the licensing bases for IP2 and IP3 are those in the UFSARs."

This same information applies to many older reactors. In all cases, we should just refer to the UFSAR. I will
edit this reply to delete references to GDC 2, and just reference the UFSAR (the effect in this case is the
same). As a general principle, appendices to 1OCFR50 do not apply to plants unless there are specific words
invoking the appendix. For example, here are quotes from Appendix A:
"Under the provisions of § 50.34, an application for a construction permit must include the principal design criteria for a
proposed facility."
"Also, there may be water-cooled nuclear power units for which fulfillment of some of the General Design Criteria may
not be necessary or appropriate. For plants such as these, departures from the General Design Criteria must be
identified and justified."

So the only way to tell which 1OCFR50 Appendix A GDC apply to a plant is to read the UFSAR. They don't
apply in a blanket manner.

John Boska
Indian Point Project Manager, NRR/DORL
U.S. Nuclear Regulatory Commission
301-415-2901
email: john.boska@nrc.gov

From: Kauffman, John
Sent: Thursday, March 31, 2011 7:17 AM
To: Boska, John
Cc: Beasley, Benjamin
Subject: RE: Outcomes from Meeting With New York State Officials

John,
Please see my input below on follow-up items assigned to me. Please contact me if you have any questions or
need further assistance.

1



iU.S.NRC

Senior Reactor Systems Engineer
US NRC/RES/DRA/OEGIB
Washington, DC 20555 Mail Stop: C-2A07M
Phone: 301-251-7465
Fax: 301-251-7410

Please visit the internal GIP web page or external GIP web page.

1) GI-199 Safety/Risk Assessment Report

Ben Beasley previously provided you the link to the GI-199 Safety/Risk Assessment report, including the
memorandum and all enclosures/attachments. Ben also provided electronic versions of the following publically
available documents:

ML100270598 (Transmittal Memo)
ML100270639 (Safety/Risk Assessment (S/RA) report)
ML100270064 (Appendix A of the S/RA report)
ML100270691 (Appendix B of the S/RA report)
ML100270731 (Appendix C of the S/RA report)
ML100270756 (Appendix D of the S/RA report)

2a) Discussion of Spent Fuel Pools and GI-199 (this is from a write-up provided by Meena Khanna that Billy
Jessup put together)(please note that I have 1 question/suggested edit in the next to last paragraph)

Spent fuel pools (SFPs) were not specifically evaluated as part of GI-199. However, based on their design
attributes (as follows), SFPs remain safe. SFPs are constructed of reinforced concrete, several feet thick, with
a stainless steel liner to prevent leakage and maintain water quality. Due to their configuration, SFPs are
inherently structurally-rugged and are designed to the same seismic requirements as the nuclear plant.
Information Notices related to GI-199 were sent to nuclear power plant licensees and licensees of independent
spent fuel storage installations (ISFSls).

Note: Typically, SFPs are about 40 feet deep and vary in width and length. The fuel is stored in stainless steel
racks and submerged with approximately 23 feet of water above the top of the stored fuel. Each plant has a
preferred SFP make-up water source (the refueling water storage tank for pressurized water reactors and the
condensate storage tank for boiling water reactors). SFPs have alternate means of make-up such as service
water systems and the fire water system. SFPs are also typically designed (e.g. with anti-siphon check valves)
and instrumented such that leakage is minimized and promptly detected.

There has been a previous Generic Issue (GI-173) concerning spent fuel pool safety (ML013520142). This
issue was closed in 2001 with no new requirements. In resolving this issue, the staff implemented an action
plan for operating reactors that involved: gathering technical information for all operating reactors through
plant visits, reviews of design and licensing documents, and performance of a survey using regional personnel;
analyzing capabilities to maintain safe storage conditions for irradiated fuel at each site; and developing
proposed actions to address identified concerns. For representative plants having one or more of the design
features of concern, the staff estimated the frequency of a significant loss of coolant inventory or a sustained
loss of cooling, which were selected as conservative surrogate conditions for fuel damage. These estimated
frequencies were compared against screening criteria developed for reactor accidents to assess the need for

2



new or revised requirements. The screening criteria used for comparison with the endstate frequencies were:
below 1 E-06 per year, no action; between 1 E-06 and 1 E-05 per year, engineering judgement was used to
determine need for detailed evaluation; and above 1 E-05, a detailed evaluation would be performed. Several
licensees took voluntary actions to address the concerns identified at their facilities. For the remaining facilities,
the staff concluded that no new or revised requirements were justified.

The Japanese earthquake did not change our understanding of the seismic hazard at U.S. nuclear power
plants or the conclusions of GI-199. This is because the effect of a single earthquake is small on the estimated
seismic hazard, unless it occurs in an area not previously recognized as being capable of producing
earthquakes, or is larger than previously believed possible in a region. In a seismic hazard study, the seismic
source zones are specifically delineated to include a sufficient number of earthquakes to provide a stable
estimate of the seismicity rate and are thus relatively insensitive to the addition of a single earthquake. If an
earthquake does occur in an area not previously recognized as being capable of producing earthquakes or if
an earthquake occurs that is larger than previously believed possible in a region, changes to the seismic
hazard model used to develop seismic hazard estimates would be required. This Japanese earthquake
occurred on a "subduction zone", which is the type of tectonic region that produces earthquakes of the largest
magnitude. A subduction zone is a tectonic plate boundary where one tectonic plate is pushed under another
plate. Subduction zone earthquakes are also required to produce the kind of massive tsunami seen in Japan.
In the continental US, the only subduction zone is the Cascadia subduction zone which lies off the coast of
northern California, Oregon and Washington. So, a continental earthquake and tsunami as large as in Japan
could only happen there. Nevertheless, the NRC intends to conduct an extensive lessons learned evaluation
of the Japanese earthquake and tsunami. NRC will enhance our regulatory program as appropriate based on
the results of the lessons learned evaluation.

2b) Discussion of Indian Point Spent Fuel Pools

General Information:

GDC 2 requires that structures important to safety be designed to withstand the effects of natural phenomena
combined with those of normal and accident conditions without loss of capability to perform their safety
function. As such, all structures at Indian Point Units 2 and 3 (IP2 and IP3, respectively), including the spent
fuel pools (SFPs), which fall under this classification are designed to withstand loads due to earthquakes, in
combination with other loads.

Load combinations and specifications cited in SRP Section 3.8.4, "Other Seismic Category I Structures,"
provide acceptable engineering criteria to accomplish that function for structures such as SFPs. Meeting these
requirements provides added assurance that safety-related structures will be designed to withstand the effects
of natural phenomena and will perform their intended safety function.

Indian Point Units 2 and 3:

Chapter 9 of the IP2 and IP3 Final Safety Analysis Reports (FSARs) indicates that the SFP structures are
classified as Seismic Category I. The IP2 FSAR is specific regarding the design criteria, and indicates that the
IP2 SFP was designed in accordance with the provisions of American Concrete Institute (ACI)-318, "Building
Code Requirements for Reinforced Concrete" (see Section 9.5.2.1.4 of the IP2 FSAR). The 1989 license
amendment issued for IP3 SFP re-rack indicates that the design criteria used to evaluate the SFP structure are
based on the provisions in ACI 349-80, "Code Requirements for Nuclear Safety-Related Concrete Structures."

As indicated above, based the classification of these structures, they are required to be designed against
bounding loading combinations which include loads due to a safe shutdown earthquake. As such, the
structural analyses are performed to ensure that the SFPs will remain functional during and after a safe
shutdown earthquake.

The following licensing actions relate to the structural analysis of the IP2 and IP3 SFPs for conditions which
include loads due to seismic events:

3



The NRC issued a license amendment in 1989 for a re-rack of the IP3 SFP (ML003778816). An extensive
review of the structural aspects of the re-rack was performed by Brookhaven National Laboratory (BNL) and is
included as Appendix A of the NRC staff's safety evaluation associated with this amendment. This review
explicitly notes that the licensee demonstrated that the design basis requirements associated with the IP3 SFP
would continue to be satisfied following the re-rack. As such, the licensee demonstrated that under design
basis loading combinations, which include loads due to a safe shutdown earthquake, the applicable ACI
provisions would continue to be satisfied following the re-rack.

The NRC issued a license amendment in 1990 for a re-rack of the IP2 SFP (ML003778320). In the NRC
staff's associated safety evaluation, it was noted that the licensee evaluated the effects of the high density
racks on the SFP structure and concluded that the structure would continue to satisfy the design basis
requirements prescribed by the ACI code. These design basis requirements include withstanding the loads
generated under a safe shutdown earthquake.

Subsequent to the re-rack of the IP2 SFP, the NRC staff's review of the licensee's request to review [should
this be renew?] the IP2 operating license included a number of audit items. Audit Item 360 associated with the
renewal of the IP 2 operating license focused on the leakage previously discovered at the IP2 site. The
licensee provided information to the NRC staff by letter dated November 6, 2008, which presented the results
of structural evaluations (finite element analyses) performed for the IP2 SPF walls. The model used in this
structural analysis accounted for bounding conditions which may exist due to the potential for degradation
resulting from the SFP leakage (i.e., no credit for reinforcing steel). This is a very conservative assumption
given that all testing performed by the licensee up to the date of the November 6, 2008, submittal
demonstrated that there was no concern for degradation of the rebar due to boron concentrations resulting
from SFP leakage. The results of the analysis showed that the structure contained significant margin against
failure when the structure was subjected to design basis loading conditions, including those due to a design
basis earthquake, even if no rebar was considered in the model.

The overall conclusion which is demonstrated by the re-rack evaluations and the additional IP2 SFP evaluation
is that the licensee has shown multiple times that the design basis requirements associated with the design of
the SFP structure are satisfied. As such, the licensee has demonstrated that there is reasonable assurance
that the structure will maintain its ability to serve its safety function during and after a safe shutdown
earthquake or other natural phenomena.
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Lee, Richard

From: Powers, Dana A [dapower@sandia.gov]
Sent: Thursday, March 31, 2011 11:38 AM
To: Lee, Richard; Kelly, John E (NE)
Subject: Test CST with Seawater

John, I spoke to Nenoff. She has a commercial sample of the crystalline silicon titanates and
thinks she can test with seawater if you don't have someone already positioned to do the
testing. Dana
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Beasley, Benjamin

From: Beasley, Benjamin
Sent: Thursday, March 31, 2011 1:12 PM
To: Ibarra, Jose
Subject: RE: DRA Support to Japanese Event

In conjunction with NRR and Region 1, Doug Coe, Marty Stutzke and Ben Beasley have supported meetings
with the Governor's offices from New York and Massachusetts.

From: Ibarra, Jose
Sent: Thursday, March 31, 2011 12:51 PM
To: Barnes, Valerie; Nicholson, Thomas; Siu, Nathan; Stutzke, Martin; Ott, William; Salley, MarkHenry; Peters, Sean;
Beasley, Benjamin; Coyne, Kevin; Demoss, Gary
Subject: DRA Support to Japanese Event

All,
DRA would like to take credit for special support given related to the Japanese Event. Can you in one
sentence or two tell me what special support you have provided. I will construct the text for an DRA
accomplishment to be included in the OP Plan update. I need that information today to meet the due date of
the Op Plan update. Thanks. Jose

1



Lee, Richard

Lee, RichardFrom: Richard L Garwin [rlg2@us.ibm.com]
Sent: Thursday, March 31, 2011 4:35 PM
To: Adams, Ian
Cc: Brinkman, Bill; Narendra, Blake; Hurlbut, Brandon; Sheron, Brian; Butnitz, Bob (pacbell.net);

Smith, Haley; McFarlane, Harold; Adams, Ian; Kelly, John E (NE); Grossenbacher, John (INL);
Pitzer, Karrie S.; Chambers, Megan (S4); Owens, Missy; Miller, Neile; Fitzgerald, Paige;
Peterson, Per; Lyons, Peter; Finck, Phillip; Garwin, Dick (EOP); Lee, Richard; Budnitz, Bob;
Szilard, Ronaldo; Steve Fetter; Aoki, Steven; Binkley, Steve; Mustin, Tracy

Subject: Useful website for technical details vs time.

http://www.nisa.meti.go.ip/english/files/en20O10331-2-2. pdf

More generally, http://www.nisa.meti.-go.urp/enqlish
Don't be put off by the titles of the press releases.

Dick Garwin
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Bensi, Michelle

From: Bensi, Michelle
Sent: Thursday, March 31, 2011 4:53 PM
To: Kauffman, John
Subject: RE: Reminder--OEGIB Weekly Activities Input due by noon tomorrow, Friday 4/1/2011. [eom]

Thanks,
Shelby

Last week activities

• Seismic Q&A document in response to events in Japan

* Presentation (and prep) for joint branch meeting

Next week activities

* Seismic Q&A document
* Out-of-office Friday (CHU)

From: Kauffman, John
Sent: Thursday, March 31, 2011 3:59 PM
To: Bensi, Michelle; Criscione, Lawrence; Ibarra, Jose; Killian, Lauren; Lane, John; Reisifard, Mehdi; Perkins, Richard;
Salomon, Arthur; Smith, April; Wegner, Mary
Subject: Reminder--OEGIB Weekly Activities Input due by noon tomorrow, Friday 4/1/2011. [eom]
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Bonaccorso, Amy

From: CL Spriggs [boardwaxmax@excite.com]
Sent: Friday, April 01, 2011 12:09 PM
To: NRC Allegation
Subject: Website issue

Hello:

Please check this website.

http://en.wikipedia.org/wiki/List of nuclear reactors

If you scroll to the bottom, the U.S. nuclear plants in the NE are listed with GPS coordinates.
Realize this is not your site, but damn, how smart is that?

Cheers
Craig



Beasley, Benjamin

From:
Sent:
To:
Cc:
Subject:
Attachments:

Lane, John
Friday, April 01, 2011 10:06 AM
Hogan, Rosemary; Stutzke, Martin; Perkins, Richard; Bensi, Michelle
Beasley, Benjamin; Kauffman, John
Seismic Review Table
Seismic Review TableML1 108807472.pdf

Attached is an old NUREG/CR that I worked on back in 1980 entitled, the Seismic Review Table. With the
exception of myself, everyone else involved with it is either retired, deceased or both (a causal relationship has
not been established between the report and those ends).

It's a tabulation of the FSAR approved seismic/structural designs for the plants that were in house as of that
timeframe (which is most of the current fleet). It includes a relatively comprehensive view of each plant's
design in terms of OBE/SSE earthquake level and spectra, the soil-structure assumptions, and the
containment design loads. It even includes proximity to local dams.

It is in ADAMS and I'm considering making it publicly available at some point. (If you have any opinion on that,
pls. let me know.)

I hope it's of some value to you in either the Japan-related, G1-199, or pre-GI dam-related on-going efforts.

jcI
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ABSTRACT

The Seismic Review Table is a summary of Engineering Design parameters that

were employed in the seismic analysis and design of nuclear power plants. The

table covers 71 reactors licensed to operate by the U.S.N.R.C. The information

contained is listed plant by plant and consists of OBE and SSE "gm Level and

Modified Mercalli Intensity; Earthquake Time History used to develop the

ground response spectra or as input in the dynamic analysis; Number of Earthquake

Components used and Method of Combining Them; Method of Modal Combination;

Type of Ground Design Spectra; Method of Generation of Floor Response Spectra;

Type of Foundation and Depth; Type, Thickness, Shear Wave Velocity and Shear

Modulus Profile of the Surrounding Subgrade Soil and Bedrock; Ground Water

Table Depth; nearby Dams; Modelling Method used for soil-structure interaction;

Material Damping of Soil; Limitation on Modal Damping . Damping Values; and

Loading Combinations, and Acceptance Criteria for Category I Structures,

Mechanical Equipment, Piping, and Electrical systems. The goal of the Seismic

Review Table is to provide a reference of the available information relevant

to the seismic design of currently licensed nuclear power plants.
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INTRODUCTION

The intent of this report is to enable a quick reference of the major seismic

design parameters inherent in the 71 currently licensed nuclear power plants.

All of the presented data was obtained from the existing Final Safety Analysis

Reports (FSAR) and their associated amendments. The results are tabulated for

each plant in a five page "Seismic Review Table." The major headings in the

table are:

A) Earthquake data

B) Method of combination (e.g., modes and earthquakes directional
components

C) Design spectra

D) Foundation and liquefaction assessment

E) Soil-structure interaction

F) Damping, load combination and acceptance criteria and allowable
stresses for:

1) Category I structures

2) Mechanical Equipment and piping

3) Electrical equipment

Table I lists all of the plants together with the names of the owners, the

location, the principal reactor contractor, the plant architectural engineers,

the type of plant (PWR, BWR, HTGR), the type of containment vessel, and the

electrical and thermal power output. FSAR's for all the plants listed in the

table have been reviewed and the tabulated results are given in this report.

For completeness Figure 1 depicting the geographical locations of the operational

plants is also included.
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PROGRAM TASKS AND ACCOMPLISHMENTS

Efforts under this program can be subdivided into three distinct stages:

Stage 1 involved the determination and collection of all available plant

FSAR's and related questions, answers, and amendments. Next, under Stage 2,

the collected information was reviewed in detail for relevance to the

information needed for the Seismic Review Table. Finally, under Stage 3, the

pertinent parameters were assembled and summarized in tabular form.

With reference to the work carried out under Stage 1, it should be realized

that the documented information contains numerous sections, subsections, and

amendments per plant which were compiled over a span of many years. This

information had to be reviewed to ascertain which documents were available and

which had to be ordered. This was accomplished by carrying out a careful

review of the documents and comparing the information contained within the

documents against the information compiled in the following reference reports:

Title Listing of Civilian Power Reactor Docket Literature in Nuclear
Science Abstracts, volumes'21-26 (1967-1972), TID-3354 RI. U.S.
Atomic Energy Commission, Technical Information Center, April 1973.

Title Listing of Civilian Power Reactor Docket Literature in Nuclear
Science Abstracts, volumes 27 (Jan.-June 1973), TID-3324-R1-S1.
U.S. Atomic Energy Commission, Technical Information Center,
September 1973.

Title Listing of Power Reactor Docket Information, PRDI-74-12. U.S.
Atomic Energy Commission, Technical Information Center, December
1974.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-75/12.
U.S. Energy Research and Development Administration, Technical
Information Center, December 1975.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-76/12/P1.
U.S. Energy Research and Development Administration, Technical
Information Center, December 1976.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-77/12/P1.
U.S. Dept. of Energy, Technical Information Center, December 1977.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-78/12/P1.
U.S. Dept. of Energy, Technical Information Center, December 1978.
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Since there was no specific standardized FSAR format until 1975-76, each FSAR

had to be examined on an individual basis. In a number of cases the FSAR was

actually defined as an amendment to the PSAR. Once it was determined what

information was missing and what part of the missing information involved

seismic design criteria, the necessary steps were taken to obtain the required

documents.

Once the material needed for the review was compiled, Stage 2 efforts were

initiated. For each plant assembled FSAR's were first reviewed for the

pertinent seismic information. These were available either in "hard cover" or

in "microfiche" form. Next, the amendments which include various questions

and answers about the plant raised over a period of many years were reviewed

and the gathered information was then compiled and referenced for section and

page number.

Under Stage 3, the compiled reference material of Stage 2 was prepared and

extracted for insertion into the Seismic Review Tables. The information given

in the table thus reflects the data up to an including the latest amendments

available at time of publication. The tables are numbered according to the

numbering scheme shown in the first column of Table I. For each number, a set

of five pages comprising the Seismic Review Table is presented with the page

number appearing in the lower right hand corner in sequence. As an example,

page 8-2 would indicate the eighth entry on Table I, with the number 2

representing the second page of the five-page review table.

Referring to the Seismic Review Tables, the first item assembled is on page 1

of the five-page table. The name of the plant with reactor unit numbers (if

more than one), the type of reactors, and containment, Nuclear Steam System

Supplier (NSSS), the architect engineer, and the CP/OL issue dates. Next,

under the heading of earthquake data, information pertaining to OBE, SSE, and

earthquake time-history was assembled. The OBE and SSE information was further

broken down into horizontal and vertical "g" values and Modified Mercalli

Intensity values. Reference pages, sections, and amendment numbers are listed

in the tables for all assembled information. Under the time history column,

names of the earthquake records used are given. These records in turn are
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used either for the development of the ground design spectra or are modified

so that their response spectra envelopes the specified ground design spectra.
Generally speaking,.this information was available for most of the plants.

However, some of the early plants, such as Yankee Rowe, did not have this
information in the reviewed dockets, and thus the term "not available" is
written in the table. For those cases where the available information was
unclear, the term "unclear information" appears in the. table, together with
the pertinent page numbers where the unclear information is given so that the

reader can look up the information for further insight.

Returning to headings OBE and SSE, in many plants the vertical components were
equal to two-thirds of the horizontal, with OBE values typically one-half of

the SSE. For the earthquake time-history, the older plants usually used

El Centro or Taft, while the newer plants used synthetic time-histories.

Methods of combinations were assembled under the subheadings "Number of
Earthquake Components Used and Its Combination" and "Modal Combination."

The information under these headings includes such items as the the number
of horizontal amd vertical components used for the analysis, the number of
modes considered, and how they were combined, e.g., absolute sum, SRSSor

algebraic sum. It is to be noted that the term "modal combination used"

in the table refers to the response spectrum analysis.

The final item on page 1 involves the design spectra with the two subheadings
entitled "Type of Ground Design Spectra" and "Method of Generation of Floor
Response Spectra." Ground design spectra includes the Housner, Newmark, and

Regulatory Guide 1.60 response spectra or any other method specified in the
FSAR's. The most commonly used method for generating the floor response

spectra was the time-history method. When information regarding the input
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time-history was available, it was also included under this heading. For some

of the older plants, the ground design spectra was directly used with some

amplification factor.

Turning to page 2 of 5 of the table, the major headings are "Foundation and

Liquefaction Assessment" and "Soil-Structure Interaction." The first item

contains four subtopics: "Type of Foundation," "Bearing Information" (including

information related to the type, thickness, and shear velocity profile),

"Groundwater Table," and "Dams." Foundation description and bedrock

characteristics are listed for the containment building. Information regarding

structures on pile foundations is also given under this heading. Bearing

Information lists such items as type of rock (dolomite, glacial fill, sandstone,

etc.), the thickness of the various soil deposits, and shear wave velocities.

Groundwater Table information and the existence of nearby dam locations were

obtained from the site geological survey.

"Soil Structure Interaction" consists of four subtopics. "Method of Modelling"

lists the mathematical model chosen for generating the floor response spectra

of the reactor building and the soil beneath it. Usually the structure is

modeled as a conventional stick model while the soil is represented as either

a lumped spring or finite element model. It is to be noted that a number of

plants have their foundation on bedrock. When reviewing the soil structure

interaction modelling method, it was found that for some plants a fixed base

method was employed. For these cases, the notation fixed base method appears.

For cases where no statement was found as to the type of modelling used, the

term "not available" was entered in the table. The term "not available"

should only be interpreted as a statement of fact with reference to the material

presented in the FSAR; it only means that no information about the particular

item was found. Other subtopics include the "Soil Shear Strength Modulus

Profile," "Material Damping of Soil," and the "Limitation on Modal Damping."

Pages 3, 4, and 5 of the Seismic Review Table are devoted respectively to

Category I--structure, mechanical, piping and electrical equipment. Each of

these pages have common headings that include "Damping Values" (OBE/SSE) and

"Design Criteria," with the latter heading containing subheadings for load
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combination and acceptance criteria/allowable stresses. "Method of Qualification"

(testing or analytical) was included for the mechanical equipment, piping and

electrical equipment given on pages 4 and 5. Generally, very little information

was available for-electrical equipment.

The information listed for the 11 SEP plants (Big Rock Point, Dresden 1 and 2,

Ginna, Haddam Neck, LaCrosse, Millstone 1, Oyster Creek, Palisades, San Onofre 1,

and Yankee Rowe) was partly obtained through the use of unpublished docket

search reports supplied to us by the Systematic Evaluation Program Branch,

DOR. This information supplements what was obtained by Brookhaven staff

members in their docket search.

In conclusion, this report contains much information covering a wide range of

seismic topics. It is possible that some relevant information has been

inadvertently overlooked. The Structural Engineering Branch of the Division of

Engineering has the responsibility for maintaining these tables and would

appreciate any contribution from interested parties as to additions or

modifications which might be made to improve it.

The information contained here comprises a data base which will be used to

evaluate conformance of the operating reactors with current seismic design

guidelines.
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Table
No.

CONTENTS

NSSS
manufac-
turer

Architect
Engineer

**

Reac,
tor

[Type

Containment
Type Unit Size

Net W(e)

Pover

Name and/or owner Location
Reactor
MW(t)

1.Z1 Arkansas Nuclear One, Unit 1 (Arkansas Russellville, M&W Bechtel PWR (11) 850 2,568
- Power Lif.ht Co.) Ark. *

2-1 Arkansas Nuclear One, Unit 2 (Arkansas Russellville, Comb. Bechtel PWR (11) 912 2,815
- Power & Light Co.) Ark.

3-1 Beaver Valley Power Station, Unit 1 Shippinsport, West. S&W PWR (7) 852 2,652
(Duquensne Light Co., Ohio Edison Co., Pa.
-d'Peenslvaina Power Co.) .....

4-1 Big Rock Point Plant Nuclear (Consumer Big Rock GE Bechtel BWR (1) 72 240
Power Co.) Point. Mich.

5-1 Browns Ferry Nuclear Power Station, Unit Decatur, Ala. GE TVA BWR (2) 1,065 3,293
1 (Tennessee Vailse Authority)

•61 Browns Ferry Nuclear Power Station, Unit Decatur, Ala. OE TVA BWR (2) 1,065 3,293
2 (Tennessee Valley Authority)

Vol Browns Ferry Nuclear Power Station, Unit Decatur, Ala. GE TVA BWR (2) 1,065 3,293
3 (TennesseeValley Authority)

6".1 Brunswick Stemm Electric Plant, Unit 1 Southport, GE UE&C BWR (5) 821 2,436
- (Carolina Power & Lisht Co.) N.C.

6-1 Brunswick Steam Electric Plant, Unit 2 Southport GE UE&C BWR (5) 821 2,436
(Carolina Power & Light Co.) N.C. 1

741 Calvert Cliffs Nuclear Power Plant, Unit Lusby, Md. Comb. Bechtel PWR (10) 845 2,700
1 (Baltimore Gas & Electric Co.)

7-1 Calvert Cliffs Nuclear Power Plant, Unit Lusby, Md. Comb. Bechtel PWR (10) 845 2,700
2 (Baltimore Gas & Electric Co.) . .

8-1 Cooper Nuclear Station (Nebraska Public Brownville, GR B&R BWR (2) 778 2,381
Power District and Iowa Power and Nebr.
Light Co.)

9-1 Crystal River Nuclear Plant, Unit 3 Red Level, B&W Gilbert PILR (10) 825 2,452
(Florida Power Corpl) Fla.

TABLE 1: CURRENTLY LICENSED REACTORS IN UNITED STATES
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10-1 Ias-Baese Nuclear Power Station, Unit 1 k Harbor, Baw Bechtel PWR (4) 906 2?772
Cleveland Electric Illuminating Co.) hio _

11-1 nald C. Cook Nuclear Power Plant, Unit ridgman, West. AEP PWR (6) 1,054 3,250
I (Indiana and Nichizan Electric Co.) ch.

11-1 nald C. Cook Nuclear Power Plant, Unit ridgman, West. AEP PWR (6) 1,100 3,391
2 (Indiana and Michigan Electric Co.) ich.

12-1 ogden Nuclear Power Station, Unit 1 rris, Ill. GE Bechtel BWR (1) 200 700
(Cononwealth Edison Co.)

13-1 esden Nuclear Power Station, Unit 2 Irris, 111. CE S&L BE (2) 794 2,527
(Conmonwealth Edison Co.)

130-1 readen Nuclear Power Station, Unit 3 Srris, Ill. GE S&L BWR (2) 794 2,527
(Commonvealth Edison Co.)

14-1 hme Arnold Energy Center, Unit 1 (Iowa ?alo, Iowa GE Bechtel BWR (2) 538 1,593
Electric Light & Power Co., Central
Iowa Power Coopecative, and Corn Belt
Power Cooperative)

15-1 dwin 1. Batch Nuclear Plant, Unit I ley, Ga. GE Bechtel BWR (2) 786 2,436
(Georsia Power Co.)

16-1 Iwin 1. Batch Nuclear Plant, Unit 2 lxley, Ga. GE Bechtel BWR (2) 795 2,436
(Georsia Power Co.)

17-1 rort Calhoun Station, Unit I (Omaha ort Calhoun, Comb. G&H PWR (9) 457 1,420
Public Power District) ebr.

18-1 Port St. Vrain Nuclear Generating Station ?latteville, GA S&L TGR (9) 330 842
(Public Service Co. of Colorado) lo. ._.................

19-1 dam Neck Plant (Connecticut Yankee laddam Neck, West. S&W PWR (8) 575 1,825
Atomic Power Co.) "ann.

.20-1 B. Robinson Plant, Unit 2 (Carolina rtsville, West. Ebasco PWR (9) 700 2,200Power & Light Co.) r. C.

CURRENTLY LICENSED REACTORS IN UNITED STATES (continued)
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21-1 Humboldt Bay Power Plant, Unit 3 (Pacific Eureka, Calif, GE Bechtel BWR (1) 63 242
Gas & Electric Co.

22.1 Indian Point Station, Unit 1 (Consoli- Buchanan, B&W UE&C PWR (3) 265 615
dated Edison Co. of New York, Inc.) N.Y.

23 Indian Point Station, Unit 2 (Consoli- Buchanan, West. UE&C PWR (8) 873 2,758
dated Edison Co. of New York, Inc.) N.Y. _

24-1 Indian Point Station, Unit 3 (Power Buchanan, West. UE&C PWR (8) 965 2,760
Authority of New York) N.Y.

25 1 James A. FitzPatrick Nuclear Power Plant Scribe, N.Y. GE S&W BWR (2) 821 2,436
(Power Authority of the State of
New York) ...

26-1 Joseph M. Farley Nuclear Plant, Unit 1,2 Dothan, Ala. West. Bechtel PWR (11) 821 2,652
(Alabama Power Co.)

27-1 Kewaunee Nuclear Power (Wisconsin Power & Carlton, Wias. West. Pioneer PWR (4) 535 1,650
Light Co., Wisconsin Public Service Co.
and Madison Gas & Electric Co.)

28-1 La Crosse (Genoa) Nuclear Generating La Crosse, AC S&L BWR (1) 50 165
Station (Dairyland Power Cooperative) WVis.

29-1 Maine Yankee Atomic Power Plant (Maine Wiscasset, Comb. S&W PWR (7) 790 2,500
Yankee Atomic Power Co.) Maine

.301 Millstone Nuclear Power Station, Unit 1 Waterford, GE Ebasco BWR (2) 660 2,011
(Noriheast Nuclear Energy Co.) Conn.

31-1 Millstone'Nuclear Power Station, Unit 2 Waterford, Comb. Bechtel NH (11) 830 2,560(.Northeast"Nuclear Raerjy Co.) Conn.

32 -1 Monticello Nuclear Generating Plant Monticello, GE Bechtel BWR (2) 545 1,670
(Northern States Power Co.) M. inn.

33-1 Nine Mile Point Nuclear Station, Unit 1 Scribe, N.Y. GE S&W BWR (2) 610 1,850
(Niagara Mahawk Power Corp.)

1-3
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34-1 North Anna Power Station, Unit 1 Mineral, Va. West. S&W PWR (7) 907 2,775
(Virsinia Electric & Power Co.)

35-1 Oconee Nuclear Station, Unit 1 (Duke Seneca, S. C. B&W Utility & Bechtel PWR (10) 887 2,568
Power Co.)

35-1 Oconee Nuclear Station, Unit 2 (Duke Seneca, S. C. B&W Utility & Bechtel PWR (10) 887 2,568
Power Co.)

35-1 Oconee Nuclear Station, Unit 3 (Duke Seneca, S. C. B&W Utility & Bechtel PWR (10) 887 2,568
Power Co.)

36-1 Oyster Creek Nuclear Power Plant, Unit 1 Tome River, GE B&R BWR (2) 650 1,930
(Jersey Central Power & Lisht Co.) N.J.

37-1 Palisades Nuclear Plant, Unit 1 (Con- South Haven, Comb. Bechtel PWR (10) 805 2,530
sumers Power Co. of Michigan) Mich. .

38-1 Peach Bottom Atomic Power Station, Unit 2 Peach Bottom, GE Bechtel BWR (2) 1,065 3,293
(Philadelphia Electric Co., Public Ser- Pa.
vice Electric & Gas Co., Atlantic City
Electric Co., and Delmarva Power &
Light Co.)

38-1 Peach Bottom Atomic Power Station, Unit 3 Peach Bottom, GE Bechtel BW (2) 1,065 3,293
(Philadelphia Electric Co., Public Ser- Pa.
vice Electric & Gas Co., Atlantic City
Electric Co., and Delmarva Power &
Light Co.)

39-1 Pilgrim Nuclear Power Station, Unit 1 Plymouth, GE Bechtel BWR (7) 655 1,998
(Boston Edison Co.) Mass.

40-1 Point Beach Nuclear Plant, Unit 1 (Wis- Two Creeks, West. Bechtel PWR (10) 497 1,518
consin Electric Power Co. and Wisconsin Wis.

I Michigan Power Co.)
Point Beach tclear Plant, unit Z kWis- TwO Creeis, West. Bechtel FV 1U,

40"1 consin Electric Power Co. and Wisconsin Wis

Michigan Power Co.)

CURRENTLY LICENSED REACTORS IN UNITED STATES (continued) 1-4
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41-1 Prairie Island Nuclear Generating Plant, Red Wing, West. Pioneer PWR (4) 530 1,650
Unit 1 (Northern States Power Co.) M inn._....

41-1 Prairie Island Nuclear Generating Plant, Red Wing, West. Pioneer PWR (4) 530 1,650
Unit 2 (Northern States Power Co.) Minn.

42-1 quad-Cities Station, Unit 1 (Cosmonvealth Cordova, I1l. GE S&L BWR (2) 789 2,511
Edison Co. and Iowa-Illinois Gas &
Electric Co.) .....

42-1 Quad-Cities Station, Unit 2 (Comonvealth Cordova, Ill. GE S&L BWR (2) 789 2,511
Edison Co. and Iowa -Illinois Gas &
Electric Co.)

43-1 Rancho Seco Nuclear Generating Station, Clay Station, B&W Bechtel PWR (11) 918 2,772
Unit I (Sacramento Municipal Utility Calif.
District)

44-1 Robert Imett Ginna Nuclear Power Plant, Ontario, N.Y. West. Gilbert PWR (9) 490 1,520
Unit 1 (Rochester Gas & Electric Co.) _

45-1 Salem Nuclear Generating Stationnit 1,2 Salem, N.J. West. UE&C PWR (8) 1,090 3,338
(Public Service Electric & Gas Co.,
Philadelphia Electric Co., Atlantic
City Electric Co., and Delmarva Power
& Light Co.)

46 1 San Onofre Nuclear Generating Station, -San Clemente, West. Bechtel PWR (3) 436 1,347
Unit 1 (Southern California Edison and .li,
San Diego Gas & Electric Co.)

47 -1 Shippingport Atomic Power Station (DOE Shippingport, West. B&R,S&W PWR (3) 60 236
and Duquesne Lkht Co.) a.

48 -l St. Lucie Plant, Unit 1 (Florida Power & ort Pierce, Comb. Ebasco PWR (4) 802 2,560
Light Co. la.

4%-I* Surry Power Station, Unit 1 (Virginia Gravel Neck, West. S&W PWR (7) 822 2,441
Electric & Power Co.) as.

CURRENTLY LICENSED REACTORS IN UNITED STATES (continued)
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49 -1 Surry Power Station, Unit 2 (Virginia Gravel Neck, West. S&W PWR (7) 822 2,441
Electric & Power Co.) Va. --_ _..........

50 -1 Three Mile Island Nuclear Station, Unit 1 Middletown, B&W Gilbert PWR (10) 819 2,535
(Metropolitan Edison Co.) Pa. I

51 Three Mile Island Nuclear Station, Unit 2 Middletown, B&W B&R PWR (10) 906 2,772
(Metropolitan Edison Co.) Pa.

52 - Trojan Nuclear Plant, Unit 1 (Portland Prescott, West. Bechtel PWR (12) 1,130 3,411
General Electric Co., Eugene Water & Oreg.
Electric Board, and Pacific Power &
Light Co. )

53-1 Turkey Point Plant, Unit 3 (Florida Power Florida City, West. Bechtel PWR (10) 693 2,200
& Power Co.) Fla.

53 -1 Turkey Point Plant, Unit 4 (Florida Power Florida City, West. Bechtel PWR (10) 693 2,200
-& Power Co.) Fla.

54 Vermont Yankee Nuclear Power Station Vernon, Vt. GE Ebasco BWR (2) 514 1,593
(Vermont Yankee Nuclear Power Corp.)

55 -i Yankee-Rowe Nuclear Power Station (Yan- Rowe, Mass. West. S&W PWR (3) 175 600
kee Atomic Electric Co.)

56 - Zion Nuclear Plant, Unit 1 (Commonwealth Zion, Ill. West. S&L PWR (10) 1,040 3,250
Edison Co.) ......

56-1 Zion Nuclear Plant, Unit 2 (Commonwealth Zion, Ill. West. S&L PWR (10) 1,040 3,250
Edison Co.) I I _

* Containment types:
(1) Pre-Mark (Steel)
(2) Mark I (Steel)
(3) Dry Containment-Spherical (Steel)
(4) Dry Containment-Cylindrical (Steel)
(5) Mark I (Reinforced Concrete)
(6) Ice Condenser (Reinforced Concrete)
(7) Sub-Atmospheric (Reinforced Concrete)
(8) Atmospheric (Reinforced Concrete)
(9) Without Buttresses (Pre-Stressed

Concrete)

(10) 6 Buttresses With Shallow Dome
(Pre-Stressed Concrete)

(11) 3 Buttresses With Shallow Dome
(Pre-Stressed Concrete)

(12) 3 Buttresses With Hemispherical
Dome (Pre-Stressed Concrete)

** Manufacturers and Engineers
AC Allis-Chalmer Mfg. Co.
AEP American Electric Power

Service Corp.

B&R - Burns & Roe, Inc.
B&W = Babcock & Wilcox Co.
Comb. - Combustion Eng., Inc.
GA - General Atomic
GE - General Electric Co.
C&H - Gibbs & Hills, Inc.
S&W - Stone & Webster Eng.

Corp.
S&L - Sargent & Lundy Engineers
TVA - Tennesse Valley Authority

UE&C - United Engineers &
Constructors

West. = Westinghouse Electric Corp.

1-6
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SEISMIC REVIEW TABLE Docket Number
50-313

METH-OD OF DS;NSETA

NAME AND NSSS EARTHQUAKE DATA COMENTION DESIGN SPECTRA
TYPE OP 

'THE

PLANT NO. oF

ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

cOmp. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRA
a 9 8 8 9 COMB.-

- -

ARKANSAS NUCLEAR
UNIT No. 1. 0.10 0.067 VII 0.20 0.133 1 4 SRSS Housner Time-history

o u method.
,.40 (No closely

S spaced Vertical ground
Iv c modes). response spec-

I f* trum was used
1431h 0 for equipment

, o odesign (no ver-
0 ONA tical floor

Reactor type: PWR•, v C6 6 9 0 response spec-
4 fai tra generated).

Contaleuut type: C eos on spc
3 buttresses with 0) . to 0

shallow dome 0
(prestressed con- u '4
trots) '4 a r a

jj005

OSSS Manufacturer: e uXBabcock & Wilcox 0 o 0 ",

Arcitect Engineer: W u u
Bechtel

L2-68/5-74 Sec. 5.1. .2.5 p. 2-19 Sec. 5.1.1.2.5 p. 5.A-6 See. Sec. Sec. 5.h 4.1 Sec. 5.A. 4.2

p. 5-28a p, 5-28a Amend. 28 5.A.4.1 5.A.4.2 p. 5.A-5 p. 5.A-6

p.5.A-5 p. 5.A-7 Figs. 5,A-1 and p. 5-28c
.mend. 28 5.A-2 Amend. 23

8/18/72
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION - WATER DAM OF G. PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH a DAMPING

Flat Slab 13 ft to Properties of Most wells drilled Not avail- Stick model jNot available Unclear in- Not availabl
9 feet 24 ft. shale, 10,000 into bedrock are able. with soil formation

to 14,500 fps. less than 150 ft. springs, as
"All Class I indicated in
structures utilimzrl Fig. 5A-3
the shale bedrock 9 Fig. 5A-4
as a foundation" Fig. 5A-5

0 4

110 14 @
0.-
n o

uo

Sec. 5.1.1.1 p. 2-24 p. 2-16 Table 2-5 ,ec. 2.5.3
p. 5.1 p. 2-28 2-7a Sec. 5.1.1.5.6

Sec. 2.7.2 p. 2-28a
- 6- __________
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA
DANIWOI•

ACCEPTANCE CRITERIAODE/SSE LOAD COMBINATION & AiLOWABLE' STRESSES

(Z critical damping) Y - 1/f (1.25 D + 1.0 R + 1,25 E) ACI-318-63 Code
Welded steel plate assemblies 1.0/1.0 Y - 1/, (1.25 D + 1.25 H + 1.25 E) AWS Dl2.1-61

y a 1/# (1.25 D + 1.25 H + 1.25 W)

Welded steel framed structures 2.0/2.0 Y - 1/# (1.0 D + 1.8 E) (For structural element carrying mainly
earthquake forces.)

Y - I/# (1.0 D + 1.0 R + 1.0 E') Ultimate strength design
Bolted or riveted steel framed structure 2.5/2.5 Y - I/* (1.0 D + 1.0 H + 1.0 E')

(0.9 D is used where dead load subtracts for critical stress in 's"esign of Protective
the first three equations.) Structures", Dept. of Navy,

Reinforced concrete equipment supports 2.0/3.0 Y - yield strength. NP-3726, August 1950.
D - dead load.
R - force or pressure on structure due to rupture of any pipe.

Reinforced concrete frames and buildings 3.0/5.0 H - force on structure due to thermal expansion.
E - design earthquake load.
e' - maximum earthquake load.

Prestressed concrete structure 2.0/5.0 W - tornado load
- 0.9 for reinforced concrete, 0.85 for shear, bond. Anchor-

age in reinforced concrete.
0.75 for spirally reinforced concrete component members.
0.70 for tied component members.
0.90 for fabricated structural steel, and 0.90 for reinforcec
steel (not prestressed) in direction of tension.

ec. 5.A.4 Sec. 5.A.3 Sec. 5.A.3 p. 5-38a
5.A-6 p. 5.A-3 p. 5.A-3 Amend. 28

p. 5.A-4
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SEISMIC REVIEW TABLE

MECIANICAL & PIPING

DESIGN CRITERIA

OAI/5CI OF ACCEPTANCE CRITERIA
QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

(Z critical damping) L. C. for Internals, vessels, integral support attachments

Steel piping 0.5/0.5 Analytical and piping: ASME BPVC, Section IIIand/or testing L.C. Stress Limit

ANSI B31.7 Nuclear Power
Design loads + design sM< 1.*0 SM piping code -

earthquake loads PL + PB < 1.5 SM

Design loads + SSE PM S 1.2 SH

PL + P B - 1.2 (1.5 SM)

Design loads + pipe rupture PM - 1.2 SM
PL + PB 1.2 (1.5 SM)

Design loads + SSE PM S 2/3 Su

PL + PB B 2/3 Su

5A.4 ec. 5,A,4e2 Sec, 4.1,2 Sec. A-.3
5.A-6 ) 5A-6 p. 4-4 p. A-2).5A-8
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION" LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available. Class I electrical equipment is
seismic qualified in accordance
with the IEEE Guide for seismic
qualification of Class I elec-
trical equipment for nuclear
power generating stations,
JcNPS/Sec. 5 (to be designated
IEEE 344).

Sec. 8.1
p. 8-1, Amendment No. 22,

_December 14, 1971
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SEISMIC REVIEW TABLE Docket Number
50-368

NAME AND NSSS EARTHQUAKE DATA METHOD OFD
COMBINATION DSG PCR

TYPE OF THE

NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME RISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA
9 5 MH 9 9 COMB.

Arkansas Nuclear One 0

Unit No. 2 0.10 0.067 VII 0.20 0.133 Synthetic time SRSS Design response Time-history method
history v = 0 spectra generated using synthetic

Cd from time-histories earthquake accelera-
-4 0 -•4 tion time history

Reactor type: PWR das per AEC Reg

Containment type:; C Guide 1.60
0

3 buttresses with 4 t

shallow dome or g:

(prestressed con- oj (BC-TOP-4)

crete) 0 0 W

0

NSSS Manufacturer: V U

Combustion Engin-eering

0* W

chitect Engineer: u 0. W 0

Bechtel @ 5
7 A. U

12-72/9-78 ).2.5-25 p. 3.7-7 ,.2.5-25 p. 3.7-7 pg. 3.7-1 tp. 3B-1 p, 3.7-9 p. 3.7-1 p. 3.7-3
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SEISMIC REVIEW TABLE

FOMNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G. PROFILE DAMPING ON

AND TYPE TCINISS V5 PROFILE TABLE MODELLING OF SOIL MODALITS DEPTH DAMPING

einforced con" o 70 ft to Not available. About 10 ft below Ozark Dam Stick model Not available. No soil dampin Not
crete flat cir- 4.c 90 ft. ground surface. Dardanelle Ied available.

Uua syab so base
9: Damn
• •4• •Robert S.

epth not avail- cRert S.
1.. Kerr Damible. ca&j .0

.4244-8

0S 0

a0' 0
0 0 0

.44

o%'4 &j .4'

0 O"

p.3.8-46 .2.3-9 p. 2.5-8 p. 2.5-11 p. 2.4-6 to p. 3.7-3 p. 3.7-2

2.4-8
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
033/883 LOAD COMBINATION ACCEPTANCE CRITERIA

& ALLOWABLE' STRESSES

(Z critical damping A. Design loading case: 1) D+L+F+To ACI 318-63
Welded steel frame structures 2.0/5.0 2) D+L+F+P+TA AISC 1969

B. Factored loading case: Supplement 1, 2, November 1970
1. C - 1/4 ((1.0+0.05) D + 1.5 P + 1.0 TA + 1.0 F) and December 1971.

Bolted and riveted steel 3.0/5.0 2. C - i/ý ((1.0+0.05) D + 1.25 P + 1.0 TA + 1.25 H + 1.25 E
+ 1.0 0)

3. C - 1/f ((1.0+0.05) D + 1.25 H + 1.0 R + 1.0 F + 1.25 E
Reinforced concrete structure and equip 3.0/5.0 + 1.0 TO)
mert supports 4. S - 1/# ((1.0+0.05) D + 1.0 F + 1.25 H + 1.0 W' + 1.0 TO)

5. C - 1/$ ((1.0+0.05) D + 1.0 P + 1.O TA + 1.0 H + 1.0 E'
Prestressed concrete structures 2.0/5.0 + 1.0 F)

6. C - 1/f ((1.0+0.05) D + 1.0 H + 1.0 R + 1.0 E' + 1.0 F
+ 1.0 TO)

Bolted or riveted steel frame structures 2.5/2.5 C - Required capacity of the containment
D - Dead loads.
E - Operating basis earthquake loads.
El - Design basis earthquake loads.
F - Prestress loads.
H - Pipe expansion loads.
L - Live loads.

P.- LOCA pressure loads.
R - Pipe rupture loads
T - LOCA thermal loads.
To- Operating thermal loads.
W'- Tornado wind and tornado missile loads.
p - Capacity reduction factors.p. 3.7-15 .. . 3.8-7 to 3.8-8 •. 3.8-3

2-3



SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE .OF 

ACCEPTANCE CRITERIAQUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

(1 critical dampirg)

Steel piping 0.5/0.5 Analytical Loading combination 1: normal operating loads + OBE loads. ASME BPVC Section III

Loading combination 2: normal operating loads + DBE loads.

Vital piping 0.5/1.0 Loading combination 3: normal operating loads + DBE loads +
pipe rupture loads.

elded steel plate assemblies 1.0/1.0

p. 3.7-15 p. 3.6-6 p. 3.6-4 p. 3.6-4
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION' LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available. Equipment supplied by NSSS
vendor:

Combustion Engineering
Topical Report CENPD-61

Equipment supplied by other than
NSSS vendor:

IEEE Standard 344-1971

p. 3-10.2
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SEISMIC REVIEW TABLE Docket Number
50-334

I 1

NAME AND NSSS
TYPE OF flIE

PLANT

CP/OL ISSUE DATE

EARTHQUAKE DATA METHOD OF
COMBINATION DESIGN SPECTRA

-4

EARTHQUAKL

TIME HISTORY

NO, OF
EARTH.

COMP.
USED

AND ITS

MODAL

COMB.

TYPE OF GROUND

DESIGN SPECTRA

METHOD OF
GENERATION OF

FLOOR RESPONSE
SPECTRA

________________________ ~ .4 1 9
Beaver Valley
Power Station
Unit No. 1

Reactor type: PWn
Containment type:

Sub-atmospheric
(Reinforced con-
crete)

NSSS Manufacturer:
Westinghouse

krchitect Engineer:
Stone & Webster

5-70/7-76

Compared with El
Centro 1940 and
Taft 1952,
Golden Gate 1957.

Sec. 2;6.4.2
p. 2.6-11

orhree com-onents.
0 binatiod

:is simul-.
.taneous.

Q. 3.15-5
iAmen;. 5
110/10;73

SRSS

3.15-1
mend. 1

4/23/73

Housner response
spectra was gener-
ated which envelopec
El Centro, Taft and
Golden Gate time
histories. PerformE
by Dr. R. V. Whitmar

Figs. 2.5-1 and
2.5-2
P•. 2.5-3

Time-history method.

d

Sec.2.5.3 Sec.2.5.3 Sec.2.5.3
p. 2.5-4 1p. 2 .5- 4 Ip. 2.5-3

Sec.2.5.3
p. 2.5-4

,ec.2.5.
p. 2.5-4

d da* App. I
App. B.1-3 Ap•p. 2D)
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE O0 BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
VOUNDATION - I WATER DAM OF G PROFILE DAMPING ON

AND TYPE THICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

. lfn Cg. V.u.4n. fvm 110 ft to So ft 3.1 miles I Stick model (l) Containment structure•nt auva1ihle_1 15% OBE

crete mat
10 ft thick

:errace
•vv .b

800 to 1250
pef

average 30 ft be-
low surface.

Sec. 2.3.2.1.1
lp. 2.3-3

downstream
from Mont-
gomery Lock
and Dam

19.6 miles
upstream
from New
Cumberland
Rock and
Dam.

Sec. 2.3.1
p. 2.3-1

with soil
springs.

G . 22,000 psi

(2) Fuel building, auxil-
iary building and
other near surface
building
G - 17,000 psi

(3) Intake structure
G - 17,000 psi

Sec. 2.5.3
p. 2.5-5

kVV• UVUlIWV•W • Y•

7% DBE

App. B
pg. 8.1-3

Lec. 2.4
V. 2.4-2

Sec. 2.6.3.1
p. 2.6-3

Sec. 2.4 Sec. 2.6.2.3
p. 2.4-21jp. 2.6-3

Sec. 2.6.4.4
p. 2.6-15

- i 4
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
DAMPING 

ACCEPTANCE CRITERIAOBE/SSE (% criti- LOAD COMBINATION & ALLOWADLE'STRESSES
ldasing)ing working stress design

Containment structure 5.0/7.0 Concrete structure Usi 318r63
D.L. + L.L. ACI 318-63

Steel reinforced concrete D.L. + L.L. + OBE
(no cracking) 0.5 to 1.0 D.L. + L.L. DBE

D.L. + L.L. + TOR
elded steel, well reinforced concrete 2.0 D.L. + L.L. + F
(withSteel structure teel structure, AISC-63, Part I

teinforced concrete (with consider- 2.0 D.L. + L.L. pecified minimum yield strength

able cracking) D.L. + L.L. + OBE for structural steel.
D.L. + L.L. 4 DBE

ilt steel 5.0 D.L. + L.L. + TOR
D.L. + L.L. + F

selded steel 5.0

teinforced concrete 5.0

lolted steel 7,0

Amendment I, Sec. B.1.2, Table B.1-3, p. B.1-3 Amendment VII, p. B.1-6 (3/29/74) Amendment VII, P. B.1-7
3/29/74

14/23/73 ___________________
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING 

METHOD

OBE/SSE OF

(Z criti- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

cal damping) __ALLOWABLESTRESSES

Piping 0.5/1.0 Analytical Pressure piping Piping
and testing. 1. Normal conditions (a) Pm< S ANSI, B31.1 pressure piping code

(b) P (or P- with diameters of 6 in. NPS and
m ( L below.

2. Upset conditions (a) P. 1 AS<E BPVC, Section III (1968

(b) Pm + PB < 1.5 S edition)

3. Emergency conditions (a) Pm-< 1.2 S

(b) P + P < 1.5 (1.2 S)

Pressure vessel
1. Normal conditions (a) Pm- <m

(b) Pm + -- 1.5 Sm

(c) Pm + P +Q3S m

2. Upset conditions (a) Pm- m

(b) P + PB < 1.5 Sm

(c) Pm + PB + Q < 3 Sm

3. Emergency conditions (a) Pm 1.2 Sm
(b) P m+ PB < 1.5 (1.2 Sm)

Amendment I, Table B.1-3
4J23/73 _For further details refer to Table B.3-4 Question 3.22-1
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPINC METHOD DESIGN CRITERIA
OBE/SSE OF " '

QUALIFICATION LOAD COMBINATION ACCEPTABCE CRITERIA &
ALLOWABLE STRESSES

Not available Testing for "Class I instrumentation and electrical equipment are designed to maintain their

mounted capability to:
components 1. Initiate a protective action during DBE and OBE

2. Withstand seismic disturbances during post accident operaticn
IEEE STD 344-1971
"Seismic Qualification of
Class I Electric Equipment
for NPP Generating Station".

p. B. 2-14
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SEISMIC REVIEW TABLE* Docket Number50-155

METHOD OP EIN PCR
NAHE AND NSSS EARTHQUAKE DATA COMBINATION DESIGN SPECTRA

TYPE OF THE

PLANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA
9 9 14s g COmp..

S- Not used The lateral concrete
.05 not not used one I loads for design of

Nucleac Plant aband used horizon- SRSS for internal concrete
Nuclear Plant able 0.025 tal RDS only structures were

(see lasi component jetermined fromU.B.C
column oa 3 direc- requirements. A

Reactor type: BWR this tions seismic factor of
page) e s wfth SRSS 0.025 was used forContainment type: 0.12 for) for reactor the equ4ivalent la-

Pre-Maro (steel) RDS only depressurization teral coefficient
NSS onlyatepresystem only for these structures

NSSS Manufacturer: sas well as other ma-
General Electric Jor structures, e.g.

turbine building,Architect Engineer: 240 ft . high stack,

Bechtel control room and
waste storage
building. RDS re-
analyzed in 1974
using R.G. 1.60,
floor response
spectra by Kapurmethod.

5-60/8-62 Sec. 2-11 Sec. 2-11

*Information obtained from BNL Docket search and

by LLL; EDAC Report #175-130.04, January 1979.
SEPB Report prepared
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL -STRUCTURE INTERACTION

TYPE Or BEARING INFORMATION GROUND METHODMAEIL IITIO

FONAINIWATER DAN OF as PROFILE DAMPING ON

ITSDET TYPE rICKNESS V9 PROFILE TABLE MODELLING OF SOIL NODAL
ITS DEPTHDA14PING

Rock 4 Not Not available Not available Not Not used Not available Not used Not
44.JJ 14

C0( availabi available avail-
N~ . 0 able

to 0 0 ~

40) 0 C

0) 0)00
00

.-4 C) ,4 .0 0

) 0*
M.040 044

0) ) 4.)
x0 .0 1.40

44) 0 0 04

1.0)0U4

0) 0. 0

w0

I~00 10
0 10 A41. 0

40) 10 1110
r- 4

0)0144 0
a, _001140
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% Critical LOAD COMBINATION ACPEPTANCE CRITERIA

damping) & ALLOWXBLE STRESSES

Containment: 4.0
used in 1974 reanalysis of
reactor depressurization system Containment; Seismic (0.05g) + DL + snow Containment;

to acceleration equal to 0.12g. Internal Concrete Structure: ASHE B and PV
Seismic (0.0 5 g) + DL + equipment

RDS components assumed to NSSS: Seismic (0.05g) + DL + pressure Sec. VI, VIII, IX

have damping values of NSSS Piping: Seismic (0.025g) + pressure + equipments UBC - 1958
R.G. 1.61. Turbine Building: ACI - 318-56

Seismic (0.025g) + DL + equipment

Sec. 3-3 Sec. 2-11
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SEISMIC REVIEW TABLE

MgCHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE (% Critical OF ACCEPTANCE CRITERIA

damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Containment/Reactor Vessel:
Not available Not available Not available ASME BPVC

Sec. 11, VI, VIII, IX, 1958

Piping and Supports:
ASA B 31.1 1955
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA

OBE/SSE (% Critical OF
damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &

ALLOWABLE STRESSES

Test MIL-STD.167,
Mechanical vibration of
shipbord equipment

MIL-STD-901C,
Requirements for shock
test.

"Seismic qualification of
RDS for BRP plant".

Amend. 8, Docket 50155-50
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SEISMIC REVIEW TABLE Docket Number
50-259, 260, 348

NAME AND NSSS
TYPE OF THE

PLANT

CP/OL ISSUE DATE

EARTHQUAKE DATA METHOD OF
COMBINATION DESIGN SPECTRA

F t I I

EARTHQUAKE

TIME HISTORY

NO. OF
EARTH.

COMP.
USED

AND ITS

MODAL

COMB.

TYPE OF CROUND

DESIGN SPECTRA

METHOD OF
GENERATION OF

FLOOR RESPONSE
SPECTRA

______________.WODD.....- i -I i

Brorns Ferry Nuclear
Plant
Unit Noe. 1, 2, & 3

Reactor type: BWR

Containment type:
Mark I (steel)

NSSS Manufacturer:
General Electric

Architect Engineer:
Tennessee Valley
Authority

Design spectra com-
pared with the El
Centro, May 1940, N-S
component, normalized
to maximum accelera-
tion. El Centro time
history enveloped
ground spectrum and
was used in time-
history analyses

Sec. 2.5-4
?jpp. 2.5-7, 2.5-8,

2.5-12

Three com-
ponents:
Each hori-
zontal com
bined with
vertical
component
simultan-
eously.
"A vertic
kccelerati
onsidered
imultaneo
with hori
nd to incl
ecrease tV
ical load
ver is mog
onservat it

p.
12.2-32
ec. C.3-2
ý. C.0-3

SRSS

1
n is
to act
sly
ontal)
ease or
• ver-

which-

Sec. C.3-2
p. C.0-3

,. • UH o us•e_ d e s i g n
Hlousner design
spectra

Figs. 2.5-15 and
2.5-16 , 2.5-17
p. 2.5-7

Time-history method.

Sec. 12.2.2.8
p. 12.2-12

nit 1:
nit 2:
nit 3:

5-67/6-73
5-67/6-74
7-68/8-76

Sec. 2.5.4
p. 2.5-6 12.2-2 ). 2.5-6

Sec. 2.5,
p. 2.5-6 p. 1 2 .2-2

I 1 d 1 11 . .
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE TNTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION - WATER DAM OF G PROFILE DAMPING ON

TYPE IHICKNES$ V. PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

ase slab with a Bedrock Average Not available. Ground water is Wheeler Dam Lumped mass 2,300,000 psi bedrock Not available 5% for all
ircular mass of depth 54 derived from pre- model with modes
:oncrete at the ft (41 tc cipitation. Wilson Dam soil springs
:enter supporting 69 ft)
:he drywell. Tuscombi 50 ft

forma- below beý
tion rock

Fort 145 ft
Payne below
forma- Tuscomb-
tion ia

Sec. 12.2.2.1 Sec. 2.5 2.3.2 Sec. 2.4.2.1 Sec. 12.2.2.8 Sec. 2.5.2.4.2 Sec.12.2.28

p. 12.2-1 pp. 2.5-11&2.5-2 _p. 2.4.1 p. 2.4-3 p. 12.2-11 p. 2.5-5 p. 12.2-69 p. 12.2-31

p. 12.2-69
Fig. 12.2-78
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DhHPIlG

0139/SS (% criti- LOAD COMBINATION ACPEPTANCE CRITERIA

cal damping) & ALLOWABLE •STRESSES

Steel structure 1.0 These loads are considered in the following combinations: ACI-318-63

Reactor building
Concrete 5.0 Case I. Prestartup - DL+LL+P N.O. + OBE < 0.5 fy

Case 2. Operating - DL+LL+P+THERM+RESTR
Case 3. Operating + Earthquake N.O. + DBE 0.85 f'c or 0.9 f

-A. DL+LL+P+THERM+RESTR+OBE
-B, DL+LL+P+THERM+RESTR+DBE

Ultimate strength method
where

DL - dead load
LL - live load

P - pressure transmitted through polyurethane foam at oper-
ating temperature

OBE - Operating Basis Earthquake (0.1 g)
DBE - Design Basis Earthquake (0.2 g)

THERM - thermal load at operating temperatures
RESTR - restraint to thermal growth of shield by pools

For more details: refer to Tables 12.2-1 through 12.2-43

Sec. 12.2.2 Sec. 12.2.2.2.3 AEC Q. 12.2-10

p. 12.2-4 p. 12.2-4 p. 12.2-4
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SEISMIC REVIEW TABLE

NWICAL & PIPING

DESIGN CRITERIA
DAMPING METHD
031353 OF ACCEPTANCE CRITERIA

(% criti- QUALIFICATION LOAD COMBINATION ALLOPANLE SRESSE
cal damping: 6 ALLOWABLE STRESSES

Piping 0.5 Analytical Deformation limit Table C.0-1 Piping
Primary stress limit Table C.0-2 ANSI B31.1.0
Buckling stability limit Table C.0-3 ANSI B31.7

Equipment 1.0 Fatigue limit Table C.0-4
Vessel

For details refer to Tables C.0-1 to C.0-7. ASME BPVC, Section III

Sec. C.3-2 ppendix C Section C.2-6 Appendix C

p. C.0-3 ection C.3 p. C.0-2 Section C.4-1
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METFOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. qot available. Not available, Not available.
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SEISMIC REVIEW TABLE Docket Number
50-324, 325

NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION

PLANT NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

--- COMP. GENERATION OF
I TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. NTENSITY RAND ITS SPECTRA
8 M I9 COMB.,,,,

Brunswick Steam Elec- 0.08 0.053 0.16 10.107 V For piping 'The envelope of the Time-history method

tric Plant Unite 1 & VII (SSE) 11940 N-S El Centro equipment 1lousner spectra and

2 spectrum normalized V4 ) y SRSS tho El Centro spec-
y a factor was used .4.3.2 tra was termed as

Reaotor type: BWR for developing the 0,. the smoothed 1940

:design spectra. ? or struc- N-S El Centro nor-
Contiinnesptypera. . • ure abso- malized spectrum.

Mark I ute sum. Fig. 2.6-7

(Reinforced con- Fig. 2.6-9

crete) N D

NSSS Manufacturer:
General Electric

rchitect Engineer:
United Engineers &
Cons truc tor8 s

04).

. , 4 0 Com ment

C-10
nit 1: 2-70/10-76 ec. 2.6 Sec. 2.6 Sec. 2.6 Sec. 2.6 Sec. 2. Sec. 2.6.6.1 C4.3.2 MC.lO-1 Sec. 2.6 Comment C.3,P.MC.3-1
rnit 2:2-70/12-74 . 2.6-6 p. 2.6-10 r. 2.6-11 p. 2.6-7 p. 2.6-11 p. 2.6-10 p. C-56 Amend. 14 p. 2.6-9 Amend. 13 (Sept. 72)

I 1972 Fig. 2.6-7

6-1



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Reinforced con- Sand and 115 ft Thick. Vs Table M.2.17-1 Not avail- Lumped mass Not available Soil structure Not avail-
crete mat founda- lay. (ft /sec) gives ground able, with soil interaction able.
tion, founded on water details. springs, damping .04/.0"
a strata of very Limestone 115 ft 35 750 critical damp-
dense-fine to 30 1400 See design ing for OBE/DBZ
medium-coarse lard cal- down to 43 5500 eports 4, 9,
sand. areous 1500 ft 127 4500 land 40.

.lay and 1290 3000 I
Depth not avail- :retace-
able. )us rock.

rystal-
ine

C.57,
Comment 2.17

Sec. 12.2.1 • •c. 1,5 Sec. 1.5 Fig. 2.6-7 !EM2.17-1 p. MC.57-1
p. 12.2-1 1.5-2 p. 1.5-2 Amend. 14, 11/72 1 __Table C-I
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

DAMP ING
OBE/SSZ (Z criti- LOAD COMBINATION ACCEPTANCE CRITERIA

cal damping) pvm.y.. enntninmang (Drv11 & :ti..r-i•n. Chbmhprg) & ALLOWABLE' STRESSES

Reinforced concrete: U1 - (1.0+0.1) D + 1.50 P + 1.0 T1.5 + 1.0 R Codes

Primary containment 4.0/7.0 1 1. ACI 318-63, Part IV B

Other Class I structures 4.0/7.0 U2 0 (1.0+0.1) D + 1.25 P + 1.0 T1 . 2 5 + 1.25 E + 1.0 R Ultimate strength design

U3 - (1.0+0.1) D + 1.00 P + 1.0 0+ 1.00 E' 1.0 R AISC (1963) specification for the

T - (1.0+0.1) D + 1.15 P (Pressure test condition) erection of structural steel
Steel structures: P

(Reactor building and other Class I Structures Plant stack design, ACI 307-69
Class I structures)
Bolted or riveted 5.0/10.0 U - 1.5 D + 1.8 L + 1.0 T + R + Pr

Welded 2.0/5.0 U w 1.5 D + 1.5 L + 1.5 E + 1.0 T + R + Pr

U - 0.9 D + 1.5 W + 1.0 T + R + Pr

U - (1.0+0.1) D + 1.0 E' + 1.0 T + R + Pr

U - (1.0+O.1) D + 1.0 W' + 1.0 T + R + Pr

U - 1.5 D+ 1.5 L + 1.5 W + 1.0 T + R + Pr

Comment 22
p. MC.22-1

Sec. C.2.6.1 Amendment 13 (Sept. 1972)

Table C-1 p. C-9 C-5
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING 

METHOD

OBE/SSz OF ACCEPTANCE CRITERIA

(% criti- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

cal damping) ALLOWABLE.STRESSES

Piping
Equipment 1.0/2.0 Analytical Design condition Load combination Stress limits ANSI B31.1 - 1967

and testing Design, normal Pressure S Power piping

Piping 0.5/2.0 and upset h ASME BPVC, Sec. III

Pressure; dead Sh Valves
weight ANSI-B31 1-67
Pressure, dead 1.25 Sh ANSI-B16.5
weight, OBE

Pressure, dead S n+Sh Pups
weight, thermal ANSI-B31.1-67

Emergency Pressure, dead 1.8 Sh ASME Sec. 11. Clnass C

weight, DBE

ec. 2.2 Table C-7 through C-29 imendment 13 (Sept. 1972)

able C-1 -4 endment 13, Comment 4.3, p. M4.3-1 'eM4.1-1

Sec. A.1.1, p. 2
p. MC.18-3
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF A

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA E
ALLOWABLE STRESSES

Not available. Analytical OBE IEEE 344-1971
and Testing Combined stresses < 0.6 SY, Equip SX.

DBE Voltage 8.5
Combined stresses < 0.9 S . pre-amp

Temp. control 12
switch

Intermediate 1.5
range monitor

see Tahle C-30

Table C-30

Sec. 2.2 Comnment 7.8, p. M7.8-5 Coent 7.8 p. M7.8-2
p. C-4 Amendment 13 (Sept. 1972) Amendment 13 (Sept. 1972)
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SEISMIC REVIEW TABLE Docket Number
50-317, 318

METHOD OF DESIGN SPECTRA

NAME AND NSS EARTHQUAKE DATA COMBINATION
TYPE OF in

PIANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

cOMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATD HOR. VERT. INTENSITY jHOR. VERT. AND ITS SPECTRA
8 8 8 8 iCOHB_

Calvert Cliffs 0.08 0.053 VII 0.15 0.10 Compared with digit- W SRSS in- 1. Housner spectra "Digitize" El

Nuclear Paver Plant alized El Centro cluding for frequency Centro was used

Units No. 1 & 2 earthquake 1940 (E-W) r closely >0.33 cps. in the analysis
normalized to: qpared 2. Newmark spectra of Class I

Reactor type* PVR 0.08 Z horizontal ynodps. 2. Nreq sectaequipment.
g for frequency0.053 g vertical 3<0.33 cpsContinmet tye: •Class 2 struc-

Containment type: 0tures use IJBC
6 Buttresses with a (pigs. 2.6-4, and Zone 3.
shallow dome (i2.6-5)
(prestressed con- 26

cAEC TID 7024
, e "Nuclear Reactors

NSS$ Manufacturer: 0and Earthquakes"
Combustion Engineer >

ing

Architect Engineer: .4

Bechtel 0
0'*'
N
,.4

0'.

nit 1:7-69/7-74 Sec. Sec. Sec 2.6.5. See. 2.6.5.4 Sec. Sec. Sec. 2.6.5.4 p. 2.6-10

nit 2:7-69/11-76 2.6.5.2 2.6.5.2 p. 2.6-9 p. 2.6-10 5A.3.1.4 5.1.3.2(h) p. 2.6-10 p. SA-6
p. 2.6-9 p. 2.6-9 P. 5A-5 p. 5-22
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION WATER DAM OF Gs PROFILE DAMPING ON

ASD TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEThi DAMPING

Foundation for • 200 ft 1600 fps Varies from 8 ft Not avail- Stick model Not available. Soil: % criti-iot available

containment: 10 .4 1 to 82 ft. able. with soil cal damping

ft thick rein- 0 4 springs. OBE: 2%

forced concrete a P
.. 441 54SSE: 3%

slab. us=

° 

U
0 

4

a 0 U
U r0

0 0
0be0 0 Z200

4 12 W
O4J 00

41 0 .-4 
Gu

r.4 5.9 0Ada

v.4 0 0U 0.

Sec. 5.1.2.1 Sec. Sec. Sec. 2.6.4.4 Sec. 2.5.3.3 Sec. 5.1.3.2 Sec. 5A.3.1.4

p. 5.2 2.6.5.1 2.4.1 p. 2.6-7 p. 2.5-9 p. 5-21 p. 5A-5,
p. 2.6-9 p. 2.4-1 p. 5A-6
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

DAMPINGII DAMPING ACCEPTANCE CRITERIA
ODE/SSE (% criti- LOAD COMBINATION ACCEPANCE CRIERIA

cal damping) _._,_& ALLOWABLE STRESSES

(translational)ý > 1/0 (1.05 D + 1.5 P.+ 1.0 TA + 1.0 F)
1. Welded steel framed structure 1.0/1.0 y > 1/o (1.05 D + 1.25 P + 1.0 TA + 1.25 H + 1.25 E + 1.0 F) ACI-318-63, when t is taken as 1
2. Bolted or riveted steel framed 2.5/2.5 Y 7 1/0 (1.05 D + 1.25 H + 1.0 R + 1.0 F + 1.25 E + 1.0 To)

structure Y > 1/0 (1.05 D + 1.25 H + 1.0 F + 1.25 W + 1.0 TO)
3. Reinforced concrete frames and 3.0/5.0 Y 7 1/0 (1.0 D + 1.0 P + 1.0 T + 1.0 H + 1.0 E' + 1.0 F)

buildings Y stu/t (e.0 D + 1.0 H + 1.0 Re+ 1.0 El + 1.0 F + 1.0 TO)
4. Prestressed concrete structures 2.0/5.0 Y = Yield strength.

D - Dead load.
E - OBE

(rotational) E' - SSE
Rocking motion for prestressed 5.0/7.0 W - Tornado wind load.
concrete structures P = LOCI pressure load.

. Rocking motion for reinforced 5.0/7.0 F - Final prestress load.
concrete structures TA - Thermal load incident temperature gradient through walls

and expansion liner
R - Force or pressure on structure due to rupture of one pipe.
H = Thermal expansion force.

To a Thermal load due to normal operating temperature gradient
through walls.

* - Reduction factor.

Sec. 5A.3.1.4 Sec. 5A.3.1.2 Sec. 5A.3.1.2

p. 5A-5 and 5A-6 pp. 5A-3 and 5A-4 p. 5A-3
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA

OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA

& ALLOWABLE STRESSES

(% critical dampin ) Vessels Piping
(Translational) Analytical 1. Design loading + OBE: P < S Pm < So Reactor vessel: ASME BPVC III

Steel piping 0.5/0.5 PB+PL B 1'5 Sm PB+PL - 1.5 S' Piping: ASME BPVC II (1967)

Welded steel plate assemblies 1.0/1.0 2. Normal operating Pm < SD PM < S USAS B 31.7, Class I
+ SSE:i- Pm 2 ISD-4 mDP (Code cases 83, 1477

PB < 1.5 - (TDD PB_ S Dcos(i• T) are included).

3. Normal operating Pm < SL ,Pm < SL+ SSE + pipe PmP

rupture: P B 1 1.51- (S) S P B As Lcos (T,)

~LJ SL D)

P = Calculated primary membrane stress.
Fpm - Calculated primary bending stress.
B
PL = Calculated primary local membrane stress.
S = Allowable stress limit ASHE BPVC III.
Sm =Yield at temperature ASME BPVC III.
S - Design stress.
SL Sy + 1/ 3 (S.-S,,)
S . Tensile strength at temperature.SU

Sec. 5A.3.1.4 ec. 4.2.1, Table 4-2 Sec. 4.2.1, Table 4-2
p. 5A-5 p. 5A-5 p. 4-5 to 4-7 p. 4-7
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
ODE/SSE OF

QUALIFICATION' LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

"All electrical-systems and components vital to plant

Not available Not available safety, including the emergency diesel generators, are de- Not available
signed as Class I so their integrity is not impaired by the
design basis earthquake, high winds, or disturbances on the
external electrical system".

pg. 8.1
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SEISMIC REVIEW TABLE Docket Number
50-298

METHOD OF DSG PCRNAME AND NSSS EARTHQUAKE DATA COMBINATION
TYPE OF TH1E METOD OF _ _ESGN SPECTRA

PLANT NO, OF
O13 SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

- COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY ORe. VERT. AND ITS SPECTRA8 - - -S_ _1 COMB. Design sp c r m r-_i e h s ore h d
Cooper Nuclear 0.10 0.05 VII 0.20 0.10 The accelerogram of Reactor Design spectrum re- Time-history method

Station 
th 6W opnetoSt o the N69W component v vessel in- sponse curves gen-
the July 21, 1952 3 ternals: erated from 1952

Reactor type: BWR Kern County earth- 0 SRSS for reTaft earthquake
quake recorded at 0 ponse spe -

containment type: Taft, California was I trum metho,;
Mark I (steel) used to develop re- - g-• o lgebraic

sponse spectra a W um for
NSSS Manufacturer: o tiime-

General Slectric 64 -4 14 istory

Architect Engineer: 
o 0 ethod

Burns & Roe, Inc. 
o40

kij
r.-

o e
0. 0
0 ,,o *•

fol.1 Vol. 1 Vol. 1 Vol. 1 Vol. I Vol. 1 >4j Vol. 1, Sec. 5.2.4

6-68/1-74 iec. 5.2. 1ec. 5.2.3 Sec. 5.2.1 ec. 5.2.Sec.5.2 Vol.51 App. C ,Vp. 11-5-4, Figs.
Sec..5.2.4 Sec. 3.3. Vol. 1 11-5-7 to 11-5-10 Vol. VIIp .1 4-5-4 p.-- 5 . p. 11-5-4 p. C-3-12 Sec.3.5.3 Amend 9

p.III-3-12 Q.12.35
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION -.- WATER DAM OF Go PROFILE DAMPING ON

AND TYPE THICIcNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH a I DAMPING

mat foundacion. Dense Not available. Not available. Not avail- Stick model Not available 5% 4ot avail-

tructure. able, with rock ing able.
.0 4 ot avail. springs.

Depth not avail- W b4 No vertical.9 ble.
able. Ai or horizontal

9 ilty poil springs
••. and: 10 were included

to ca o 25 ft.

U42~ 0
4j

ý4W

.4 .4

0 U

U)

Vol. I Vol. I ol. I Vol. VII Vol, V

Sec. 5.2.3 Sec.5.1.ec. 5.1. Amend 13 Appendix C

p. 11-5-4 4, p. II p.11-3 I 1 1 .12.55. p. C-2-7

5.3
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING ..
ODE/SSE (Nt criti- ACCEPTANCE CRITERIA

cal damping) LOAD COMBINATION & ALLOWABLE' STRESSES

Reinforced concrete structures. 5.0/7.0

-Steel frame structures.

Welded assemblies.

2.0

1.0

2.0Bolted and riveted assemblies

D+E
D+R
D+R+E
D+E+Flood
D+T
D+R+E'

D - Dead load of structure and equipment.

R - Loads resulting from jet forces and pressure and temperature

due to rupture of a single pipe.
E - OBE

E' w SSE
Flood = Loads due to flooding.
W - Wind loads.
T - Tornado loads.

Appendix C
Sec. 2.2
p. C-2-1

ACI-318-63 for reinforced concrele.

AISC Manual of Steel Construc-
tion (Sixth Edition)

Vol. V
Sec. 2.4
p. c-2-3

Vol. IV, p. XII-2-16
Table XII-2-5
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA

OuK/SS OF
- QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA

( crtl- dam ) & ALLOWABLE STRESSES

Vital piping system 0.5 Analytical Deformation limit Table C-3-2 Reactor vessel

and Primary stress limit Table C-3-3 ASME BPVC, Sec. III

Testing Buckling stability limit Table C-3-4 Vol. V, Table C-3-7, p. C-3-14

Fatigue limit Table C-3-5
Loading criteria Table C-3-7 Piping

USAS, B31.1.O

Vol. V, Sec.
3.3.26 & 3.3.
2, p. C-3-11 &
C-3-12.
Appendix C

Vol. IV, p. XII-2-16 Vol. VII p. C-3-3, p. C-3-14, Table C-3-7

Table XII-2-3 p. 12.61.1 App. C, Table C-3-7 Vol. V, Table C-3-7, p. C-3-28
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAiMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available, Not available.
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SEISMIC REVIEW TABLE Docket Number

50-302

KOM AND NsOs EARTRQUAKE DATA MEIHODIOF DESIGN SPECTRA

TYPE 01? THIE ________________ COMBINATION

PLANT NO, OF

ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

-- OOMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUS DATI NOR. VMRT. INTWISITY NOR. VERT. AND. ITS SPECTRAo.o M COMB..
:r-ystal River Nuclear 0.05 0.033 Approximate

oeratig PltU 
method not based

•eeat8Plant, :010 o
nO.' AN 0 ' on time-history

*.4 fi- w

Reactor type: PWR I0

;ontainment type: 0 V 0

Mark I (steel) %M V I

aJ 0% Ci. ) @

ISSS manufacturer: %4 r• 0

U1. *u 0 0 0 to~Babcock & Wilcox w oo, X , A

uec. 5.@.5chitect Engineer: *5-2-73 e0

CL 10•573 4p. 5-2 ( 0--3 0

C UA @1 4

Ref.
Sec. 5.4.5
).5-65A p.2-32 GITpcl12
%end. 26 PG!Tp~l12

(5-25-73) ecC. 5.4.5 Sec. Sec. 5.4.5
Sec. ecand ý.5-65 5.4.5.2 p. 5-65A

9-68/12-76 5.2.1.2.9 2 .5.4.1 Sec. Sec. 2.5.4.1 %end. 26 p.5-66 D Amend. 26

5-12 end. 34 05.2.1.2. .2-31 (5-25-.73) Amend. 252-3

_________ F.__ _____ (____ 11-15-73) p. 5-12 ________________(10-1-7

3 )1
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFO RNATTIO CROUND METHOD MATERIAL LIMITATION
FOUNDATION - WATER DAM OF CG PROFILE DAMPING ON

AND THICKNESS V8 PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

For reactor 9: w !Not available Depth of approxi- Not avail- Stick model Not available. Not

building >0 U mately 10 ft. be- ble. with fixed available.

8W I low ground surface base. Soil

Mat foundation 1 04 Based on a ground spring model

thickness Pe- V_ datum of 100 ft. was used to 0
12.5 ft. I groundwater levels check

0 were recorded to accuracy of
0 U

0. Average rise approximately fixed base U

,46 of thick- 1.5 ft. at peaks model.

ness of of high tides. V
,,wE approxi- r

' ,50 ) mately
10 4" 6 4 ft.

• ,4 Un W & I
ana

20.4 0 ZO
X.9 I !SL .14

Sec. 5.4.5.2 0 6 e 2
0 Approxi- p. 5-66

bo mately and

Se.257.0 0 4 20 ft. Se.25Sec. 5.4.5

0 1 beneath Se.25p. 5-65
p. 2 - 3 6  . " 0 p p. 2-20 and

and V a. and p. 5-65a
sent 2535a

Sec. 5.2, p.5-7 W a Sec. 2..3.5 A. 5-65a-end :round p.• 0 A end.,3
Aend.26,(525-73) u surface p. 2-29 and p. 2 - 3 0  (10-1-73)

Sec. 2.5.3
2-22
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

OMhI (z criti" LOAD aIO ACPEPTANCE CRITERIA

cal damping) _____________________________

Reactor building shall 2.0 a) a. (1.0 ± .05) D + 1.5P + 1.OT Reactor building:
b) c- (1.0 ± .05) D + 1.25P + 1.0T' + 1.25 (E or W)

Concrete support: Structure C) Cm (1.0 ± .05) D + 1.0P + 1.0 T + 1.0E R. C. ACI 318-63

(Inside teactor building) 2.0 d) cm (1.0 1 .05) D + 1.0 WT + 1.0 Pt Structure concrete ACI 301-66

Steel assemblies and structure Structure steel AISC. 1963.
a) bolted 2.5

b) welded 1.0 D- Dead load

Other concrete structure pm Design accident pressure load

(Above ground) 5.0 Em Seismic load based on 0.05g.
Elm Seismic load based on 0.10g.
V, - Wind load based on Tornado

Pressure load based on external pressure drop of
P 3 psig between inside and outside of reactor

building.

Sec. 5.2.3.2.1 Sec. 5.2.3.1

p. 5-42 
p. 5-32 

p. 5-31
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SEISMIC REVIEW TABLE

IWCANICAL & PIPIhG

DESIGN CRITERIA
DAMMSRP

(Z criti- 0nM CLO ACCEPTAHCE LITTEIAcal daminial OD • LTO & ALLOWABLE STRESSES

Reactor coolant system:

Vital pipig systtms. 0.5 Analyses ad For piping: ASME, boiler and pressurizer
testprimary stress + OES 1.2 Vessel code, Sec. III, Art. 9

Details. thermal stress S S _ Summer, 1967

Ref. where S - t (1.25%S + 0.25 Sh) For piping (belongs to re-
Table 5-5 S llowable striss actor coolant)

V.586- U basic material allovab.b stress at wax. (hot) temp. USAS Sec. B31.7

AMDl. 17 S - basic material allowable stress at wnm. (cold) temp.
(4-10-72) c p. 5-641 Amend. 45(7-11-75) and p. 5-63

Case Load Cbination Stress Limits
I) Design loads + design earthquake am '0.m

loads PL + P 1b 1.5 Sm

II) Design loads + maximum hypothet- Pm -c 1.2 S'
ical e4rthquake loads PL + Pb 11.2 (1.5 S

III) DeAisn loads + Pipe rupture loads p c 1.2 S

Pe + Pb 5- 1.2 (1.5 S

See. 5.4.5 IV) Design loads + maximum hypothet- Pm c 2/3 Syp. 5-95 ical earthquake loads P + Pb m'2/3 SAM•D. 40 e Y
(7-3-74) aD p rima loc&I membrane stress intensity Anendment 48, (3-16-76)
p. 5"64b A 6 a Primary general membrane stress intensity p. 5-64a

p. 5-42 45,(7-14-75) M w Primary bending stress intensity

su- Ultimate stress for unirradiated material at operating temperature
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SEISMIC REVIEW TABLE Docket Number
50-346

NAN AND iSas EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
N~qKANDNSS EARHQUI• ATACOMBINATION

TYPE OF TIE

NO, OF
On 553 EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED C01B. DESIGN SPECTRA FLOOR RESPONSE

C0/OL ISSUE DATS E ORo VNIT. 1I* ITY XOR, MEr. AND ITS SPECTRA

- - - -N99 1-ýý,. -IDsg pcrmr-Tm-itr

Davis-Besse 0.08 .053 VII 0.15 0.10 3 com- SRSS Design spectrum re- Time-history
Nuclear Power E-W component of ponents: sponse curves were method.'
Station, Unit I Helena Earthquake each hor- developed by

of October 31, 1935 izontal Newmark's method
was used as the combined modifying the spec-

Reactor type: FUR basis for developing with the tral amplification
accelerograms of the vertical factors.

Drycotanmentype OBE & DBE. resulting
Dry coataisment 'two seis-
-cylindrical (steel mic load

cases.
NSSS Manufacturer:

Babcock & Wilcox

Architect Engineer:
Bechtel

Vol. 1, Vol. 1 Vol. 1, Vol. 1, Vol. 1, Vol. 1, Append. 2C, Vol. 2C, Vol. 2 Vol. 1, Append. 2C, Vol. 2
Append. 2 Append.2C Append. 2C, Append. Append. p. 2C-39 See. Sec. p. 2C-41 to 45 Sec. 3.7.2

Sec.D See. D p. 2C-31 2C, 2C, 3..7.1.6 3.7.3.3 p. 3-54
p. 2C-36 p. 2C-36 p. 2C-31 p. 2C-31 p. 3-51 p. 3-63

Fig. 3-24
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SEISMIC REVIEW TABLE

YOUNDATION hI LAM EIACTnOR ASSESSMEDT SOIL - STRUCTURE INTERACTION

TYPE Of 33N 13 ZUVOURHTICU (•ROUND METHOD MATERIAL LIMITATION
100I1== WATER DAM OF Ca PROFILE DAOPING ON

A TM CKESS Vs PUrLS TABLE MODELLING OF SOIL MODAL
OI" DAMPING

Main it cture: Soil: For bed6c Prior to construc- Not availa- Stick model Soil: For OBE: Soil: For OBE Not avail-

Matfootingturt Glac5ola70 tion ble. with fixed able.

Aind ° lasy & uatrine 5,700 fps to base for the 10 KIPS/ft 2  0.04

building: and a 7,500 fps 571 ft. containment

lie foot till de- to
bFiear otis !posit. 572 ft.(I.G. and the awcil For SSE: For SSE:

o-be o- L.D.) iary building 2-- 12 KIPS/ft2 0.05

Depth -ot aa-t Dua construe- Bedrock: For OBE: Bedrock: Forabl. -8 ft-.. tit 2
go 150 KIPS/ft 2  BE:0.01

10 ft. 525 ft. (I.G. For SSE:

SL.D.) 180 KIPS/fto SSE:0.02

6V o
o 1,

0 Vol. 1, Sec. 2.5.1.8,

VoL '.al Vol. t Vol. 1 Vol. 2 p. 2-124 Vl

See. 2.5.1.10.2 ""I Sec. 2.5.1.7 See. 2.5.1.5 Sc ..

La.ý 1-2 -. 0 12 4j . 0 p. 2-123 op. 2-122 p.3-52 to 55, Se. 2.51.8
Vol. 1,
Sec. 2.5.1.8,
p. 2-123 and p. 2-124
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SEISKIC REVIEW TABLE

STRU~ URESDESIGN 
C RI TERIA

owns MMUii ~~ACETNCE CRITERIAOll•81l(Z criti- LOAD CIMB][NATJON AlLLOW1i9I §TRISIA
cal damping) &ALVBE~RSE

Class I Structures: Operation during normal and OBE conditions
W e s/4 a7 1/2oy ?,a Concrete Concrete

Vbed4e uteel Y 7

1.0 2.0 5.0 7.0 U-I.5D + 1.8L A.C.I. Code. 318-63
U-1.25(D + L + H0 + E) + 1.0 T Ultimate strength method

Bolted and U-1.25(D + L + no + W) + 1.0 T
Riveted steel 1.0 5.0 10.0 20.0 U-0.9D + 1.25(R o+ 9) + .1.0 T

U-0.9D + 1.25(1 + W) +.1.0 ToUO0.9D + 1.25(10E: + 1.0

Relaforced 0

concrete 1.0 2.0 7.0 10.0 Structural steel Structural steel

Vol. 2, Table 3-7, pg. 3-50 D + L T + + 25fs
D_+_L_+__ _ D+L+T+1 +3

Do Dead load of structure and equipment plus other D + L + T° 0 + V 1.33f 9

permanent loads, e.g., soil or hydrostatic loads During accident and SSE conditions:
LuLive load and piping loads Concrete:
ReForce or pressure on structure due to pipe ruptur UMA.D + 1.0L + 1.25E + 1 .0T + 1. o + I.oR
ToqThemal loads due to temp. gradient, operating UsL.O0 + 1.25E + 1.OTa + .Oa + U1.0
HNoforce due to thermal expansion of pipes, operati Ug1.0D + 11OL + 1.OE' + 1.OTo + 1.25Ho + 1.OR
Ta=Thermal loads due to temp. gradient, accident UMA.D0 + 1.OL + 1.OE: + I.OTa + 1EONa + 1.O
Ha-Force on structure due to thermal exp., accident UMA.D0 + 1.1+ 1.Mw' + 1.0T0 + 1.25 Ho
E-force due to OBE Structural Steel
El=force due to SSE
M-Vind load-wind velocity 90 mph at 30 ft. above g . D + L + R + T+ H + E' 1.5fs
W'aTornado loads Including differential pressure 0 + L 4 R + Ta + Ha + E' 1.5fs

Vol. 2, Sec. 3.1.1.3, pg. 3-76 Vol. 2, Sec. 3.8.1.1.6, pg. 3-72
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SEISMIC REVIEW TABLE

H*ZAIIICAL & PIPING

DESIGN CRITERIA

DANVDIG NTHOD
oBhISSE or

QUALIFICATIO N LA ACCEPTANCE CRITERIA
I & ALLOWABLE STRESSES

Code Class I Pressure Vessels ASME BPVC, Section III , Class

S1a1/ a a Condition Stress Intensity "A" 1968 edition for reactor
Vitaly y oa ' vesselo steam generator,vital Nor-mal PM S- S M pressurizer)reactor coolant

pipin8g 0.5 0.5 2.0 -- analytical Pe (or SS tr.pump.casinc.
(or ~' + 1.5 S4 AwNpSaI B 3.7

Piping 0.5 1.0 2.0 5.0 PH ( s L+PB ÷ O. ANSI B 31.7 - 1968 for piping

PM (or PL) + PB + Q + F C SE

~ergency FM S 1.2 SM or Sy whichevezEmergncy Mis largeet

P( or P L) + P B 1.5 (1.2 SM)
or 1.5 Sy whichever is larger

or 0.8 CL

Vol. 2, Vol. 2 See Table 5-13 for upset and faulted condition

Table 3-7, p. 3-50 Sec. 3.7.2.1 Tables 5-12,13,14,15,16,17, 18 p. 5-79 through 5-85
p. 3-52 Tables 5-10, p. 5-77
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DZ WING METHOD DESIGN CRITERIA
OE/SSE OF

QUALIFICATION' LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available.
IEEE 344-1971

and

IEEE 336-1971

i Vol. 2, Sec. 3.10, p. 3-176,
I Vol. 2 Append. 3D, p. 3D-85
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SEISMIC REVIEW TABLE Docket Number

50-315, 316

DETHOD OF
TYNE AND'of SS EARTHQUAKE DATA COMBINATION DESIGN SPECTRA

PLANT NO. oP
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

__ I COGMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CI/OL ISSUE DATE ROE. VET. INTENSITY OR. VERT. AND ITS SPECTRA
.. ,1 NM " _ _ _ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ _

Donald C. Cook Nue 0.10 0.067 VII 0.20 0.133 El Centro (as present SRSS Response spectra as Time-history method.
clear Plant ed in TID 7024) . shown in Figs.
Units No. 1 6 2 Normalized to the rec-.• a 2.5-2 and 2.5-3

ommended ground accel. were generated from
eration was used to El Centro earth-

FAmtor type: P1R develop response spec - , quake.
tra.

ntainment type: 0 0

•icsa Ka at.a

ccrfo ýocn- 00 .
Crete) '

A.r4 P.
0 's

ISS Manufacturer:. W
W4 @3

Westinghouse r

4 .'
Leitect Engineer: % 4.0 'o VJAmeric~an Electric
Power Service
Corporation.Ve o

ec. 2.8.(Sec. 2.8.( Se Se8.2Sec.2.8 6 Sec.. 2.5.2 ion 5.74 Amend. 9 Sec. 2.5.2 Question 5.71
3-69/10-74 . 2.8-2 p. 2.8-2 p. 2.8-2 p. 2.8-1 p. 2.5-5 . 5.74-1 Q.5.72-1 p. 2.5-5 p. 5.71-6
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SEISMIC REVIEW TABLE

PO7UDATION AliD LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

T!?E OP I NS G INO R TION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G. PROFILE DAMPING ON

TiP1 tC1I0SS V. PROFILE TABLE MODELLING OF SOIL MODAL
iTn DEPT DAMPING

Nat foundation Compact 120 to 900 fps ground water Not avail- Stick model Not available, Not available Not avail-
sand, re-200 ft elevation 593 ft able, with soil able,
compacte•8rn8

Depth not avail- sand or springs,
able. sand o

ahle.stiff
clay de-
posits o1
shale
bedrock.

2.5.2 c.2.3. ec. 2.3 Vol. IX, Amend. Vol. I, Sec. 2.4. Amend. 16.

2.5.2 . 2.3-4 c:.2.3- 19, p. 5.85-2 p. 2.4-4 question 5.71
- -i.. n_______ __________ ______ Fia. 5.71-1 1___________________ _____
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAJWINC
OBE/0SS (1 criti- LOA CMIATION ACCEPTANCE CRITERIA

cal damping) & ALOWABLE' STRESSES

Containment structure: (with UBA) 4.0/7.0 For containment: ACI-318-63, Ultimate strength

(without DBA) 2.0/5.0 C - (1.0O0.05)D + 1.5 P a 1.0 (T+TL) + 1.0 B design.
C -(I.0+O.O5)D + 1.25 P + 1.0 (T'+TL') + 1.25 E + 1.0 B
C -(1.O+0.O*.0D + 1.0 P + 1.0 (T"+TL") + 1.0 E' + 1.0 B

Welded steel structure 1.0/1.0 C - (.O+0.05)D + 1.0 (T'"+TL"') + 1.0 B + 1.0 Wt + 1.0f
C -(l. 4O.05)D + 1.0 (T'''+TL1'') + 1.0 B
c .(.O.5D + 1.15 p

Blted or rivited steel assemblies 2.0/2.0

Amend. 2 Sec. 5.2.2.3 Amendment .9, Question 5.1-1
Question 5.85, p. 5.85-2 p. 5.2-18 Appendix B-9

11-3



SEISMIC REVIEW TABLE

MECHANIZAL & PIPING

DESIGN CRITERIADAMPING METHOD

OBEISSE OF '" ACCEPTANCE CRITERIA

(Z criti- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES
cal damping),

Piping 0.5/0.5 Analytical and For pressure vessels: 1. ASME BPVC, Section III
resting 1. (a) Pm -4 Sm 2. USAS.1, B31.1 code (power

(b) P (or PL) + PB H1,5 Sm Normal condition piping)

(c) P (or PL) + PB + Q -- 3.0 Sm
-2. (a) P S Sm

(b) Pm + PB t 1.5 Sm Upset condition

(c) P + + Q B -+°3.0 J
For pressure piping:
1. (a) F,-'S

(b) P'+ PB S Normal condition

2. (a) P !Ll.2 S

(b) Pm + P ' 1.2 S Upset condition

Amendment 19, Q. 5.85 kmendment 25
p. 5.85-2 . 4.31-1 Tables 1 and 2. p. B-18 and p. B-19.

11-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available. Not available.
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SEISMIC REVIEW TABLE * Docket Number
50-010

NAME AND NSSS
TYPE OF THE

PLANT

I EARTHQUAKE DATA METHOD OF
COMBINATION DESIGN SPECTRA

OBE
I

SSE EARTHQUAKE

TIME HISTORY

NO, OF
EARTH.

USED
AND ITS
f~lmra

MODAL

COMB.

TYPE OF GROUND

DESIGN SPECTRA

CP/OL ISSUE DATh
L'~.YJJM.~.-~ L I r

None used
Dresden Nuclear
Power Station
Unit 1

Reactor type: BWR

ContaInment type:
Pre-Mark (steel)

SSS Manufacturer:
General Electric

krchitect Engineer:
Bechtel

(0.

None used
Two
comps.,
vertical

+
worst
case
horizontal

None used
SRSS W*

None used

METHOD OF
GENERATION OF

- FLOOR RESPONSE
SPECTRA.

No floor response
spectra generated
UBC, 1955 used for

containment (Zone 2)
and internal con-
crete structure
(Zone 1)
Housner spectra
Times 2 used for
ECCS and Core Spray
System.

5-56/9-59

* Data are obtained from FHSR Docket 50-010 and SEPB Report "Seismic Design
Bases and Criteria for Dresden Unit 1 Nuclear Generating Station' EDAC 175-130.03,

** Used for ECCS and Core Spray System only.

January 1979.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMEN7 SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION .. WATER DAM OF Gs PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Circular con- Limestone 20-45 ft. Not used, bed- "Groundwater Dresden No SSI model Not used Not used Not used
crete foundation Shale 70 ft. rock site found @ various Dam used
37 ft. below Dolomited levels beneath
grade. Limestone l00-400ft the site".
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA
DAMPING
OBE/SSE (% Critiýal LOAD COMBINATION ACCEPTANCE CRITERIA

damping) ON& ALLOWABLE STRESSES

Not available Internal Concrete Structures:
E + pressure + equipment
(E - 0.025g)

UBC, 1955ACI, 318-55
AISC, 1955

L---
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE (% critical ' OF 

ACCEPTANCE CRITERIAdamping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Vital piping 0.5 None Containment: Steel Containment Sphere
and NSSS:

Welded assembly 1.0 1.) 0.0339 wASE Section VIII (1955 ed.)2.) pressure + snow + winda
and

Bolted assembly 1.0 UBC, 1955
NSSS:
1.) O.025g Piping and ECCS, Core Spray:
2.) operational transients

ANSI B31.7, and

ECCS: ASME Sec. III, (1974 ed.)
1.) earthquake + operational + blowdown
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

IDAMPING
OBE/SSE

METHOD
OF

QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION
ACCEPTANCE CRITERIA &

ALLOWABLE STRESSES

I I
Not available

Not available Not available Not available
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SEISMIC REVIEW TABLE*
Docket Number

50-237,249

DAAMETHIOD OF DSG PCR
NAME AND NSSS EARTHQUAKE DATACMEINAT DESIGN SPECTRA

TYPE OF THE
PLANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

_OMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/01. ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA

Dresden Nuclear 0.10 0.067 VII 0.20 0.133 N-S component of the 2 comp., SRSS Housner-(El Centro t o 0 0 = M Z
Power Station El Centro Earthquake greater (reactor, T-H envelops the H 6 0 14 M 0 .0

Unit 2 and 3 (May, 1940) nor- horizontal turbine Housner spec~tra 0, " 1 °o M

malized to a maximum + bldg., and except for high .. 1 a P A rt
Reactor type acceleration vertical, drywell frequency end.) H a o a

of O.lg was used -absolute analyzed & 4 W n 3 - 0 r? a
a3 a4 aoM. M

Containment type: for time history method by time ac M a -' wMark-I (steel) analysis. history m m . n A m n W
method) 0 Fn rt= . a 0"'0 0 F1 0 03 0 O0Q

Htw 0 i.M o a n 000
NSSS Manufacturer: 0 M 0 ED C 0 0-

General Electric a H ? a X ý . rt W
a a M 01 na ,.

Architect Engineer: 0 a•aa. 0
n trtaMo a.Sargent and Lundy 0 0 0 P. i 0•-' 0 :3 W P. 14rJ•

Engineers. CujCMttMý1

00w 'I 0 W rt

a a O 0•n n. H :

a3 00 ,rt M M

C M t -. , 3
OQl t )-h :3 M 1

0 r. M 0

Unit 2: 1-66/12-69 a- M M " n
Unit 3: 10-66/1-71 . 12.1-9 p. 12.1-9 p. 12.1-9 p. 12.1- p.12.1-) Question II.A.1 W 9Ll

Docket 50237-16 aono 0 P "

(microfiche) ' . .

*Information was obtained from Bft Docket Search and SEPB Report
"Seismid Review of Dresden Unit 2 for the Systematic Evaluation Program", NUREG/CR-0891, July 1979.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAN OF GG PROFILE DAMPING ON

ANDET TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL' MODALITS DEPTH calcltd (calculated) DAMPING
______ (calculated) _______ I_______ `_____________

Reinforced con- 0 4) 0 Not available Dresden Dam Fig. 12.1.8 Sandstone 18.7 x l• psi Not available Not
Re re 0 t andstone and Fig. 12.1. Limestone 250 x 10 psi availablecrete mat > 4 ,600 fps 9 indicate 4
founded on con- U 9 indicate Argillaceous - 68xO psi0-H 0o-1 W&JU stick model
petent rock 0.0 0 o C imestone - titk moded Dolomite = 68x10 psicwic .060 f with fixed 4

,40 60 i•cs base. Shale - 44xi0 psiO0 -4 OX . Argillaceous

D : W -t Dolomite p. 12.1-12 Dolomite = 74x10p
>, o a W44 U 4,700 fps du mass Shal

,o: o JW Shale = 3,900 Lumpe:'•>'•>, o• =and stick

$4" itE M P4c fps
0O o-40• 4 model (tor-
n. 1-4 7 1 Sh aloe4 sional effects
=o 04. 0: Sae not considered.)

Z .41 .0 -HOd to IX W -t

,a. 0 . 4) o

50 WC

_= 0-1 1.4 0 -

0(n "re M 0", 0 -

41 t0 UEn0f

"P4 col~ CCQJ CIa

p. 3III-- L p. 11I--2--21 p. 2.5--1 p. 111--2--21

. .110 -

p. 12.1UWC1C3
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% criti-

cal damping) LOAD COMBINATION ACVEPTANCE CRITERIA
& ALLOWAbLE'STRESSES

Reactor building + all other Class I structures a) Normal allowable code
Reinforced concrete structures 5.0 a) D + R + E stresses, AISC for struc-

tural steel, ACI- 3 18 - 6 3 without
Steel frame structures 2.0 increase for seismic

b) D + R + E' Stresses are limited to the minimum yield pt. as a general case. In this
Welded assemblies 1.0 case an analysis, using the limit-design ap- proach, is made to determine

the energy absorption capacity which should be such that it exceeds the

Bolted and Riveted assemblies 2.0 energy input. AEC publication TID-7024 "Nuclear Reactor and Earthquake" Sec.
5.7.

Reactor and turbine building 5.0 Primary containment (including penetrations)
a) D + P + H + T + E a) ASME, Sec. III, Class B,

Ventilation stack 5.0 without the usual Increase
for seismic loadings.

Drywell 5.0 b)D+P+R+H+T+E Same as (a), above except lo-
cal yielding is permitted in

Control room 5.0 the area of jet force where
the shell is backed uC by con-
crete. In areas not acked up
by concrete, primary local mem-
brane stresses at the jet force
<0.9 x yield pt. of material
at 300"F.

6) D + P + R + H + T + E' Primary membrane stresses, in general do not exceed the yield p;.
Amend 13 - Unit 2-SAR of the material. If the total stress s exceeded yield pt. an
Amend 13 - Unit 2-SAR analysis was made to determine that he energy absorption capacity
Amend 14 - Unit 3-SAR exceeded the energy input from the eazthquake. The same criteria

as in (b). above, is applied to the e fect of jet force for this

loading condition.D = Dead load of structure and equipment plus any other permanent loads contributing stress.

P = Pressure due to loss-of-coolant accident, R - Jet force on pressure on structure due to rupture of any one pipe,
H = Force on structure due to thermal expansion of pipes under operation conditions, T - Thermal loads on containment
due to loss-of-coolant accident, E = Design earthquake load.

13-3
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE OF ACCEPTANCE CRITERIA

(% critical QUALIFICATION LOAD COMBINATION ALLEPANLE SRESSA
damping) & ALLOWABLE STRESSES

Reactor Primary Vessel Internals a) ASME, Sec. III Class A
Suppression chamber 2.0 Analytical a) D + E vessel

model
Feedwater lines 0.5 b) D + E' b) The secondary and primary plus secondary str sses are examined on a

Vital piping systems 0.5 rational basis taking into account elastic ard plastic strains. These
strains are limit to preclude failure by deformation which would com-

Reactor pressure vessel 2.0 promised any of the engineered safeguards or prevent safe shut-down of
the reactor. _

Recirculation 1Oop piping 0.5
c) P + D c) ASME, Sec. III, Class A.

Main steam lines 0.5 Reactor Primary Vessel Supports
a) D + H + E a) AISC for structural steel

Suppression chamber ACI for reinforced concrete
ring header 0.5 b) D + H + R + E b) Stresses do not exceed:

- 150% of AISC allowable
for structural steel

- 90% of yield stress for
reinforcing bars

- 85% of ultimate stress for
concrete

Question 2.16 c) D + H + E' c) The design is such that
energy absorption capacity

I p. 12. 1-6 exceeds energy input.

ECCS: a.) D + T + H.+ E a.)Piping - ASA B 31.1 (1955 ed.) and code casesPumps - ASME Sec. III, Class C
Shellside - ASME Sec. III, Class C and TEMA C
Tubeside - ASME Sec. VIII, TEMA C

b.) Same as P + D above

13-4
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESICN CRITERIA

OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &

ALLOWABLE dTRESSES

Not available Analysis and Battery racks - No structural design calculations

Generic Testing Instrumentation and control room panels - GE generic tests* Not available
Motor Control Center - Cutler Hamner Co. Generic Tests **

- Vibration test and analysis of 7700
Line Motor Control Center, # 70ICSI00, 8,70

Transformers - No tests or calculations
Cable trays - S. and L& Engrs., Specs, for Cable Pans and Hange s,

Spec. K-2197

*.GE - Seismic Testing Of In strumentation" Dresden z, 1-71

** Wyle Labs - "Seismic Simulation Test Report for Modified Unitrol
Motor Control Center, Report 43746-1, 1Q-77 13-5



SEISMIC REVIEW TABLE Docket Number50-331

NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRACOMBINATION
TYPE OF WtE

PLANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR, VERT. AND ITS SPECTRAg g a s _ COMB.

Duane Arnold For For struc- Not avail- For Struc- 1. 1935 Helena, The earth- Direct Response spectra Time history
Energy Center struc- ture on able. struc- ture on Montana earthquake. quake con- addition developed for stuc- method using

tures on bedrock: tures otk% ditions (Time tures on: developed earth-
Reactor type: BWR bedrock 0.05 on 0.10 2. 1952 Taft, were history) (1) Bedrock: quake time history.

or loft bedrock California earth- applied to 1935 Helena,
fill, or l0 quake. the struc- SRSS Montana earthquake,

Containment type: 0.06 ft. of ture in (Spectrum (2) Compact fill
Mark I (steel) fill: the direc- analysis) and/or soil over-

0.12 tion of lying bedrock:
isss manufacturer: each of 1952 Taft, Cali-

General Electric For For struc- For ;truc- their fornia earthquake.

Architect Engineer: struc- ture on struc- :ure on principal

Bechtel ture on soil: ture on o0-50 axes.
30-50 ft. 0.06 30-50 -t. of
of soil: ft. of oil:
0.09. soil: .12

0.18

Sec. Sec. Sec. Sec.
2.6.2.1.1 2.6.2.1.1 ý.6.2.1.1 2.6.2.5 3
p. PSec.
2.6-24 2.6-24 . 6-40 2.6-40

6-70/2-74 Table Table Table Sec. 2.6.2.5.3 C.5.2.3.l p.C.5-5 Sec. 2.6.2.5.3 Sec. C.5.2.3.1

2.6-2 2.6-2 2.6-3 p. 2.6-40 p. C.5-5 p. C.5-13 p. 2.6-40 p. C.5-6
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUUFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

11r1 OF BARMI INFOWATION GROUND METHOD MATERIAL LIMITATION
UDATION WATER DAN OF C PROFILE DAMPING ON
AIM TOR 7HICKI PROFIL= TABLE MODELLING OF SOIL MODAL

In 33A DAMPING

Reactor building: Surfi- 25 feet Vs value About 8 feet below "There are Figure C.5-5 Alluvial sand: Foundations, Not avail-
mat foundation cial to more computed: the existing 12 low indicates 6psf rock, soil: able.
on bedrock. deposut: than 100 ground surface. head dams." stick model 5x10OBE and DBE:

of clay•.feat Surficial with soil Glacial till: 5.0% of
,Depth: not silt, thick. deposit: springst G critical
available. sandp 500 fps 0.7xlO psf damping.

and
gravel. Rock:

Glacial Glacial till: 200xlO6 psf

till.. 1800 fps.

Wapsipin- bout Limestone:
icon 67 feet 8600 fps.
formatim thick.
(lime-
stone
and dol-
omite.

Sec. Sec.
Sec. 2.6.3.1.1 2.6.1.1.1 2.6.1.1 1
p. 2.6-46 . 2.6-1 P. 2.6-1 Sec.

ig. Fig. Sec. 2.5.1 C.5.2.3.1 Table 2.6-4
.6-9 2.6-9 Fig. 2.6-9 Fig. 2.6-12 p. 2.5-1,2 p. C.5-5 p. 2.6-80 Table C.5-1
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SEISMIC REVIEW TABLE

.STUCTRES

DESIGN CRITERIA

O/uu (2 ti-Z critR-cal dmp•ng) LOAD COHBINATION ACLETANCBE CRITERIA

Conta1nst stmucture and all (1) Normal loads + operating basis earthquake ACI-318-63

intsal eoncreate etruCtue~s 2,0/5.0 (2) Normal loads + maximum probable flood Ultimate strength design.

Othor convention-lly reinforced (3) Normal loads + design basis earthquake

Coac0rta stn•tcures, such as
shear galls or rigid freas 5.0/5.0 (4) Normal loads + tornado loads

(5) Normal loads + design basis loss-of-coolant accident

reference

For further information refer to Sec. 12.4.2, p. 12.4-1.

Table C.5-1 p. 12.4-3 p. 12.4-7
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SEISMIC REVIEW TABLE

MCHICAL & PIPING

DESIGN CRITERIADAMPING METHOD

03/503 (Z of criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIPICATION LOAD COMBINATION & ALLOWABLE STRESSES

Welded structural Analytical Table C.2-1 (partial) ANSI B31.1.0-1967

steel asseblies: 1.0/1.0 and testing. B31.7
S,-nary of Loading Conditions and Criteria

Bolted or riveted ASME, BPVC

steel ausemblies: 2.0/2.0 Reactor Pressure Vessel - Normal - ASME Code, Special Criterr
Upset - ASME Code, Special Critter (Table C.2-2)

Piping systems: 0.5/1.0 Emergency - ASME Code, Special Crit ria (Table C.2-2)

Vaulted - AM Code, Special Criter (Table C.2-2)

Piping - Normal - Industry Codes, Table C.2-2
Upset - Industry Codes, Table C.2-2
Emergency - Industry Codes, Table C.2-2
Faulted - Industry Codes, Table C.2-2

Sec. C.5.2.
3-1 Sec. A.1.2

Table C.5-1 p. C.5-6,7 Tables C.2-1 through C.2-25,p. C.2-11 through C.2-73 p. A.1-3
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METhOD DESIGN CRITERIA
ODE/SSE OT

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Analysis or GE equipment: IEEE 344-1971

testing. "All instrumentation required for nuclear safety is capable of erforming all

functions Important to safety during normal operation, during D1 A and post-accident
operation. Qualification is achieved by test and/or analysis a acceleration values

"f 1.5g horizontal and 0.5g vertical over a frequency of 0.25 tc 33 Hz".

Bechtel supplied equipment:
"Purchase specifications will require that each type of Class 1 device be individually

qualified by vibration test or suitable analysis. The methods .. will meet

the general requirements of IEEE Standard 344-1971.

Sec. C.5.2 For futher information refer to:
.3.1 Appendix M: Section M.3.3,
p. C.5-6, 7 p. M.3-27 through p. M.3-34

14-5



SEISMIC REVIEW TABLE Docket Number
50-321

METHOD OF DESIGN SPECTRA
NIAME IIIDNSSS EARTHQUAKE DATA COMBINATIONTYPs OF THEZ

PLAiT? NO. OF

OBE SSE EARTHQUAKIE EARTh. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRA8 5 £ S _ 8'COME.

Edo" I. Hatch Nuclea 0.08 0.053 VII 0.15 0.10 N-S component of 2 com- SRSS Conform to the aver- Time-history method

Power Plant 1940 El-Centro ponents: including age spectra by G.W.
Uit go. I earthquake. Worst closely Housner for T <_4 a. Class II UBC

horizonta spaced Normalized to the.
component modes. peaks (horizontal)

Reactor type: BOR plus of OBE and SSE.
tar type: vertical

Ctaknment type: combined
Mark I simultan-
(ateel) eously

lSSS Mmnufacturer:
Genral Electric

Lrchltect bftaear:
Bletel

'ec. ISec. Sec. p. C-13 Set,
j-69/S-74 c. 12.3 3.2 Sec. 2.5.9 2.3.3.2 J2.33,2 12.6.2.1 12.6.2.1 ec. 2.5.9 Sec. 12.6.2.1

L 12-8 p. 2-33 . 12-8 b 2-8 p. 12-21 p. 12-20 . 2-33 p. 12-21

- ~~~ - .......... L....-..________________ ______iia. 2.5-5 and 6 -
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF Gs PROFILE DAMPING ON

ASD TYPE TN'ICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH SDAMPING

Reinforced con- Duplin: 2450 fps Summary of domestic Not avail- Stick model 23,300 ksf Translation Unclear in-
crete mat founda- (cemented 135 ft well study is given able. with soil and rotation formation
tions for the fol clay-sand in Table 2.4-3, pp. springs. of foundation
lowing buildings: grading 2-18 and 2-19 of soil - 4.5%OBERef:
reactor, turbine, to sandy Section 2.4.6.2. - 5.5%DBE PSAR
control, diesel clay). ummary of Piezom- Sec. XII-33.
generator, and Beneath: 10 to ter Installation
radwaste. The (sand, 70 ft ata is given in
foundation for th sandy- able 2.4-4, pp.
reinforced con- clay) -20 and 2-21 ofrenore co-'ection 2.4.6.2
crete mat on stee Clay, 65 ft
H-piles. and, 'o liquefaction

,ravel, otential has been
!tc. ound.
;rystal- 4000 ft Amendment 14, 4/72

yine base- Vol. VIII of FSAR

ent rock Ta le Q 12.3.3.2.4-1 of Ques ion 12.3.3.2.4

Amendment 12
12/72 Table 12.3-2
Sec. 12.6.2.1 Tb 12-2

Sec. 12.5 Sec. 2.7 4 end. 14 (4/72) Sec. 2.7.7 p. 12-20
p. 12-18 p. 2-41 12.3.3.2.4-2 p. 2-45 Fig. 12.6-1
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBEASSE (Z Crtit-cal damping) LOAD COMBINATION ACCEPTANCE CRITERIA

,dp ) & ALLOWXLE' STRESSES

Reinforced concrete structures: 3.0/5.0 CLass I structures They are classified according to
1. Primary containment, the load combination case. For

Steel frame structures: 3.0/5.0 (a) D+L+H+T+E (b) D+L+H+P+R+T+E details, see Sec. 12.4, pp.

Bolted and riveted assemblies: 3.0/5.0 (c) D+L+H+P+R+T+E' (d) D+E+F 12-15 and 12-16.

2. Reactor pressure vessel support. Generally used: ASME, Sec. III,

Welded assemblies: 2.0/3.0 (a) D+L4H+E (b) D+L+H+R+P+T Class B.

(c) D+L+H+T+P+T+E (c) D+L+H+R+P+T+E' For steel structures, AISC.
Vital Piping: 0.5/1.0 For concrete structure: ACI

3. Reactor building and all other Class I structures. 318-63 and 307-69

Translation and rotation of (a) D4L+B+E (b) D+L+H+W

f6undation soil: 4.5/5.5 Cc) D+L+H+E' (d) D+L+H+W'

4. Reactor building crane structure.

(a) D+L+C+I (b) D+L+C+E
(c) D+L+C+E' (d) D+L+Ci+W
(d) D+L+C+W'

Class II structures: designed according to applicable codes and
standards.

NOTE: D - dead load, L - live load, C - crane load, I - impact
load, P - pressure due to LOCA, R - jet force, T - thermal load,

Amendment 12, 2/72, Vol. III E - OBE, E' - SSE, W - wind, W' - tornado wind, and F * hydro-

Sec. 12, Table 12.3-2 static.

p. 12-10 Sec. 12.4. p. 12-15
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SEISMIC REVIEW TABLE

MKCHAN1CAL & PIPING

DESIGN CRITERIADAiU'I:NG METHOD

(AMPING METHOD 
ACCEPTANCE CRITERIA

(Z criti- QUALIFICATION 
LOAD O TO 

CP C CTEP, S
CBSIS E OFrs LODCMBNTO 

ALLOvA3LE ... STRESSES
cal da g 

ASME, BPVC, Section III,
iping: 0.5/2.0 Analytical and Reactor vessel: Nuclear Vessels, 1965 Editiontesting, o. Normal + OBE and Winter 1966 Addenda withtestng. 2. Normal + piping rupture or normal + SSE2. Normal + pSE+Piping rupture orSadditions listed on page I-1

3. Normal + SSE + piping rupture of Appendix I of Reactor

Piping: Dead loads + external loads + thermal loads. Pressure Vessel Report.

1. Dead + pressure
2. Dead + pressure + OBE USAS B31.1.10
3. Dead + pressure + thermal

4. Dead + pressure + SSE L
5. Dead + maximum pressure + OBE occproaito
6. Dead + maximum pressure + SSE occurrence

More details on Table C-3.1 of Section: NSSS Equipment Loading
Design on FSAR, Vol. IV, pp. C-14 to C-46.

endment 13 3/72
;ections C.l.l and

Sec. A.3.1.4 .12, p. C-1 dpp. C-10, C-12
p. A-4 1"

Ela
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DMPING METHOD DESIGN CRITERIA
OBE/ISI OF

QUALIFICATION LODo COMBINATION ACCEPTANCE CRITERIA
ALLOWABLE STRESSES

Not available. Not available. Not available, Not available.
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SEISMIC REVIEW TABLE Dockest Number
50-366

Ma AND 3363 EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYIPR OF = OMIATO

PWNO, OF

031 ss11 TRTHQUM WTm. NODL TYPE OF GROUND METHOD OF

COlP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA LOR RESPONSE

CP/OL ISSUE DATE NRl. VET, ROR. VERT. AND ITS SPECTRA

1. Hatch Nuclw 0.08 0.053 VII 0.15 0.10 Modified Taft 1952 3 compo- SRSS with Modified Newmark Time-history method.

?mtý PisAt horizontal component aents: close design spectra.

rt o, 2 was used for develop- Each hori- modes
ing synthetic accel- zontal supped

esctor type: BWR eration time history, combined absolute-
with the ly.

tainlant type: vertical
Mark Iu (tstyeel simulta-Sark I (steel) eously, re

suiting inS S 5 a n u a c t u e r :t w o se p a r -
General Electric ate seis-

Lrchitect Engineer: mic cases.

Bechtel

Sec.

ec. 1.7A.2.1.1
3.7A.3.7 Sec.

c. Sec. SIc. Sec. ec. ec. 3.7A.2.2 Sec. 3.7B.2.6

9-69/8-74 ,1.2.11 .5.2.11 .5.2.10 2.5,2.10 2.5.2.1 Sec. 3.7A.1.2 ';B. 3.7 Sec. Sec. 3.7A.1.1 Sec. 3.7B.2.3

25-26 . 25-26 . 25 p. 25 . 25 p. 3.7A-1 .9 3.7A.3.7 Figs. 3.7A1-3.7A6 Sec. 3.7B.2.8
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SEISMIC REVIEW TABLE

FOUNDATIONI AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE Of BEARING UIPOMTZO0 GROUND METHOD MATERIAL LIMITATION
FOUNoDATIOER VAIU DAM OF CG PROI., OAFMSOPILG ONA

An TYPE TlCUMSs V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DmP . DAMP INC

Reinforced con- Major en4 2450 + 200 fps el.70 to ei.75 ft. 2 upstream Stickmodel Not available. Not available. Not avail-

crete mat 27'2" minor of plant, with soil able.

thick at middle struct: Caltamaha springs
dry veil and Upper To a River Basin

12'4" tihick at Miocene depth of 1) Sinclair
other sections. Dublin 135' (ft) Dam on

locally Oconee giv.
cemente 2) Lloyd
sand to Shoals Dam,
sandy Ocmulgee
clay River.

Upon Below
Havthorn• ublin
sandy dowa
clay. 10-70'

(it).

Sec. Sec.
2.5.2.1 2.5.2.1
p. 23 p. 2 3

sec. 2A. Sec.2A.2
e. 4 p. 4

See. 3.85. lb !Figures Figures Sec. 2A.1.4 Sec. 3.7A.2.4
p. 3.8- 1 3j2A-2 2A-2 p. 2A.1-3
Fig 3.8-31 thru thru Fig. 2A-5 and Sec. 2.5.4.6 Sec. 3.7A.2.5

A-3EE 2A-3EE 2A-6 p. 2.5-30 p. 5
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SEISMIC REVIEW TABLE

STRUCTURMS

DESIGN CRITERIA

ODANFINO (2 criti- AC¶nE7TANCE CRITERIA

cal damping) LOAD CONDINATION & ALLOIWLE' CTRESSES

-- ASHE, BPVC, Sec. I rI

Rainforced concrete structure: 3.0/5.0 Steel containment

(a) Initial and final testings AM 1969 Ed.
Steel frame structures: 3.0/5.0 (1) D+L+Pt+Tt+E

Bolted and riveted assemblles: 3.0/5.0 ( PtTt ACI 318-63

(b) Normal operating
Welded assemblies: 2.0/3.0 (l) D+L+To+R 0 +E

Translation and rotation of soil: 4.0/5.0 (2) D+L+T +R +E'

(HSSS)- (3) D+L+T +R +P +E
(4) D+L+Te+Re+Pe+E•

Dtrywll-buildlng (coupled): 3.0/5.0 (4) Rf lin + e +
(c) Refueling

Suppression chamber: 2.0/3.0 (1) D+L+E
(2) D4L+E'

Reactor pressure vessel, support

skirt, shroud head, separator and (d) Accident
guide tubes: 2.0/3.0 (1) D+L+Ta +R a+P a+E

Fuel: 7.0/7.0 (2) D+L+T+R +P a+*

(3) D+L+T a +Ra +P +Ym+Y+Y +E Sec. 3.8.2.3 p. 7 Sec. 3.8.2.2 p. 4

(e) Flood Sec. 3.8.3.3 p. 47 Sec. 3.8.3.2 p. 45

(1) D+L+E+F Sec. 3.8.4.3 p. 58 Sec. 3.8.4.2 p. 57

Table 3A-1 and 3.73-1 Sec. 3.8.5.3 p. 78 Sec. 3.8.5.2 p. 78
•eLe .A ad37-
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHODDEINCTRA
033/853 of ACCEPTANCE CRITERIA

(Z criti- QUALIFICATION LOAD COMBINATION ACCEPTANCE STESSE
cal damping) &;,LLOWABLE STRESSES

Vital piping systems 0.5/1.0 Analytical and Load combination definitions are according to ASME Sec III ASME, BPVC, Section III
Fuel 7.0/7.0 supplementary NB-3200 through NB-3600.

testing

For details see tables below, e.g., Table 3.9-4,
"Reactor Pressure Vessel Internals and Associated Piping."

(NSSS)
Secs.
3.7B.2.1
3.7B.2.1.6.1
3.7B.2.1.6.2 Table 3.9.-l, 3.9-2
3.7B.2.1.7.1
3.7B.2.1.7.2 Table 3.9-4, through 3.9-64 Sec. 3.9.1.6
3.7B.2.1.8 p. 3.9-8
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SEISMIC REVIEW TABLE

ELECTRICAL BQUIPMENT

DAMPING METHOD DESIGN CRITERIAOBR/SEt OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Analytical and Not available. Seismic class I electrical
testing. equipment

IEEE Std. 344-1971

p. 3,7A.A-1 to 3.7A.A-6

Tubing- ASME BPVC
Section III

Secs.
3.7A, A.3.1
3.7A, A.3.2
Table 3.9-23
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SEISMIC REVIEW TABLE Docket Number
• 50-285

HANK AND 3585 EARTHQUAKE DATA METHOD OF
TYPE OF lf' COMBINATION DESIGN SPECTRA

NO. OF
OBE SSE EARTHQUAIM EARTH. NODAL TYPE OF GROUND METHOD OF

comP. GENERATION OF
TIME HISTORY USED Con. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUR DATE NOR. VERT. IWTISITY NOR. VERT. AND ITS SPECTRA

9 9 OL 9 9 CONN.__ __ __ _

Fort Calhoun 0.08 .053 Unclear 0.17 .0113 Time hietory-1940 3 compo- SRSS Response spectra Time history
Station Unit #1 informatiot El Centro and 1952 nents. conform to the method.

Taft normalized to Combina- average spectra
Reactor type: PM the ground acceler- tion not developed by

ation of the maximum available Housner for fre-
Containment type: hypothetical earth- quency > 0.33 HZ

Without Buttresses quake are used for and Nevmark for
(Prestressed Con- developing floor frequency <0.33 HZ
crete) response spectra.

USSS Manufacturer:
Combustion Ehgi-
nearing

Architect Engineer:
Gibbs 6 Hill, Inc.

App. F p. F
Sec. ec. App. F App. F

Sec. 2.4 Sec. 2.4 Sec. 2.4 Sec. 2.4 Sec. 2. Sec. F.2.2.4 F.2.5 .2.2.3 Sec. F.2.1.4 Sec. F.2
6-68/5-73 P. 2.4-3 p. 2.4-3 p. 2.4.1 p. 2.4.3 p. 2.4. p. F-10 p. F-12 P F-9 P. F-6 p. F.10 & F.14

- _ --_ __
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE, OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION -WATER DAM OF G* PROFILE DAMPING ON

TYPE MICkNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH S DAMPING

High strength Compact 60 ft Not available. Missouri River Gavin Point Stick model Not available. Not available. 0.05 SSE
concrete mat granular. Valley. with soil
supported by plle Fort Randall springs. 0.02 OBE

foundation Pluvial 4-8 ft Domestic veils
resting on eposits depth 20 ft to Big Bend
bedrock n lime- 35 ft. Oahe
(containment, tone.
auxiliary bldg.) Commercial wells Garrison

edrock 19-21 ft depth 50 ft to Fort Peck
nderlain 75 ft.
yy rock
strata.

See. 5.1
p. 5.1.1 Sec. 5.1 Sec; 5.1
Covering letter p. P.
'Dames & Moore" 5.1.1 5.1.1 Sec. F.2.2.3
App. C App. C App. C Sec. 2.7.2 Sec. 2.7. Sec. F.2.2.3

P.10 p.6 p. 6 p. 2.7-6 p. 2.7-1 p. F-8 p. F.9
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

DAM=I
031/U3 (Z criti- LOAD COMIATION ACCEPTANCE CRITERIA

cal damping) & ALLOWALE STRESSES

Containment structure: 2.0/2.0 1. D+L+S+T''' Ultimate strength methodACI 318-63

Concrete support structures for 2. D4-L+S+T"' "+W or E
reactor vessel and steam Modified ultimate strength
generators: 2.0/2.0 3. D+L+P+S+T+W or E design

Steel Assemblies: where: No loss of function design for
Bolted or riveted 2.0/2.0 D - Dead load including equipment weights and hydrostatic extreme environmental loading

Welded 1.0/1.0 loading

vital piping systems: 0.5/0.5 L - Live load
S - Post-tensioning load. (which varies with time)

R P - Accident design pressure
Rtd vault us 2ncrete T - Thermal loads based on a temperature corresponding to
structures:z 2.0/5.0 pressure P

Framed concrete structures: 5.0/7.0 W - Wind load
E - Design earthquake
T '... Thermal loaOs based on normal operating temperature

For further details refer to section 5.5.

Sec. F.2.1.1
p. 5.5-1

Sec. F-2.1.3 Sec. 5.5 Sec. 5.5

p. 7-6 p. 5.5-1 to 5.5-5a p. F.3
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SEISHIC REVIEW TABLE

H NICALDESIGN 

CRIIA

01/$88 U criti- OF ACCPTANCE CRITERIA

cal dmping) QUALIFICATION LOAD VOl .KNATION & ALLOWABLE STRESSES

Mecbanical equipment: 2.0/2.0 Analytical Reactor vessel: AS•E, BPVC, Section III
and testing. 1. Design loading t OBE P.and 0o5M/ 0.5P -M USAS, B31.1 and B31.7SIIUS: 0.5/o.5 Pbp.tl .5s

2. Normal operation + SSE P ,CSd r IP\

p mdl5 [1- (id!11 Sb Sd

3. Normal operation + SSE PN SL [5 (Pm 2"

+ pipe rupture Pb, ,l.5 I-L '-

where SL:Sy+(1/3 ) (Su-Sy)

Sdl. 2Sm

Piping:
1. Design load+ OBE Applicable code allowable

2. N.O. + SSE P 4.Sd Pm

Pb ý_4/T Sd coo

3. N.O. + SSE + pipe rupture Pm<S /L
Appendix - w PF
Sec. 7.2.1.3 Appendix F Pb -4/w S cosL - Aeni F
p. F.6 Sec. F.2.2.2 For reactor vessel and piping Sec. F.2.1.l
Table 7.2 p. F-7C Sec. F.2.1.2 p. F.3

Table F.1, p. F.4 and F.5, Appendix F



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METROD DESIGN CRITERIA
ODE/SSE 01

QUALIPICATIOR OOF coIsATXOH ACCEPTANCE CRITERIA &ALLOWABLE STRESSES

Not available. Shop test, "Special seismic restraints will be installed at the According to IEEE 344
prototype test electrical cable trays. The cable viii be supported "Guide for Seismic Qualification
field test or vertically and horizontally so as to meet the stress of Class I Equipment for Nuclear
seismic anal- criteria under all conditions including postulated Power Generating Station"
ysis to meet earthquakes."
Class I seis-
mic criteria.

Appendix F
Sec. 6.14
Sec. F.2.2.2
p. 6.1-4 Sec. P.2.2.2 Sec. F.2.2.2 and Sec. 7.2.2
p. F.7.C, 7d p. F.7.C p. F.7.C and p. 7.2.1
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SEISMIC REVIEW TABLE Docket Number

50-267

NAME AND uSSS EARTHQU•EK DATA METHOD OF DESIGN SPECTRA

TYPE OF THE 
COn4BINATDON

PLAN5T .ono, OF
O0E SSK EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

S--OMP. CENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VPT. MTENSITY ROR. VERT. ANO ITS SPECTRA
1 8 9• 9 COMB.

Fort St. Vrain 0.05 0.033 VII 0.10 0.067 TID-7024, "Nuclear The hort- PCRV: Response spectra rID-7024
Nuclear Generating Reactors and zontal re.."Llnear vere developed as
Scation (Unit 1) Earthquakes",AEC, suits super- recommended in

8/63 from spec-osition AEC TID-7024.

Reactor type: HTGR tral anal of all
yale were modal Housner

Containment type: combined contribu-

Prestressed Concret simulta- tions".
neously All other

NSSS Manufacturer: nAth the Cat. I

Gulf General Atomic vertical struct:SRSS

Architect Engineer:
Sargent and Lundy
Engineers

Amend. 14 Amend. 14 end. 14 Amend.1I
Sec. Sec. ec. Sec.
5.2.1.1 5.2.1. .2.1.1 5.2.1.1

p. 5.2-4 p. 5.2-4 . 5.2-4 p. p. 14.1-1, P. Fig. p. 14.1-1
5.2-4 App. E.13 5.3-33 14.1-4 Sec. 14.1 App. E.13

a;68112-73 -I I II - 1. 4p. 14.1-1, 14.1-3 1
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SEISMIC REVIEW TABLE

FOUNDMTION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPS OF 53111310 DNMHATI0• GROUND METHOD MATERIAL LIMITATION

ITATION I WATER DAN 01 CG PROFILE DAMPING ON
AND TiPs TawaS V? PFILE TABLE MODELLING OF SOIL MODAL

a I-DAMPING

1. Reactor, tur- 4 0 Not available Ground water leve 'Lumped mass CS . 850 psi Not available Not
bine buildings U 'a was wel below model withavailable

and heavy 0% proposed founda- soil springs
Iquipment, as " 11 tion level, except V 1200 fpi Gs - 104,000 psi

well-as the main a 0 reactor building
and service wa- a.A.04 - which extends be- @ 20 ft. @ 65 ft.

ter cooling W -1 r. Uo - low the water V-240fBoigUl
tower5. 0V4 to to level. VS-20 pBrnUH

a @ @65 ft.
Straight shaft ii. a

piers. arilled U Boring UHI
into the clay-
stone bedrocks.

S

2. iscellaneous
light equip- t
Ment.

Spread footings. P

*44
P-4 v.4 C

&jI
* w p. . 37-12. w -;Table 3-1 'Fig. E.13-1

See. 2.6 • ,•Sec. 2.6 Table 3-1

n. 2.6-20 p. 2.6-21 p. 3-8
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

O/asl (z Criti- LOAD CODINATION ACgLLOAJICE CRITERIA

cal damping) 6 ALLOVXBLB •TRESSES

loforced concrete: 2.0/5.0 PCRV: For reactor core support

DL + 1.23 NWP + E' + TL Concrete. ACI 318-63P tRV. DL + 1.23 NWP + 1.5 TL Cete. A d 318-63(pmeatresaed 2.0/5.0 
Metal. AS2E B and PV Codereactor~ivessel) 2.0/.01NwP - Normal working pressure Sec. III. Class A

•Lded steel 2.0/5.0 DL- Dead load
E - SSE earthquake loads Stress Criteria: Operating

Bolted steel 2.0/10.0 TL - Temperature loads Principal Comp. 0.45 Cf'e

Principal tension 3 f"c

Bearing tendon area

0.6fc 3/ab"/ab" '<f c
Bearing: Shear Anchors

0.6f-c average

Table E.1-1
Amend. 16, p. 14.1-3 Table E.1-1 Sec. 3.2, p. 3.2-2
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SEISMIC REVIEW T.'BLE

HUCRANICAL & PIPING

OIWING KETHDESIGN CRITERIA
OBR/882 (Z criti- OF••• HAC•/C RTZOF"

(I caditng) QUO LOAD C0NDIMATION & ALLOWABLE STRESSES

vital steel piping 0.5/0.5 Dynamic ees- For PCRV Internal Steel Structure: For all piping systems:

tmic method for ANSI B.31.1.0-1967.

Class I System a) D. L. + Operating mechanical load ' 0.667 F
and piping b) D. L. + Operating mechanical load Y For containment tank:

based on Fig. + Design seismic loads S Fy ASME Code Sec. II-C

"SSE" ground c) D. L. + Operating mechanical For coolers:
acceleration + twice design seismic load - No lose of safety ASME Code Sec VIII
Sec. 1.4 function
p. 1.4-3

and
Tests for Clas
I systems,
Q. 5.1,
Amend. 16
Attachment A,
p. 5.1-1

and
Q. 5.11,
Amend. 16 Sec. 4.2, p. 4.2-10

Attachment A Sec. 4.2, p. 4 . 2 - 2 8

p. 5.11-1
and Sec. 4.2, p.4.2-3 5

Amend. 1
Attachemnt A

Amend. 16, p. 14.1-3 p. 5.11-9 Amend. 16, p. 5.21-1, Table 3.2-1
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SEZSMIC REVIEW TABLE

ELECTRICAL EQVIPM-.NT

DAMPING METPOD DESIGN CRITERIAOBE/SSE OF -QBALE•CAT1S' EACCEPTANqCE CRITERIA &,QU ............ L ,0D CO RATION I ALLOWABLE STRESSES

Not available Tests and Not available Not available
inspections.

For auxiliary
electrical
system.

'Amend. 25
p. 8.4-1
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SEISMIC REVIEW TABLE* pocket Number
50-213

NAME AND NSSS EARTHQUAKE DATA
TYPE OF THE

R

CI

PLANT

OBE SSE EAR'

TIME

P/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT.
9 9 MM g 9

addam Neck Nuclear Not used Not used Not used 0.17 0.11 Not
ower Plant, Unit 1.

ea-tar type: PWR ! •

ontainment type:
Reinforced Concrete
Cylindrical W 0

iSSS ".anufacturer 4
j•escinghouse

0 4) 0)

Lrcitect Engineer: F0 o e
S-_:ne and Webster aI... .O sI .
r:-:ineering Corp. 0 0 4

to U a.to

,ý4 0 0

O I• ,...•Og .a d

12.5-4 12.5-4

*tnformatioon obtained from BNI- Docket search an E eort
prepared by LLL, EDAL Report 11 175-130.01, January 1979.

used

METHOD OF DESICH SPECTRA
COMBINATION

NO. OF

THQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF

HISTORY USED COKB. DESIGN SPECTRA FLOOR RESPONSE
AND. ITS SPECTRA

_ _ _ CO• _, _....

I

o 0

o0 a 0

S4) :it 0
.0 i

W a a

dto 4.

41'
0 0 )4

4 G ii0 4-3

en 41 5

0I' 0 &A AI
0 a 0

0 14~ 0 r4 0

NU-E

Housner (JEMD,ASME, Oct. 1959)

Fig. 2.5-.

No floor re-sponse spectra
generated.
Housner's
"Average Ac-

" celeration spec-
trum" was used-
for all eleva-

tions.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION _ WATER DAM OF Gs PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Containment- SAMILE: Not available 21 ft. MSL is yard Not Fixed base I.Not available Not used Not

9 ft. mat. Spent B grade. Calculated available with single I used..

fuel pit founded site flood stage degree of

on bedrock with Loose EL+7.O to + 5.0 is 15.1 MSL freedom

lowerside wallp loam GWL: - 8 ft. MSL (containment).

embedded in rock Firm fin(
and earth. sand and

Major structures gravel + 5.0 to -2.0

are founded di- boulder -2.0 to -8.0
rectly on the schist 8.0 to -30.0
granitic gneiss
bedrock. Minor
structures are
founded either
on rock on piles
drived to rock
or on spread
footings in com-
pacted granular
fill.

2.4-2 Fig. 2. -4 2.3-3

_________________________________________________ __________________________________ _______________________ ___________________________ I _________________________________________________ _________________________ ______________________[
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% criti-

cal damping) LOAD COMBINATION ACPEPTANCE CRITERIA

.. .. _&,ALLOWABLE'gTRESSES

R/C containment: Include mat 7.0 Reinforcinj steel - primary plus secondary ACI and ASME Codes plus
0 operating + incident - 33.3 ks Rayleigh method and equiva-

R/C framed structure 5.0 oslent'static loads for seismic.

Steel framed structures, include operating + .03g hor. - 26.7 kai

support. structure and foundation operating + .03g hor. + incident - 33.3 ksi

bolted 2.5 operating + incident + 0.17g hor. - 40.0 ksi

welded 1.0
- wind loads up to 150 mph

- 30 psf snow and ice (not included 1n combination)

p. 3.2-2

Non-safety related systems:

E (-0.03g): No loss of function

Table 2.5-2 
p. 3.2-2
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SEISMIC.REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE OF ACCEPTANCE CRITERIA

(% criti- QUALIFICATION LOAD COMBINATION ALLOWABLE gTRESSES
cal damping)

Piping: 'Analytical Reactor coolant Component Design Code
Safety Injection System:

Carbon steel 0.5 Operating loads + E < Steam generator- ASME Section VIII (1956 ed.)
Stainless steel 1.0 working Stress Reactor Coolant Pumps- ASME Section VIII (1956 ed.)

CE = 0.17g) Reactor Coolant Piping - ASA B31.1 (1955 ed.)pressurizer ASME Section VIII (1956 ed.)23
and Code Case Nos. 12•• and 123

Reactor internals and CRD Main Steam Piping: Safety and Relief Valves ASME Section I (1956 ed.)- and Code Case Nos. 1224 and

operating loads + E < 1234welded 1.0 Working Stress Loop Stop Valves ASA B16.5 (1957 ed.)
(E- O.03g) Loop Check Valves ASA B16.5 (1957 ed.)

bolted 2.0 Pressure Control and Relief ASA B31.1 (1955 edi)

Mechanical equipment includes System Piping
pumps and fans 2.0 Low Pressure Surge Tank ASME Section VIII (1956 ed.)

Table 2.5.2
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SEISMIC REVIEW TARLE

ELECTRICAL EQUIPHENT

DAMPING METHOD DESIGN CRITERIA
OTEISSE (Z Critical OF

damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
____ALLOWABLE STRESSES

ot available No testing Not available Not available
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SEISMIC REVIEW TABLE Docket Number
50-261

METHOD OF DESIGN SPECTRA
SAW AND USss EARTHQUAKE DATA COMEINATION

TYPE ov OBNTO DSG PCR

PLANT NO., OF

ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

_CONP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATlE NO. VERT. INTENSIT! NOR. VERT. AND ITS SPECTRA9 a lM a 9 MRH.

R. 4. Robinson 0.10 0.067 VII 0.20 0.133 Not used. and Y Absolute Housner spectra. No floor re-
Nuclear Steam vertical) sum. sponse spectra

Electric Plant r Z and Y generated.

Unit No. 2 vertical) Housner spectra
pplied used for

Reactor type: PWR ogether. components.;ombina-

onainW ent type: ion not
vwtbout buttresses lvaS.lable.
(prestressed con-

crete)

ISSS Manufactuer:
Westinghouse

krchitect Engineer:
Ebasco

Figures 2.9-2
p. 5.1.2 p. 5.1.2 p. 5.1.2 p. 5.1. p. 5A-4 Question Question 9.9-3 p. 5A-4

4-67/8-70 -6 -6 - 2-6 III A 11 IIA p. 2.9-9
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SEISMIC REVIEW TABLE

YOUNDATIO1 AD LIQUIEACTION ASSESSMENT SOIL - STRUCTURE TINTERACTION

TYPE Of 1IEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF Gs PROFILE DAMPING ON

ANDI TYPE THICKNESS V* PROFILE TABLE MODELLING OF SOIL MODALITS Don DAMP ING

A 144 ft. diam- The pied- The mid- Not available. Not available. Earth dam Not available Not available. Not avail- The modal

eter circular mont dendorf at the site able. analysis

reinforced con- crystal- is made has a cen- was per-
crete slab 10 ft. line up of tral verti- formed
in thickness basement sands, cal clay utilizing th
supported by rock at silty and core and same damping
923 steel pile. the site sandy supporting factor fod

is over- clay, shells of each mode.
laid witl sandstone compacted
460 ft. and mud- sand. The
of uncon-stone. crest of

p. 5.1.2-20 solidate Fig. 2.8 the dam is **DAM

coastal -2 at El. 230, (cont.)
plain Basement the normal 3(horizontal)TYPE sediment Back pool is at on upstream(cont.) These El. 220 and side and 1
Bsediment Midden- the dam has (vertical):

over 430 ft. are corn- dorf a maximum 2.5(Horizontal
uiddendorf prised: 430ft. height of on downstream

0 50 ft. The with 15 ft.f ormatious. -0 ft* tlluviu crown width berm at El.af ur- 30ft. of dam is 200.Iuvome 15 ft. and Sec. 2.9.8
Sec. 2.8.3 , side slopes p. 2.9-10 Question
p. 2.8-6 are l(verti Dock. 50261- 11 A4
Dock. 50261-104 (coat.) cal): ** 104
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SEISMIC REVIEW TABLE

STRUCTURES

DESICN CRITERIA

DAMII3G
ouviss (Z criti-cal damping) LOAD COBIINATION ACCEPTANCE CRITERIA

.. . .______________________ 
ALOWXJLE' gTRESSES

Containment structure: 2.0 For containment structure: For containment structure using

(a) C=1.OD+O.05D+1.5P+l.0(T+TL)+l.OB 
ACI 318-63

Concrete support structure Ultimate strength design.

of reactor vessel: 2.0 (b) C-1.OD+O.05D+l.25P+l.0(T'+TL')+l.25E+l.OB

Concrete structures above (c) C-l.OD+O.05D+I.OP+l.0(T' '+TL' ')+l.OE'+l.OB

ground: (d) C-l.OD_ .05D+1.OPT+l.O(TT+TLo)+l.25WT+1.OB

(a) Shear wall 5.0 (e) C=I.OD+O.O5D+I.15PD

(b) Rigid frame 5.0 D

Symbols used in these formulas are defined on p. 5.1.2-9.

Table 5A.1-1
p. 5A-5 p. 5.1.2-8
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE (% criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Vital pipe systems: 0. 5 Analytical Vessels Piping Pressure piping:
USAS B31.1

1. Normal loads P. < S P < S
Steel assemblies: m- m m-

(a) Bolted or riveted 2.5 B- 1+ 5 Pressure vessel:
(b) Welded 1.0 ASME,BPVC

2. Normal + design P. < S P < 1.2S
earthquake loads m - m

PL+PB <. 1.5Sm PL+PB < 1.2S

3. Normal + assumed P < 1.2S P < 1.2S
hypothetical earth- p 1.2(.5Sm) PL+P 1.2(1.5S)
quake loads .PL+PB <- L~C*m L+B~ 1.(155

4. Normal + pipe P < 1.2S P. • 1.2S
rupture loads m- m m-

PL+PB Sl.2(l'5Sm) PL+PB <- 1.2(1.5S)

P. - primary general membrane stress; or stress intensity.
m

PL = primary local membrane stress; or stress intensity.

P B primary bending stress; or stress intensity.

S = stress intensity value from ASME, BPVC Code, Section IIIm

S = allowable stress from USAS B31.1 Code for pressure piping.
Table 5A.1-1
p. 5A-5 Table 5A.3-1 p. 5A-3
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Circuits and Not available. Electrical equipment:
equipment were WCAP 7397-L
subjected to
vibration
tests which
simulated the
seismic condi-
tions for the
"low seismic"
class of
plants.

7.5-13 p. 7.5-14 Amendment 10
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SEISMIC REVIEW TABLE Docket Number50-133

METHOD OF DESIGN SPECTRA
NAME AND NSSS EARTHQUAKE• DATA COMBINATION

TYPE OFETHE
PLANT NO,. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRAB 8 M _ __ COMB.

Humboldt Bay Power 0.25 0.17 VIII 0.50 0.333 Time-histories BC-TOP-4A BC-TOP-4A Reg. Guide 1.60, Time history
Plant, Unit 3 given in Rev. 1, 1973

3C-TOP-4A
Reactor type: BWR

Containment type:
Pre-mark (steel)

NSSS Manufacturer:
Gewal Electric

Architect Engineer:
Bechtel

BC-TOP-4A

FHSR
Amend. 11 FHSR,

11-60/8-62 p. 1-1 P. 1-1 125 .Amend 1 p. 5-

. , p. 162__- --

Information gathered from FHSR Amend. 11 (50133-1), Amend. 13 (50133-3)
FSAR Supp. (50133-59), FSAR proposed Amend (50133-124), FSAR Supp. Emergency Plant (50133-183)

and Summary Report of Seismic Design Review, Rev. 3, 1977. 21-1



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G. PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING. OF SOIL MODAL
ITS DEPTH DAMPING

Not available A Not qot available Not available Not avail- 2 dimensional
S. ' available able finite ele-avai 

ment model
0 which in-

0 0 W cludes em-
o 0 bedded reactoro 0

0 rn caissions
o u

0 ) 0,0

LW -4 0 -

CF 0 ed
e4

M CU

CU

rz 0 0-M

*,4C 0

'0-4 OJC 4.0
0~ a1 0 p -o 0 0

t EnU V .

FHR-Aed 1

Sec. I- , p.15



SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/ssE LOAD COMBINATION ACCEPTANCE CRITERIA

& ALLOWABLE' STRESSES

Accident Condition AWS Dl.1-74

R. C. 1.61 Concrete structures: welded steel tanks for oil
storage, API 650, 1973

(BC-TOP-4A) U =-D + L + TA + HA + R + 1.5 P BC-TOP-9A, Design of structures
U=D L+T H+R 1.2 P~l 25Efor missile impact, Rev. 2,U - D + L + TA + HA + R + 1.25 P + 1.25 E fo197 ie4macRe.2

A A 1974
U - D + L + TA + HA + R+ P + E-

U =D + L + T + H +E UBC -21973o o ACI -214 -65

Steel Structures ACI -318 - 71

Elastic working stress AISC - 1969

1.6S= D + L + TA + HA R+ P.

1.6S - D + L + TA+ HA+ R+ P + E

1.6S - D + L+TA +HA+R + P + E-

Plastic

0.9 Y = D + L + TA + HA+R+ 1.5 P

0.9 Y = D + L + TA+ HA+ R + 1.25 P + 1.25 E
0.9 Y = D + L + TA + HA + R + P + E-

p. C-l

App. B-3 p. C-2
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SEISMIC REVIEW TABLE

MECOANICAL & PIPING

DESIGN CRITERIA
DAMPING 

METHOD

OBE/SSE OFQUALIFICAO LACCEPTANCE CRITERIA

QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Test or Piping System BN-TOP-2, Design for pipe

egGud1.1AnalysisAloae
Reg. Guide 1.61 Plant Loading ASME SEC.III Allowable

Operating Condition Ref. Stress
(BC-TOP-4A) Condition

Normal P + W Eq.(8) of NC-3652.1 SH
Upset P + W + OBE Eq.(9) of NC-3652.2 1.2 SH

p + w + FV*
Faulted p + W + SSE Eq.(9) of Code Case 2.4 SH

1606 NC-3652.2
Normal &

Upset TH Eq.(lO) of NC-3652.3(a) SA

P + W + TH Eq.(11) of NC-3652.3(b) SA + SH

Vessel Loading Conditions

Upset P + W + OBE NC-3300 Sec. VIII PM < 1.10 S
Code Case 1607 (PM or PL) + PB S 1.65 S

Faulted P + W +SSE NC-3300 PM s 2.0 S
Sect. VIII, Div. 1 (PM or PL) + PB • 2.4 S

Table 6.1 p. B-5,6

*Applies to main steam line
21-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF'..........

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &

ALLOWABLE STRESSES

Not available Test and/or Not available Recommended practices for

analysis eismic qualification of
lass IE equipment for
PP, IEEE 344, Jan. 1975.

Table 6.1, Table 6.1
p. 9-1 p. 8-1
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SEISMIC REVIEW TABLE Docket Number50-3

NAME AND NSSS EARTHQUAKE DATA METHOD OFN
TYPE OF =COMBINATIONE

SSET 
NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
cOmP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY IFOR. VERT. AND ITS SPECTRAg 9 MM g g COB.

Indian Point None None 4ot avail- Synthetic Time Each hori- SRSS Synthetic design Time-history
Nl Ga zontal spectra method

Indian Poinetinone None able C - History combin

Station, Unit No. 1 10 s comined
-I with TID-7024

Reactor type: BWR ilHousner
JJ~ simul-• taneously

Containment type: U o t

Dry containment- e I4 1J 4 = I

spherical (steel) 51*,

NSSS Manufacturer: 0 , 0,. o
Babcock and &u ) W"

Wilcox OJ r.

-,S4 -0 4 % aW44
Architect Engineer: Cd . 0) W 41

United Engineers ; Do W

and Constructors U)u
o0 I WJ0O Piping Systems,44 4 p. 1-2

b .4 N to Class I structure
0 - "Earthquake Analysis "Earthquake and Sheet 10.1, p. 1-k

o c 44 of Piping Systems." Sheet* Sheet 10.1 Tornado Analysis 5

9-12-69 161.1 p. 1-6 of Structures" Piping
J. Blume Report, p. D.2-2 9-5-69 Sheet 11.1, p. 1-%

5-56/3-62 . uiep. 1-2 J.. Blume Report 5
p. vi,p.-2

* "Sheet" refers to microfiche Sheet # Z"2-1



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTZON ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION -,- WATER DAM OF CG PROFILE DAMPING ON
TTPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL

ITS DEP'h DAMPING

Reinforced V Founda- Not available Not available Not avail- Stick model Not available No damping Not

concrete mat. 41 t ion sits able with founda- assumed available

S bed- tion rigidly

r ock fixed to bed-
0 Urock.

.0 4.86 U
0 a
0% Id I•,d

*v,4 14,••
40 0.0
oW 41 4.81

@0 fa

.44A :W
.U 1.8

WO 4.8 (A

104' 00

to 1

4 1 CS

0 0 00 Sheet Sheet 10.1 Sheet 10.1

Sheet 10.1 W. 10.1 p. 2-1 p. 2-1

g. 2-1 4 p. 2-1 1 1 1 1 1 1_1_1
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

OnglUox (% criti- LOAD CMBINATION ACqEPTANCE CRITERIA
cal drmpini ) 6 ALLOWALE' STRESSY

Reinforced concrete 5.0/5.0 First analysis- ACI Standard- ACT 318-63
C w (1.0 ± 0.05) D + (E or W) "Ultimate Strength Design"

Structural steel - bolted 2.0/2.5 C - Required load capacity; E - earthquake loads

- welded 1.0/1.0 D - Normal loads (dead load of structure, plus anynormal ASME BPVC, Sec. VIII

Sheet 10.1, p. 1-3 operating live loads)

Reanalysis-
U - D + L + Feqs + Ta PA - steel containment

U - D + L + Ta + F - Biological shielda eqs

U - D + L + F - other Class I structureS
eqs

D = Dead loads; L a live loads
Ta - Thermal loads; PA' pressure loads

F - SSE loads
eqs

Sheet 4 .3 0,p. 1 and 2 Sheet 4.1, p. 1-4

Sheet 114.2, Question 7 Sheet 10.1, p. 1-3

Sheet 10.1, p. 1-2 
and Sheet 10.2

Sheet 430. o. 1
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SEISMIC REVIEW TABLE

H"cJMICAL & PIPING

DAMPIRG METHOD DESIGN CRITERIA

OBD/SSE (Z criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD CONBINATION & ALLOWABLE STRESSES

Piping 0.5/0.5 Analytical Reanalysis ASME -

UaD+P+PA+F -piping USA Standards , code for

A eqs pressure piping, nuclear

U a D + L + F - component supports power piping, USAS B31.7
eqs also

D - Dead doads ASME BPVC, Sec. III

L - Live loads
P - Internal pressure loads

PA -"Load on safeguard systems in the event of LOCA"

F - SSE loads
eqs

Sheet 5 Sheet 11.1 Sheet 5, Sec. 3.0

Sheet 11.1, p. 1-3 Sec. 2.1.2.1 Sheet 430 p. V. and p. 8
Sheet 430,p. 1 p. 4 p. 1 and 2
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF ACCEPTANCE CRITERIA

QUALIFICATION LOAD COMBINATION ALLOWABLE CRERIES
ALLOWABLE aTRESSES

Not available ,Not available Not available Not available
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SEISHMC REVIFW TABLF .ocket Number50-247

PAW AND 3595 EARTHQUAK DATA METHOD OF DESIGN SPECTRA
Tips 0? in3D CONBINATION

PLANT NO, OF

ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COWP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

C?'/OL ISSUE DATE mR. VEY ii r r~~I liO. VEST. AND ITS SPECTRA

- " o - -

Indian Point Nuclear 0.10 0.05 VI 0.15 0.10 None used Horizontal SRSS Housner No floor re-

Generating Station, and verti- sponse spectra

Unit No. 2 cal. generated;

acting 
ground response

siultan- 
spectra used for

Reactor pe s eously piping and com-
eact riC teponents.

Containment type:
Atmospheric

(Relnforced
Concrete)

iSSS Manufacturer:
Westi nghouse

Architect Engineer:
United Engineers
& Constructors

p. A-3

Sec. Sec. App. A Q. 1.3-2 Fig. A.1-2 Sec. 3.1.5

1.2.2 Sec. 2 18 1.2.2 Suppi. 9 p. 3.0-9

P. S. 2.8 (5/76) Supp. 6

10-66/10-71 1.2-9 p. 2.81 1.2-9
I _ , --
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SEISMIC REVIEW TABLE

POU ATION AND LIQMUiACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TIPS OF BRAiNG UIfORHATION GROUND METHOD MATERIAL LIMITATION
F-UI M0N WATER DAN OF Go PROFILE DAMPING ON

AM TUB3 TUCKESS V PROFULE TABLE HODELLING OF SOIL MODAL
m 1 m .1 1 DAMPING

.t foundation Not Not available. Stony Point: Not avail- Structure; Not available. Not available.Not avail-

Sf t. thick. oj H available about 35f t. depth able,.tc oe able.
Rockland County
100ft. to 300ft. Fixed base

.54 ~depth
.- .4At the fringe of
0 •4' Westchester Coun-

ty depth less that
o 50ft.

*.0
,Sec4 1.34

45sk .54
.5*I 0.

-0 U Sec. 3.1.5,

p. ~10 1.- 5

Sec. 3.0-.0
Supp. 6 p 3.0-9,
(2/70) M . Vol. 1, Sec. 2.5, Suppl. 9

_ _ _" p. 5-10
-4 -d 1_ _

Sec. 2.7
p. W-4
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

OBNUING (Z criti-
cal damping) WAD COHNNATION ACPEPTANCE CRITERIA

& ALLOVABLE' TRESSES

Containment structure 2.0 a) C - 1.OD ± 0.05D + 1.5P + 1.0 (T + T) ACI 318-63b) C - 1.OD - 0.05D + 1.25P + 1.0 (T'+ TV) + 1.25E

Concrete support structure of reactor c) C - L.OD ± 0.05D + 1.0P + 1.0 (T" + T") + 1.OE"
vessel 2.0 C - Required load capacity section

D - Dead load of structure and equipment loads
Steel assemblies: P - Accident pressure load

(a) bolted or riveted 2.5 T - Load due to maximum temperature gradient through the con-
(b) velded 1.0 crete shell and mat based upon temperature associated

with 1.5 x (accident pressure)
Concrete structures above ground TL - Load exerted by the liner based upon temperature associate

(a) shear wall 5.0 with 1.5 x (accident pressure)
(b) rigid frame 5.0 T" - Load due to maximum temperature gradient through the con-

crete shell and mat based upon temperature associated witt
* One damping value is given, but not 1.25 x (accident pressure)

clear vhether for O.B.E. or D.S.E. TV - Load exerted by the liner based upon temperature associate
with 1.25 x (accident pressure)

E - Load resulting from operational basis earthquake
T" - Load due to maximum temperature gradient through the con-

crete shell, and mat based upon temperature associated
with the accident pressure

TV" - Load exerted by the liner based upon temperature associatd
with the accident pressure

E" - Load resulting from design basis earthquake
ec. 2.1.12, p. 2.0-7

and
Sec. 5.1.3.8, p. 5.1.3-6 Sec. 2.1.12, p. 2.0-5, Supp. 6 ec. 2.1.13, p. 2.0-8

.upp. 6
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SEISMIC REVIEW TABLE

NMCHANICAL & PIPING

DESIGN CRITERIA

OBI/SSE OF rCCETAiCE CRITERIA
(% criti- QUALIFICATION LOAD COMBINATION ACCEPANLE STRES
cal damping) & ALLOWABLE STRESSES

Vital Piping Systems 0.5 Analytical L. C. Vessel Piing Supports For mechanical;

and . Normal PM S SM PM - S Working stress ASME , BPVC, Section III

One damping value is given. Testing loads PL + PB - 1. L S P B S for applicable
But not clear whether for L B .qL p factored load vle ue
.B.E. or D.B.E. +1.2For piping:

Normal + PSM S 1.2 S 1 1/3 working USAS B31.1 (1955)Design Same as P+Pt12Ssrs

E.Q. above PL+ PB £1.2 S stress

B For further details refer to

* Normal + PH < 1.2 SM PM 1 1.2 S Maintain equip. Q. 4.10

SSE within stress
PL + P 1.2 (1.5 S PL + PB 1.2(1.5 S) limits

. Normal + Same as Same as Same as
pipe above above above
rupture

Sec. 5.1.3.8
p.5.1. 3 - 6  

Sec. 3.2.3, p. 3.2.3-3
and Table A.3- Sec. Q. 4.5, p. Q. 4.5-1

Sec. 5.1.3.8, p. 5.1.3-7Q Supp. 6
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION' LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available. Not available.
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SEISMIC REVIEW TABLE Docket Number
50-286

NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRACOMBINATiON DSG PCR
TYPE OF THE 

I
PLANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA
9 g MM g g _C08_ 5 • _. _-

Indian Point .10 .05 VIl .15 .10 Compared with CI) El 3 compo- SRSSý Containment Time history.

Nuclear Generating Centro 12/30/34 and nents: closely response:

Station, Unit No. 3 5/18/40 (2) Olympia Each hori- spaced Housner spectra
4/13/49 (3) Taft zontal (10%)
7/21/52. combined modes

Reactor type: PWR with combined
,ertical by abso-

Containment type: 
verti l so-

Atmsphriccomponent lute sum.Atmospheric by abso-

(reinforced con- lute sum.
crete)

NSSS Manufacturer:
Westinghouse

Architect Engineer:
United Engineer
and Contractors

Sec. 5.1. Sec. 5.1. Sec. 5.1. Sec. 5. p. Q5.2 8

2.2 2.2 2.2 1.2.2 -1

p. 5.1.2 p. 5.1.2 p. 5.1.2 p. 5.1. p. AI-9, Appendix Al question p. q5.37 Sec. 5.1.3.5

8-69/5-76 -4 -4 -4 2-4 CurVes-Fig. A1-162 5.22 -1 p. 5.1.3-3 p. Q4.32-1 Vol. VI
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION dROUND METHOD MATERIAL LIMITATION
FOUNDATIONMAEIL LMATO

-. .. WATER DAM OF GC PROFILE DAMPING ON
AND TYPE THICKNESS V6 PROFILE TABLE MODELLING OF SOIL MODAL

ITS DEPTH DAMPING

Concrete base Fine- got avail- Not available. Fluctuates between Three Structure: Not available. Not available. Not avail-

mat--9 feet grained able. El. 35 to El. 55 reservoirs stick model able.
thick. phyllite, (MSL) are within

a schist, five mile Soil:
and lime- radius. cantilever
stone No informa- beam assump-
with tion on tion indi-
bedrock dams is cates fixed
lying available, base modeling
close to
the sur-
face.
Bedrock
is
ointed

and
frac-
tured.

Appendix 5A

Sec. 5.1.2.1 5ec. 2.7 Sec. 2.5 Sec. 3.1.5
p. 5.1.2-1 . 2.7-1 See Fig. 2.7-3 p. 2.5-2 p. 5A-26-28
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAM1110 ( criti-
031/883 cal damping) LOAD COMBINATION AC.EPTANC .CRITERIA

Containment: 2.0/5.0 Containment factored load equations: Containment concrete--
(a) C-1.0OD+0.05D+l.5+.1.0(T+TL) ACI-318-63

Concrete support structure of (b) C-l.OD+O.05D+l.25P+1.0(T'+TL')+l.25E Ultimate strength design
reactor vessel: 

2.0/2.0

(c) C.I.0OD+O.05D+I.OP+I.O(T''+TL'')+l.OE' ACI 318-63 Part IV-B

Concrete structures above ground: (d) C-1.0D+0.05D+I.0W
(a) shear wall 5.0/5.0
(b) rigid frame 5.0/5.0 (a) " LOCI (b) - Design base accident (DBA)+OBE

c)= DBA+SSE (d) = Design base tornado
Steel assemblies: where

(a) bolted or riveted 2.5/2.5 C - required load capacity
(b) welded 1.0/1.0 D - dead loads

P - accident pressure load
T - maximu temperature gradient load associated with 1.5P.
TL - liner load due to temperature associated with 1.5P.
W1 - tornado wind and external pressure drop
T' and TI' are T and TL but due to 1.25P.
T'" and TL'" are T and TL but due to l.OP.
E - operational base earthquake load
El - design base earthquake load

p. 5A-13

Sec. 2.1.8, p. 5A-10, Appendix 5A Appendix 5-A p. 5.1.1-2

Table A.l-1, p. Al-10, Appendix Al Table 3.2, 4.1 p. 5A-13, Appendix 5-A

24.-3



SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMING METHOD DESIGN CRITERIA

0o 2/8a 3 (Z criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD CONDINATION A ALLOVABLE STRESSES

Piping Vessels
Piping: 0.5/0.5 Analytical. (1) Normal-DuT+P P C o P < S & Pl 1.5Sm Piping: ANSI B31.1-1955

m - ASME BPVC
Pm(or PL)+PB < 1 .5Sm Sec. 111-1965

(2) Upset-D+T+P+E P < 1.2o Pro(or PL)+PB+Q L_ 3 .0Sn

(3) Faulted=D+T+P+E' Design limit Pm (1.25S ) or Sy
curves or

PL (1.25Sm) or 1.5S
whichever is larger

(4) FaultedmD+T+P+PR Design limit Pm(or PL)+PB 1.5 5(1. 2Sm)
curves or 1.5S whichever is

Y larger

(5) Faulted-D+T+P+E'+PR Design limit For stress limit refer tc
curves Table A.1-3

Sec. 2 D - dead load, T = thermal load, P - pressure load,
p. A.3-3 E - OBE, E' - SSE

p. A.3-10-12
For testing

Table A.l-1, p. A.1-10 p. Q4.17 Table 4.10-6 & 10

p. 4.2-8; p. 4.3-29 Vol. VI Sec. 4.0, p. AI-18, Appendix Al p. 4.9-2
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING MEHTOD DESIGN CRITERIA
OBE/SSE ETOD

QUALFICTIO LOA CO~~AIONACCEPTANCE C.RITERIA &IQUALIFICAION'o I ALLOWABLE STRESSES
I ilWest~inghouse Report

Sot c~av lable. IAnalytical Not available,Not tavalale iVCAP-7817
"Selamic Testing of Electrical
and Control Equipment"

ISec. 3 ~c~
Ihppendix A3 Ap.~~ A.3-,78
~P. q5. 16-2 iIpndxA

Vol. yISupplement 4

Vo. 1
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SEISMIC REVIEW TABILE Docket Number
50-333

NAME ANDISSS EARTHQUAKE DATA METHOD OFN

TYPE OF MOI 

O

PLARl- NO, OF

ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

-COMP. GENERATION OF
TIN HISTORY USED COMB. DESIGN SPECTRA FooR RESPONSE

CPIOL ISSUE DATE O. VERT. rNTENSITY NOR. VERT. MAD ITS SPECTRAS K S S £ S_ _ _ COM. _ _ _

0.1 kvN0 SS Time-history
Jamaes A. Fitzpatrick 0.08 .053 VIII 0.15 0.10 Articifical time- e SRSS Tunr

Nuclear Power Plant . ouemethod.
history used 0

I.W

S4J o•
-U

56la

Reactor type: E Vr X 0

Containment type: *h1

Mark I (steel) s

NSSS Manufacturer: w.a

General Electric .

Architect Engineer:cc1U'
Stone and Webster
Engineering Corp. V

O .4 0 P =

Sec. 2.6, p. 2.6-2

Sec. See Fig. 2.6-1
App. C 12.5.1 and Fig. 2.6-2 Sec. 12.5.4,

5.-70/10-74 p. 2.6-1 p. 2.6-1 1 2.6-1 p.2.6-1  Sec. 2.6 , p.- 2 .6-1 p. C.3•4 p. 12.5-1 p. 12.5-13
•~ - - nm mmm~,m -
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFOR•ATION GROUJND METHOD MATERIAL LIMITATION
FOU-DATION WATER DAN OF G5 PROFILE DAMPING ON

F SAT TYPE cowEsS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DE;TT 

DAMPING

.-4 1- ItNtaaial 

otaal

Reinforced con- ' 1 150 ft. Not available. Water table at the Not avail- Stick model Not available. Not available. Not avail-
crete mat. $a S U of Oswego site slopes to- able. with springs able.

0 " sandstone ward Lake Ontario to model the
W bou at an average gra- rock.

50-9"' thick 'A dient of 37 ft.
bdd f per mile and theembedded 45 ft. .0v*0dretonobelo topof ••" •direction of

below top Of 3'.b o1 th ground water is
bedrock In the x toward the lake.
surrounding
area

' &J

44 COS

Se.2. 5- Sec. 12.5.1.1
p.251Sec. 2.4.1 p. 12.5-1

Sec. 12.3.1, p. 2.4-1
p. 12.3-1 1______________________________ ____________ ______
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

3/553 (% criti- ACPEPTACE CRITERIA

cal damping) WAD COHINATION & ALLOWXBLE' STRESSES

L. C. Structural steel Concrete Building code requirements
Concrete structures 2.0/5.0 1. Normal dead AISC Code ACI 318 ACI-318 (working stress de-

+ live load working stress sign)

Steel frame stractums-p 2. "1" + wind 1/3 increase of 1/3 increase per
Stdeiveedasembe 2.0/3.0 AISC ACI Code e pecific for structural con-

Bolted and riveted assemblies 3. "1" + OBE Same as above Same as above crete ACI-301

Welded assemblies 1.0/1.0 4. "1" +DBE 90% of yield 75% of ultimate Concrete chimneys ACI-307

Fluid containers 0.5/0.5 AISC

5. Normal dead Same as above Same as above NY State Building Construction
+ tornado load Code

6. Normal dead Same as above Same as above

.+ max. possible
flood

Table 12.4.3 Sec. 12.4.8 to

See. 12, Table 12.4-2 12.4-5
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SEISMIC REVIEW TABLE

DAMPING N&PIPG DESIGN CRITERIA

OH/UI•S (2 criti- 01 ACC.ICE CRITERIA
cal damping) QUALIFIC&TION LOAD COBI&ATION &,L _AC LE STRESSES

Piping:

Vital piping systems 0.5/1.0 Analytical 1. General membrane primary stress: For pipgln:
S LP + SDL 6 Sc ANSI p31.1.0

2. operating basis earthquake: MR App. c.3.3, p. c.3-3

S+SDL + SOBQ , S+ip + - i S 1.8 S

Mechanical

where M.7m Vf (Mxl t M2) 2 + (Myl :t + (Mz± Mz2)1  ASME BPVC Section III Subsec-

3. Design basis earthquake tion B, 1968 Edition and
Addenda published to June

SLP + (SDL + STH + SDBEQ LP +- AM 30, 1968.

where ,
iX x2 2 + ( + M i M) 2 + (M 1  2Mz2

,SLP Longitudinal Pressure Stress w Appropriate stress
S DL = Dead Load Stress intensification

STM = Thermal Stress factor

Sec. 12, Table 12.4-2 Sec. 12.5.4, SOBEQ w Operating Earthquake Stress SM " Section modulus

p. 12.5-11 D u Design Earthquake Stress
p.__.5-11 B wEQ Allowable Stress at operating temperature App. 1.3.2.2, p. 1.3-2

Section 12.5.4, p. 12.5-10 to p. 12.5-11
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF "

QUALIFICATION WPM COMBINATION ACCEPTANCE CRITERIA &
SI "I ALLOWABLE STRESSES

Not available Not available.lNot available Not available

-m -ý - -
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SEISMIC REVIEW TABLE Docket Number
50-348

NAME AND NSSS EARTHQUAKE DATA METHOD OFDCOMBINATION DESIGN SPECTRA
TYPE OF inm

PLANT No. or

ODE SSE EARTHQUAKE EARTH. NODAL TYPE OF GROUND METHOD OF

S... . .. -COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CI/OL ISSUE DATE ROR. VERT. INTENSITY NOR, VERT. AND ITS SPECTRA

Joseph N. Parley 0.05 0.033 VI 0.10 0.067 Synthesized time compo- SRSS Modified Newmark Time history

Nuclear Power Plant history. ents: Closely curves, method.
ach spaced

Unit I ad 11orizontal modes are
ombined combined
ith absolutely

Reactor type: PWR ,ertical

Containment type: omponent.
3 buttresses with
shallow dome
(prestressed con-

crete)

NSSS Manufacturer:
Westinghouse

Architect Engineer:
Bechtel

Sec. ec.

Sec. 2.5.2.10 2.5.2.1C Sec. Sec.

Unit I: 8-72/6-77 Sec. ;ec. 2.5.2.10 p. 2 . 5- 3 3 p. 2 . 5 - 3 2 Sec. 3.7.1.2 3.7.3.7 3.7.3.3.4 Sec. 3.7.1.1 Sec. 3.7.2.1

Unit I1: 8-72/6-77 2.5.2.11 2.5.2.11 . 2.5-33 p. 3.7-2 P. 3.7-14 p. 3.7-13 p. 3.7-1 p. 3.7-6
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOTL - STRUCTURE INTERACTION

TYPE OF EARiNG INFORMATION GROUND METHOD' MATERIAL LIMITATION

UATION WATER DAM OF G5 PROFILE DAMPING ON
AND TY•P? tICINESS Vi PROFILE TABLE MODELLING OF SOIL MODAL

ITS5 DEPTH DAMPING

Rigid mat foun- pper 40 ft Not available. Approximately There are Stick model Soils- 0.04 critical Not avail-

dation 9 ft. esidium. 55-65 ft below 13 dams up- with soil 3,000-21,000 psi damping for able.

thick on Lisbon grade. stream, 14 springs. OBE.

formation. ovr 30 ft dams in Lisbon- 0.07 critical
tesidium. area: 50,000-970,000 psi damping for

Jim Wood- SSE.
ody's 10 ft ruff,

imestone Columbia,
Walter F.

isbon Georgev
ormation Eagle, City

Mills,
North High-
lands,
Oliver,
Goat Rock,
Bartlett's
Ferry,
Riverview,
Langdale,
West Point,

Sec. 2B6.2 Morgan
p. 2B-15 Sec. Sec. Falls, and
Sec. 3.8.1.1 23.4.3 2 23.4.3 2 Sec. 2B.4.3.2 Buford Sec. 3.7.1.6 Sec. 2B.7.2.2

p. 3.8-1 p. 28-b. p. 28-h p. 2B-8 Dams. p. 3.7-3 p. 2B-20 Table 3.7-1

Fig. 2.4-14
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SEISMIC REVIEW TABLE

DESIGN CRITERIA

DAMPMN (Zcrti
OBR( crdain LOAD ACPEPTANCE CRITERIA

cal damping) & ALLOWXALZ' TRESSES

Welded steel frame structures: 2.0/5.0 Design loading case: ACI 318-63

Reinforced concrete structures 1. D+F+L (construction case) AISC 1969
plus equipment supports: 2.0/5.0 2. D+F+L+To+E (or W) (operating case) AEC Reg. Guides

prestressed concrete structures: 2.0/5.0 D+F+L+P+Te (design accident case)

4. D+F+L+T +E (or W) (prolonged shutdown case) For further details refer to
a Section 3.8.1.2.

5. D+F+L+1.15P (test case)

Factored loading case:

1. C-l/,(1.OD+l.5P+1.OT +1.OF)

2. C-I/,(1.0D+l.25P+I.0T a+.25H+l.25E (or 1.25W) +1.OF)

3. C-1/*(l.OD+1.25H+l.OR+l.OF+l.25E (or 1.25W) +I.OTo)

4. C-1/,(1.0D+1.25H+l.0F+l.25Wt+l.0T0 )

6. C-I/0(1.0D+I.0H+1.0R+a.0E +1.0F+1.0To)

Sec. 3.8.1.3 Sec. 3.8.1.2
Table 3.7-1 p. 3.8-13 p. 3.8-3
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SEISMIC REVIEW TABLE

MECRANICAL & PIPING

DESIGN CRITMEIADAMPING MIETUOD

089/389 (Z criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Vital piping: 0.5/1.0 Analytical L. C. -Class 1 Components Stress Limits ASME, BPVC, Section III,
and Table 3.9-3

Welded steel plate Testing Normal PM <- Sm "Design Criteria for Components
assemblies: 1.0/2.0 PL S 1.5 SM not covered by ASME Code."

Boltee 3.0/5.0ed P1 (orP) +PB 15S Ex. Heat exchangers - ARIsteel: 3.0/5.0 P M (or PL) + PB + Q 3.0 SM 410-64

Fan A1CA Test Code

Upset Same as normal 300-67, 211 A-67

Faulted Table 5.2-6

Sec. 3.7.2.1 p. 3.9-1, Table 3.9-1, Table 5.2-4, -5, -6, -7 Table 3-9-3

Table 3.7-1 Pg: 3 . 7-5  Section 3.9.2, 3.9.2
3.9-1, 3.9-24
3.9-3
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBEISSE OF

qUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &ALLOWABLE STRESSES

Not available. Testing and For electrical cable tunnels: IEEE 344-1971
analysis. (Dead load + live load + E.Q.) 0.75 < maximum allowable strest

Sec. 3.10.1 Sec. 3.10.1,2
p. 3.10-2 Table 3.8-14 p. 3.10-2,3
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SEISMIC REVIEW TABLE Docket Number
50-305

MAIM A kSg EARTHQUAKE DATA METHOD OF DESIGN SPECTRATYPE OF RCOBNTN

PLANT NO. OF
ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE NOR. VERT. INTENSITY INOR. VERT. ND, ITS SPECTRA5 £ MM a 9 COMB.-

:faaunee Nuclear 0.06 0.'04 V 0.12 0.08 Synthetic time Horizontal SRSS Newnark method Spectral method
Paver Plant normal fo- history and

cus shock vertical
thin 7 components

Leactor type: PU lee of Blume report
lant site. Combina- #JAB-PS-01

ntalment type: tion not JAB-PS-03
Dry containment- I known
cylindrical (steel) ormal fo-

us. shock
9SSS Manufacturer:

Westinghouse

Architect Engineer:
Pioneer

App. B App. B p. B App. B Plate 8-A and
Sec. Sec. ec. Sec. Plate 8-B
B.4.5 B.6.3 App. A B.4.5 B.6.3 App. B App. B App. A App. B

8-68/12-73 p. B.4-2 p. B.6-5 p. 31-32 . B.4-3 p.B.6-6 p. B.6-5 p. B.6-5 p. 33 p. B.6-5
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SEISMIC REVIEW TABLE

FOUMDATION AID LIQUR1ACTION ASSESSMIET SOIL - STRUCTURE INTERACTION

F OF UNADlA IIONNT1ON GROUND METHOD MATERIAL LIMITATION

IOUDANIDW WATER DAM OF Ca PROFILE DAMPING ON

ATP cIucusS VT PROIL TABLX MODELLING OF SOIL MODAL
S MT DAMPING

Soil-bearing type Glacial" 60-150 ft Varies from 10-30 Not avail- Stick model Glacial till 5Z critical Not avail-

(Raft-type till ft below ground able. with soil 7 damping able.

formation) Shear wave surface springs. G-lxlO lbs/sq ft OBE,SSE

velocity soil
-2500 fps

crete base Glacial Glacial lucustrite

lab lacus- deposits

trine G-5xlO5 lbs/sq ft
depositl

[5 ft. Bedrock 350-600 Shear wave Bedrock

depth of slab (Niasgra ft velocity rock G-7.5xl08 lbs/sq ft
dolomite -11.500 fps

App. E App. B
Sec. E.1-9.3 App. A App. A App. A App. A Sec. B.6.3 App. A App. B

Fig. 1.2-5 p. 16 p. 16 p. 16 p. 11 p. B.6-5 p. 26-Table 7 Table B.6-5
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DA•PINO
ORE/WSE (Z criti- ACPEPTANCE CRITERIA

)cal damping) WAD CONDINATION & ALLOWABLE 'TRESSES

ACI 318-63
Reactor Containment vessel 1.0/1.0

Shield building 2.0/2.0 Normal operating Deadtlive4windtsnow

Reactor containment vessel OBE Deadtlive+DBA+snoVigreater of the OBE

internal concrete 5.0/5.0 or wind

Steel frame structures 2.0/2.0 DBE Dead+liveisnow*DBA+DBE

Reinforced concrete construction 2.0/2.0 Tornado Dead+live+300 mph design tornado+tornado
missile, if any

App. B
App. B Table B.6-1 Table B.6-2.Table B.6-5TaeB.-
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SEISMIC REVIEW TABLE

MOEHANICAL & PIPING

DESIGN CRITERIA
Dh•I4PG ,sMETNO,

OBI/SSE (Z criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMINATION & ALLOWABLE STRESSES

Pip ng systems 0.5/0.5 Analytical or Pressure Vessels Piping ASME, BPVC, Sec. III, 1968

Tests. Normal condition: (a) P CS
Mechanical Equipment 2.0/2.0 (b) P (or )+31 1 codeng orp

m -- -- piping 1967.
(c) Pro(or PL)+PbQ <_3.0s0

Upset condition: (a) P. <S

(b) Pro(or PL)+Pb l<_.Sm P <1.2S

(c) Pm(or PL)+Pb+Q c3 .OSm

Emergency condition:(a) Pcl. 2Sm or Sy

(b) PM (or PL)+Pb < 1.8S P <1.5(1.2S)

or 1.5Sy

Faulted condition: (a) Stainless steel: (a) Stainless
design limit curve steel design

(b) Carbon steel: limit curve
(1) P al..5S or 1.2S (b) Carbon stee.

n m Y p <._S or 1.8S
(ii) Pro(or PL)+Pb < 2 . 25 S m

or 1. 875S

App. B pp. B Table B.7-2 oY Ap. BTable p.6-5 . B.7-1Od,e Table B.7-3 For further details refer to App. B p. B.7-6

Table! B.-
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DESIGN CRITERIA

LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available Analysis "Electrical equipment and its supports were designed to be
sufficiently rigid so that its natural frequency will be out

of the range of resonance with the building structure".

B.7-10C

Not available

____________ 'F
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SEISMIC REVIEW TABLE Docket Number
50-409

NAME AND NSSS EARTHQUAKE DATA METHODlOF DESIGN SPECTRA

TYPE OF TIlE COMBNATION

PLANT NO% OF
ODE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

S- -COHP. 
0 GENERATION OF

TIEHSOY USED, COMB. DESIGN S11ECTRtA YLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY FIOR. VERT. ANDHISTORY S ITS SPECTRAa SQD. _______SPECT______A

La Crosse (Genoa) .06 .04 VI .12 .08 Taft 1952 record lorizontal SRSS for R.G. 1.60 used as -No vertical

Nuclear Generating chosen as initial )nly for equipment basis to develop response spectra

Station accelerogram. A RCB and piping response speqtra generated,
ground time-history 4aximum (R.S.) from Taft earth- instead use 2/3

Reactor type: BWR which envelops the orizontal Algebraic uake. (not specifi- of horizontal ground
Re ct r yp : WR,2% damping curve of p c r

de era z sum for cally stated as response spectra.
R.G. 1.60 was gene- (x or z

Containment type: rated for analysis of direction) reactor such but curves are Horizontal re-

Pre-Hark (steel) major structures such are adddd bldg. those of R.G. 1.60) sponse spectra

tas the containment simultan- (time his- derived frbm time

S Manufacturert eously tory method.) history analysis.

Allis Chalmers, • - with the Reanalysis of

Manufacturing Co. . 1 vertical -Mechanical and

r- for major Piping,.1975-77,

Architect Engineer: W - 4 piping and No amplification
cn

Sargent and Lundy 4 . equipment. of vertical.

Engineers 
response.

slo oa

3-63/7-67 Sec. 2.4 Sec. 2.4 Sec. 2.4 Sec. 2.4 Sec. 2.4

*Information was obtatned from DNL Docket search and SEPB Report "Seismic Review of La Crosse BWR Phase I Report,

28-1



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION -_._WATER DAM OF GO PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH s DAMPING

Pile foundation j Not available Not available Not avail- Lumped-mass Not available Not available. Not
232 piles will w 0 - able for structure available
support 50 tons 0 4 .0 for stru ei
each A Ud•• and dashpot

0Y 0 w .
0 V 4econvolut ion

0 4 (aprocess used;
0.4 soil layers

O f w V modeled as

W a Q) 1shear beam
010 (2% damping

.-4-4 0 used)

0 41 (

4,-4 0
,-445 g .00

. C-4 9:

I.4S 0 -

.- 4- CO.I

1'4 Aj (d

0 4.4 0 w~4-
3.1

1-4 0 ~'.0
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING(% C i caDAEPISG (% Critical ACEPTANCE CRITERIA
OBE/SSE damping) LOAD COMBINATION & ACLW__ALE STRESSES

112 SSE SSE Structural Steel - Elastic:

Reactor Containment 3.0 up 7.0 up Construction: 1.0 D + 1.0 L + 1.0 T + W < 1.33 AISC (1969) Allowable structural

Test: 1.0 D + 1.0 L + 1.0 T + 1.0 R < 1.33 AISC (1969) qapacities for RCB, Two stacks,

Turbine building 7.0 Normal: 1.0 D + 1.0 L + 1.0 T + 1.0°R < AISC turbine building waste disposal
0 0 building:

Severe Environmental: 1.0 D + 1.0 L + 1.0 T + 1.0 R + E < AISC
Extreme Environmental: 1.0 D + 1.0 L + 1.0 ý + 1.0.9 + E- < 1.6 1 ISC

0 0 Concrete: 1/2 SSE SSE
New diesel genera- R/C - strength design: Moment Mu 0.63 M
tor building 4.0 7.0 Construction: 1.1 D + 1.3 L + 1.3 To + 1.3 W U. u

Test: 1.1 D + 1.3 L + 1.3 T +I.3R u u
Normal: 1.4 D + 1.7 L + 1.3 T0  1.3 R0  Steel

Severe Environmental: 1.4 D + 1.7 L + 1.3 To + 1.3 Ro + 1.3 W Moment 0.66 M
0.9D + 1.3T + 1.3 R + 1.3 W Y Y

1.4 D + 1.7 L + 1.3 T + 1.3 R + 1.4 E Shear 0.40 V 0.53 V
0 0.

0.9 D + 1.3 T + 1.3 R + 1.4 E0 0

Extreme Environmental: I.OD + 1.0 L + 1.0 T + 1.0 R + 1.0 E
0 0

Section 3.7.1; Table 4.5-1 and 4.5-2
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SEISMIC REVIEW TABLE

149CHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE CrtclOF

OBEISE ( Criical. OFACCEPTANCE CRITERIA
damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

1/2 SSE SSE Not available M.S. Piping: Load conditions from NB-3110, 3620 Piping:

Piping 1.0 2.0 Design: (Primary) Po + DL + E < 1.5 SM AEC Reg. Position 1

Normal: (Primary and secondary) T+ P + SA + TA + E < 3 SM and Subsection NB-3600
of Section III of ASME

Upset: Same as for normal condition B&PV Code

Emergency: (Primary stress) < 2.25 S

Faulted: P + DL + E < 3.0 SM

(Main steam piping and feedwater piping designed
as Class 2 since fatigue loads not considered).

Follows R.G. 1.48, EQ 8,9,10,11 of ASME Code
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SEISIIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available Not available Not available Not available
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SEISMIC REVIEW TABLE Docket Number

50-309

METHOD OF DESIGN SPECTRA
NAME AND NSSS EARTHQUAKE DATA COMBINATION

TYPE OF THE I

PLANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

S -COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATf HOR. VERT. INNSITY HOR. VERT. AND ITS SPECTRA
1 8 9 9 COMB. ..

Maine Yankee Atomic 0.05 0.033 VI 0.10 .067 No earthquake tine- Each hori-No combin- Housner spectra Empirical procedure
Pawer Company history used. zontal ation used used for piping toP combined flexual provide amplified

Reactor type: PR •with the mode used response spectra.vertical only. For equipment and
ntaimoet type: resulting anchors used equi-

Sub-atmospheric in two valent static load
(Reinforced conretq load cases method or HousnerThe method response spectra.

ISSS Manufacturer: of com-
Combustion Engineer- bination

ing is un- Amendment 22 (4-71)
clear. Q. 4.4

k"chitect Engineer: Q. 4.5

Stone & Webster
Engineering Corp.

Method used de-
scribed in Section
5.1.1.2.2
p. 5-6

Sec. 2.5.4

0-68/9-72 ec. 1.3. Sec. 1.3. Sec. 1.3.tp Amendment 20 (3-71) p. 2-27
p. 1-6 p. 1-6 p. 1-6 . 1-6 Q. 4.5 p.5- 3 p." 5-6 igs. 2.5.6 and
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION - WATER DAM OF Ge PROFILE DAMPING ON

AND TYPE IHICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Flat reinforced - 4ajor Joints in 7,000 fps Dug vells: less aot avail- ranslational 1.8OxlO6-2.06x10 6 psi Not available.'Not avail-

concrete slab tructure bedrock than 25 ft deep. ible. eRocking mode able.
bearing on bed- are med- cerc not in-
rock with a rard ium ohe dynamic
central reactor rystal- spaced, hesdyai

Drilled veils: nodel.vessel pit. ine bed- ranging depth of 100 ft
'ock from I tor nor.

10 ft. thick 5 ft in
(inor tervals r
itructure and less.

,n rock
r comn-
acted
ranular

ill a-
ove the
ock.

ec. 5.1 Sec. 2.4 Sec. 2.4 Sec. 2.4 Sec. 2.3.3 ec. Sec. 2.4
5-1 p. 2-23 p. 2-23 p. 2-23 p. 2-22 .1.1.2.2 p. 2-23

I~~~~~. I - -56
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (Z criti- LOAD COACINATION ACPEPTANCE CRITERIA

cal damping) AlLOWALE' TRESSES

1. Reactor containment. 5.0/7.0 1. (1.0+0.05) D + 1.5 P + 1.0 (T+TL) Containment:
2. (I.0D+0.05) D + 1.25 P + 1.0 (T+TL) + 1.25 E Ultimate strength methods

2. Reinforced concrete structure, other 5.0/7.0 3. (1.0+0.05) D + 1.0 T + 1.0 C ACI 318-63, Sec. 1504, Part IV B

than cpntainment (on rock or soil). 4. (1.0+0.05) D + 1.0 P + 1.0 (T+TL) + 1.0 E' or the Ultimate Strength Design
Handbook ACI Special Publication

3. Reinforced concrete structure (not 2.0/5.0 D - dead load No. 17.

on soil or rock). P - esign pressure load
TL - load by exposed liner

4. Steel framed structure T - temperature gradient load

Bolted or riveted 3.0/5.0 E - OBE
Welded 1.0/2.0 E' - SSE

5. Reactor vessel
Welded assemblies 1.0/1.0
Bolted assemblies 3.0/3.0

Wable 2.5-1 Section 5.1.1.2, p. 5-2 Section 5.1.1.2, p. 5-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING 

METHOD

OBEISSE OF * ACCEPTANCE CRITERIA

(Z criti- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

cal damping)

., Mechanical equipment. 2.0/2.0 Analytical Reactor vessel internal structure ASME BPVC, Section III

1. Design loading + OBE P -- m
P +P 1.5S

.Piping. 1.0/2.0 2. Normal Operating + SSE PB <_ SL11 S D

m-D P2
PB <- 1.5 m-(

3. Normal Operating + SSE + pipe Pm < SL P
rupture Pm --

Where:
s L - Sy + (l/3)(Su-S )
SD " 1.2 S

Piping

1. Design load + OBE Applicable code allowables

2. N.O. + SSE Pm <- SD

P (i SD CoPB -- 7" D o s(•.D
B- SD

3. N.O. + SSE + pipe rupture Pm S p

Amendment 20 (3-71) Amendment 22 P i S cos

1Q 4.9, Table 2.5-1 (4-71) Q. 4.8 B - L p. 34, 4.2-4

*For reactor internals: Table 3.2-1, p. 3-4
Vessels and piping: Table 4.2-3, p. 4.2-4
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OFD

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available, aot available. Not available. Not available.
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SEISMIC REVIEW TABLE
Docket Number

50-245

METHOD OF DSG PCR
NAME AND NSSS EARTHQUAKE DATA COMBINATION DESIGN SPECTRA

TYPE OF ?HE

pLAN~T NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE I1OR. VERT. INTENSITY HOR. AND ITS SPECTRA

Millstone Point 0.07 0.05 VII 0.17 0.113 Taft 690 west earth- Horizontal No modal Equivalent Static
Nuclear Power Station quake record and verti- combilna- Rousner Method -

cal tion for
eanit t (Blume response spec- .needed for intake structure,

:trum is more con- (X+YZ+Y) "time his- turbine bldg., main
servative than Taft Itory. Un- steam lines, Class I

ontainment type: response spectrum) clear in- piping in reactorMarkIn styel) :The formation and turbine bldg.,Mrk I (steel) resulting for re- batteries and batter

SSS Manufacturer: seismic sponse racks.
stress fox spectrum

General Electric Time Histor Metho_____
the two method. Ratrbd.
motions Reactor bldg

rchitect Engineer: were com- ventilation stack,
Ebasco bined radwaste/control

inearly. room, condensate
storage tank

Response Spectrum
Gas turbine bldg.,
recirculation loop
piping, torus, RPV,

Sec. XII Sec. XII Sec. XII Q VII - A.9 and Sec. XII Fig. XII-l.2 isolation condensor,

X11- p. XII- p. XII- p. XII- Q VII - A.10 p. Xii- yis. X11-.3 [ fuel racks

1.7 1.7 1.7 1.7 Amend. 17 1.7 Sec. XII
I II__ _. XII-l.7 [p. XII-l.12

Information obtained from BNL Docket Search and SEPB Report,
"Seismic Review of Millstone Nuclear Power Station, Unit 1"
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION ..... _WATER DAM OF G8 PROFILE DAMPING ON

AND TYPE HICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Reinforced .con- not not 14,000 fps Not available None Lumped mass Not available Not available' Not

crete square mat applicabl applicable with soil available
(42'-6") and six springs (for
feet of thickness reactor bldg.
at elevation of only).

32'-0". The Rocking mode

foundation is .was considered
supported di- for reactor
rectly on the bldg.
bedck. ontFixed base
bedrock. without
Gas turbine rocking for
building founded other major
on piles. structures.
Turbine build mat
foundatioh on
piles.

Sec. XII-p. XII- Sec. XII
1.13 p. XII-I.2.1
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBEISSE (Z criti- LOAD COMBINATION ACPEOTANCE CRITERIA

a damping)ALLOWABLE TRESSES

1. Reinforced concrete structures 5.0 1. D + R + E Normal allowable code stresses are 1. AISC
-used in AISC and ACI increase in de- 2. ACI Code

2. Steel frame structures 2.0 sign stress for earthquake loads is
not permitted.

3. Welded assemblies 1.0
2. D + R + E' Stresses are limited to the minimum

4. Bolded and riveted assemblies 2.0 yield point. In few cases,
stresses may exceed yield pt. then

5. Ventilation stack 5.0 in this case the limit-design method
as discussed in AEC publication TIO

6. Radwaste Bldg., Control room 5.0 -7024 "Nuclear Reactor and Earth-
quakes", Section 5.7, to determine

7. Condensate storage tank 0.5(fluid) that the energy absorption capacity
2.0(tank) exceeds the energy input.

8. Gas Turbine Bldg. 5.0 D - Dead load R - Jet force or pressure due to rupture of
any one pipe

E - Design earthquake load El maximum earthquake load
Sec. XII - 1.12

1. DL + LL + OL + E (.07g)

2. DL + LL + OL + W

3. DL + LL + OL + E'(.17g)
Sec. XII Table VII - A.14-1, Table XII-I
p. XII-l.7 Q.A.14, Amend. 17 TabTe XI -1 p. XIII - 1.3
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SEISMIC REVIEW TABLE

MECHANTCAL & PIPING

DAMPING METHOD DESIGN CRITERIA

OBE/SSE (% critical OF ... C I.

damping) QUALIFICATION LOAD COMBINATION ACCEPTOACE CRITERIA
& ALLOWABLE STRESSES

1. Vital Piping System 0.5 Analytical Reactor Vessel Internals ASME Section III , Class B

Sec. XII 1. D + E Stress criteria of ASME Section III, Class A USAS B31.14967

p. XII-1.7 vessel

2. D + E' The secondary and primary plus secondary

2. Containment heat exchange 2.0 stresses are examined on a rational basis
taking into account elastic and plastic

3. RPV 2.0 strains.

4. Recirculation loop piping 0.5 Emergency Core Cooling Systems

1: D + T + H + E Stresses remain within code allowable.
5. Suppression chamber 2.0 USAB-B 31.1 plus code cases (piping)

2. D + T + H + E' Primary stresses are within the stress
criteria of ASME Section III, Class A. The
secondary and primary plus secondary
stresses and examined on a rational basis
taking into account elastic and plastic
strains. These strains are limited to pre-
clude failure by deformation.

Primary Containment
1. D + P + H +.T + E D =Dead load

2. D + P + R + H + T + E P -Pressure due to LOCA
R =Jet-force or pressure on Sec. X11

3. D + P + R + H + T + E structure due to rupture of any Sec. Ae 1

H = Fpipe onstructureQuestion A.14, Amend 1714 •oceon st:ructure due to ther Table X11-1

mal expansions of pipes
T - Thermal loads on containment due to LOCA
E = Design E.Q. load; E'= maximum E.Q. load
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SEISMIC REVIEW TABLE Docket Number
50-336

T I I

NAME AND NSSS
TYPE OFliE

PLANT

CPIOL ISSUE DATE

EARTHQUAKE DATA METHOD OF
COMBINATION

OBE SSE EARTHQUAKE

TIME HISTORY

DESIGN SPECTRA

TYPE OF GROUND METHOD OF
GENERATION OF

DESIGN SPECTRA FLOOR RESPONSE
SPECTRA

- . S - * -

ROR.
8

VERT.
9

INTENSITY ROR.
S

VERT.
a

I I 4 4~I -4.

Millstone Nuclear
Power Plant
Unit 2

Reactor type: PWR

Containment type:
3 buttresses vith
shalla.dome (pre-
D3taimea concrete)

NSSS Manufacturer:
Combustion Engineer
ing

Architect Engineer:
Bechtel

12-70/9-75

0.09

5.0-1

kp. 5.8-

0,06

Sec.
5..8.3.2.2
p. 5.8-8

VII

Amend. 39
Sec. 2.6

0.17

Sec.
5.8.1.1
p. 5.8-1

0.11

Sec.
5.8.3.2
p. 5.8-8

Synthetic time-
history

Sec. 5.8.1.1
p. 5.8-1
Fig. 5.8-6

Separate sets of
design spectra
were developed for
rock foundation
and backfill.

Housner for rock
foundation. ModifI
Newmark for backfil

Sec. 5.8.1
p. 5.8-1
Fig. 5.8-1,2
Fig. 5.8-3,4

Time history
method.

d

Sec. 5.8.4
p. 5.8-11

iec. 5.8.4
). 5.8-11

Sec.
p. 2.1.1
p. 5.8-7

- . . .5 3
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION VAT.R DAM OF Gs PROFILE DAMPING ON

us OEM TIC1UES Ve PROFILE TABLE MODELLING OF SOIL MODAL
I DE DAMPING

Reactor building Glacial Glacial 5500-7500 fps Little or no Not avail- ckf ill: Not available. 2Z/5% 2%
mat rests on depositsi deposits in bedrock. ground water is able. tick model
unmathered rock. Ablation 0 to 30 present in bed- th soil

till and ft rock. So virtu- prings.
Depth: P feet a dense ally all ground

basal Bedrock: water is restrict- edrock:
till 11 to 54 ed to the soil tick model
which ft below overburden. Water ith fixed
lies ground. level is subjected ace.
above to considerable
the bed- seasonal fluctua-
rock. tions.

ddrock
consist
f
0son

deis
truded

•y
sterly

ranite.
Sec. 2.7.5

. 2.7-3 ec. 2.4 ec. 2.4 Sec. 2.5.2
ec. 5.2.1 *,2.4-4 . 2.4-4. Sec. 2.4.4 p. 2.5-2 2c. 5.8.2 Table 5.8-1 c. 5.8.3.3
*5.2-1 .2.4-5 p. 2.4-5 p. 2.4-9 Fig. 2.4-2c, 2d ; .8-3,4 p. 5.8- 5.8-1
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SEISMIC REVIEW TABLE

STRUCtURS

DESIGN CRITERIA

DAMPING ( criti-
0331883 cal damping) LOAD COMBINATION ACPEPTANCE CRITERIA

& ALLOWABLE'gTRESSES

Welded steel plate assemblies: 1.0/1.0 a. D+F+L Construction case ACI-318-63

Welded steel framed structures: 2.0/2.0 b. D+F+L+T +E operating case ACI-301-66
c. D+F+L+P+Ti Design incident case -

Bolted or riveted steel framed d. D+F+1*T +E Prolonged shutdown case ASME, BPVC (1968)

structures: 2.5/2.5 a AISC, 1963
e. D+F+L+I.15P Test case

Reinforced concrete equipment
supports: 2.0/3.0 D - dead loads

Reinforced concrete frames and L - live loads

buildings: 3.0/5.0 F - prestressing loads

Prestressed concrete structures: 2.0/5.0 P - design pressure

TI, thermal loads due to the loss of coolant incident

To- thermal loads due to operating temperature

Te, thermal loads due to transient wall temperature over a
prolonged shutdown (20 F at exterior face, 70 F at center,
50 F at interior face)

E - operating basis earthquake loads (0.09 g)

For further details refer to Section 5.2.3.2.5.

Sec. 5.2.3.2.4 Sec. 5.1.2
Table 5.8-1, p. 5.8-9 p. 5.2.8 p. 5.1-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSA (% criti- OC 

ACCEPTANCE CRITERIAcal damping) QUALIFICATION LOAD C0ABINTION 6 ALLOWABLE STRESSES

Steel piping: 0.5/0.5 Analytical Reactor coolant system (vessels): Piping---< ANSI B 31.7
and testing. 1. Design loading + OBE Pm S ANSI B 31.1.0

Pb+PL•J-SSm Sec. 1.2.14, p. 1.2-21 and

2. Normal operation + SSE P m Sw rM p 21 Sec. 4.5.2.1, p. 4.5-5

Pb-5 •-•1 ( SI D Pressure vessels--
3. oASME, BPVC, p. 1.2-19 and

3. Normal operation + SSE P m-PS\m P 2] Sec. 4.5.2.2, p. 4.5-5
+ pipe rupture P 'L-"5 [l-i -- J L
SL -S y+(1/3) (Su-S y)T

R.C.S. (Piping)
1. Design loading + OBE Pm <-Sn

Pb+PL <_'. 5Sm

2. Normal operation + SSE P M<S
Pb <-4•D (2s S )

3. Normal operation + SSE Pm<--SL P
+ pipe rupture P '4/wS Cos 2- SDM

b- L (2  SDi

Sec. 5.8.3.3 Sec. 5.8.5 See Table 4.2-2, p. 4.2-3.
p. 5.8-9 p. 5.8-12 For mechanical see Sec. 3.2.1, p. 3.2-1 to 3.2-5.
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DANPING METHOD DESIGN CRITERIA
OBE/SSE O

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Analytical and Not available. Instwmentation designed as per
testing. Reg. guide 1.12.

Sec. 5.8.6 Sec. 5.8.6
p. 5.8-13 p. 5.8-13
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SEISMIC REVIEW TABLE Docket Number
50-263

RAMS AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE UP in COMBINATION

PLANT _S__M LP f O

033 553 EARTHqUAKS , NODAL TYPE OF GROUND METHOD OF

__,___COMP. GENERATION OF
TIME HISTORY USED COMB. DESICN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE NOR. WIRT. INTENSITY 3101. VERT. AND ITS SPECTRAI I MM a 8 COH L -.

Monticello Nuclear Class I 0;004 VIII 0.12 0.08 Horizon- SRSS Response spectra Time-history

Generatin8 Plant, 0.06 Taft Earthquake of tal and from Taft earth- analysis for

Unit 1 July 21, 1952, North vertical quake Class 1 struc-

Class II 0.0033 69 West component component tures. UBC for

Reactor type: SWR 0.05 combined Class 2
linearly.

:ontainmant type:
Mark I (steel)

ISSS Manufacturer:
General Electric

wchitect Engineer:
Bechtel

Sec. 2.1.9

p. 12-2.9c

and
Vol.VI Fig. 2-6-5

p. 2-6.1
•ppend. A pe. 2-.1.9 .1

Sec. 2.1. Sec. 6.0 ec. 6.0 Sec. 2.1 9 Sec. 2.1. [eactor ASec. 2.1.9, p. 12

6-67/9-70 p. 12-28 p. 2.6-1 2.6-1 p. 12-28 Sec. 6.0, p. 2-6.1 92 p. 12- eactor -2.8a and p. 12- Sec. 2.1.9
6-679-70p. 2-28p. 26-12.8 udng 2.9 p. 12-2.9

eismic

Analysis
p-6
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION _WATER DAM OF oC PROFILE DAMPING ON

AND TYP * TBICKFESS V PROFILE TABLE DODELLING OF SOIL MODAL
ITS DEN TM DAMPING

Not vail Stik mdel ot aailale.Not available 10.0% OfReinforced con- 0 Not available. The water table Not avail- Stick model Not available.
rrt.mt beneath the low able, with soil

founded on medium terraces which springs. damping.
sand with some t border the
gravel. Z Mississippi River

us . o, usually lies at a-
062 =,cc ow. bout river eleva-

tion and slopes
So very slightly to-

ward the river
41 during periods of

PJ 4 : U normal stream flow

0 0 0Groundwater at
41 b 0shallow depths

.0 N 04' moves toward the
6Mississippi River

)141 ~or its tributaries
o - a.~ at variable gra-

o "* 0 a dients depending
10 ý4 0 U 14 0
.0 l goon local condi-

0 " tions.
01 O-4 &1 o

S ece. 5.4, p. 2-5.3 Append. A. App. A
and Fig. 2-5-3 at Seismic Sec. 2.1.9 Append. A

Sec. 2.2.1.1 a and Fig.2-5- Analysis Partp 20 a.041 2 p. 1 2 - 2. 8  Table 1p. 12-2.13 - " 0 10 1 p. 2 P' p. 8

Sec. 5.3, p. 1-5.2,
p. 2-5.3

*Because of space Type and Thickness columns
are combined together.
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING

039/885 (% criti- L ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES

Recommended damping: 1. Primary containment AISC - Sixth Edition

Rector-boildilng (massive construction 5.0 
A. 

D + P + H + T + OBE

with many cross walls and equipment and b. D + P + R + H + T + OBE

providing only secondary containment) c. D + P + R + H + T + SSE ASME CODE Sec. III and IXprovdlnSonlysecndar conainmnt)AC 505-54 for R. C. Chimney

2. Reactor building and all other Class 1 structure

Thin-shell and prestressedd concrete 2.0 a. D + R + OBE
b. D + R+SSE

Steel structures 
2.0 c. D + W

d. )+W,

Sec. 2.1.4, NSP-l, p. 12-2.6
Table 12-2-1

Sec. 2-1.4, p. 12-2.4 andRef. p. 12-2.5

Append. A., Table 1. p.8 p..12-2.5
Sec. 2.1.4, p. 12-2.3 and 12-3.6
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SEISMIC REVIEW TABLE

MECHAIWCAL & PIPING

DAPING METHOD DESIGN CRITERIA

051/381 (Z criti- oACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Piping: Analytical ASME Sec. III

3. Reactor vessel supports and

Vital Damping System 0.5 a. D + H + R + OBE USAS B 31.1-1967

b. D + H + R + SSE

4. Reactor vessel internals
a. D + O.B.E.
b. D + S.S.E.
c. D + P

5. Emergency core cooling system (ECCS)
a. D + O.B.E.
b. D + S.S.E.

For piping:
Suction header pipe:

Dead loads + seismic loads + OBE - 820 psid allowable

Dead loads + seismic loads + SSE- 1640 psi stress is
17, 500 psi

Append. A, Table 1, p. 8 Sec. 2.1.9, Sec. 2.1.4, p. 12-2.3-12.2.6 Sec. 2.1.4., p. 12-2.5 and

p. 12-28 p. 12-2.11 p. 12-2.6
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SEISMIC REVIEW TASLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

DESIGN CRITERIA

LOAD COMBINATION
ACCETANCE CRITERIA &

ALLOWABLE STRESSES

Not available. Not available.

2. Plant
standby gen-
erator sys-
tems.

3. D-L Power
supply Sys-
tems.

4. Reactor
protection
system power
supplies.

Sec. 8
8.3-5
8.4-4

.'8.5-6
,. 8.6-2

For diesel-generator set:
Equipment shall conform to

applicable standards of the
NEMA, ASA, DEMA, ASME, NBFW,
NIPA, ASTM, lEE, USASI and
state and local regulations.

Sec. 4.1
,p. 8-4.1

I
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SEISMIC REVIEW TABLE Docket Number
50-220

METHOD OF DESIGN SPECTRA
iWIZ ANlD tusss EARTHQUAKE DATA COMBINATION DSG PCR

TYPE OF I= COMBINATION

PLANT NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

- -CONP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VYRT. INTENSITY ROR. VERT. AND ITS SPECTRA
$ S M S M Colo.

Nine Mile Point
Nuclear Station
Unit No. 1

Reactor type: BWR

Containment type:
Mark I (steel)

NSSS Manufacturer:
General Electric

Architect Engineer:
Stone & Webster
Engineering Corp.

Not used Not used IX 0.11

PHSR
III-1

0.055 Not used Not avail-
able.

SRSS

Amend. 6,
Supp. 2,
Question
1-2.

Hounser Reserve Energy-
Technique, by
John Blume

4-65/8-69

Amend-

ment 6,

Supp. 2,
Ques-
t ion
I-11

PHSR

XI-22.
pp.

PHSR
l1I-1

PHSR
iri-1

I
- i J I I J -
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SEISMIC REVIEW TABLE

FOUNDATION. AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF Gs PROFILE DAMPING ON

AI D TYPE THICKNES• V PROFILE TABLE MODELLING OF SOIL MODALITS DEPTH 9DAMPING

185 ft. 14,000 fps 195 ft. below Not avail- Stick model Not available. 2 to 3% Not avail-
All major struc- 0 ground surface able. ith soil critical able.

tures founded on " 4 springs. damping.
Oswego sandstone. v 

s1 
dm.

Reactor bldg. is o R
founded in rock t
a depth of 60 ft. ' ' ,.

4 0 V

0 -4
00

V4 39

o gI"

C5, 0'"-

r 0 UAmend. 
6,

Supp. 2, FSAR
Amend. 2, Amend. 6, Supp. Oct. 1968,
Vol. 2, 2, FSAR, Oct. App. C "Earth Question IVPHSR FSAR 1968, Question Science" Amend. 6, Qusto IV

111-3 6/1/67 IV 12, p IV-24 Supp.2.2Ques2
- - . ___ _ Ition 1-2
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SEISMIC REVIEW TABLE

STRUCIURES

DESIGN CRITERIA

DANPIUGcrti
O/MAS cAD COMBINATION ACPEPTANCE CRITERIA

critical damping for integral reinforced- Reactor bldg. 1. ACI-318-63

concrete structures...................... 5.0 Waste disposal bldg. 2. For proportioning of
screen and pump house concrete members:
drywell radial steel framing: Part IV-A "working stress

critical damping for ventilation stack... 7.5 design" of
DL + LL + OL + Design Earthquake

Code 318-63.

Detils: First supplement to PHSR in Reactor vessel concrete pedestal 3. Reinforced-concrete
abswer to question 1lI-1(d) ventilation stack:

DL + Equipment Load + Temp. (operating)

DL + Equipment Load + Jet Load + Temp. + Design Earthquake ACT 505-54

4. AISC specifications for
See Table 1-4 for 10 load combinations for the the design, fabrication
dryvell and erection of structural

steel for building.

5. New York State Building
Code

6. UBC

Amendment 6, Supp. 2, Question 1-5 Supplement 2, question 1-4, question 1-9 Amend. 6, Supp. 2,

Question 1-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAIING MLnhOD

QAI/UCE 0ON ACCEPTANCE CRITERIA
QUALIPTCATION LOAD COM4BIE•TIO4 & ALLOWABLE STRESSES

bot available. Not available. Core spray piping and sparger ring located in the 1. "Method of Differences"
reactor2. Reactor internals:

Equations given in ASHE Section III. AS2E Code Class A

D - ASME Sect. VIII plus Code Case

1270N-5, 1271N, 127214-5

1. Amend. 6, Supp. 2,
Question 1-10

Amend. 5-Supp 1 (5/20/68) 2. Amend. 5, Supp. 1 FSAR

Question 11-12. Question 1-5
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION'I LOAD COMBINATION ACCEPTANCE CRITERIA &

ALLOWABLE STRESSES

Not available. Not available. Not available. Not available.

I ________________________________________________
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SEISMIC REVIEW TABLE Docket Number

50-338

METHOD OF DESIGN SPECTRANAME AND NSSS EARTHQUAKE DATA COMBINATION
TYPE OF THE

P L A N T N O . O F , T O F ,

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND. ITS SPECTRAg g g _COM__.

North Anna Power 0.06g for 0.04g for VII •.12g fo0.08g ~-W and N-S compo- SRSS Developed from Time history
Station struc- struc- truc- for nents of Helena, components: Helena 1935 and method.
Unit I tures on tures on :ures on struc- Montana 1935 earth- Horizontal San Francisco 1957

rock rock -ock ures on quake, and the S-E plus vet- by enveloping the
ock component of the tical adde response spectra

Reactor type: PWR 0.0 9 g for 0.06g for .18g .12g San Francisco 1957 simultan- shown in Fig.
struc- struc- For or earthquake. eously 2.5-9 tbru Fig.

Containment type: tures on tures on truc- truc- 2.5-12.
Sub-atmOspheric soil soil ures on ures on
(reinforced con- oil ioil
crete)

NSSS Manufacturer:
Westinghouse

Architect Engineer:
Stone and Webster

2-71/11-77 . 1.2-2 P. 1.2-2 p. 1.2-2 p.1.2-2
1.2-3 p. 1.2-3 1.2-3 1.2-3 p. 2.5-9 p. 3.7-10 Sec. 3.7
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE TNTFRACTTON

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF Go PROFILE DAMPING ON

AND TYpZ THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH a DAMPING

Flat reinforced apro- Not avail Not available. Not available. North Anna Stick model Fresh and slightly Not available. Not avail-
concrete mat Ite able. Reservoir with soil weathered rock able.
10 ft. thick. oil springs. G=1.OxlO6 psi

eathered
Founded on ock Soils
concrete @ 10 ft. depth 14,000 psi
backfill. @ 20 ft. depth 19,800 psi

p. 1.2-2 p. 2.5- Sec. 2.4. Sec. 3.7
p. 2.5-17 2 1.1 p. 2.5-9 p. 2.5-24
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING ACPEPTANCE CRITERIA
ODE/SSE LOAD COMBINATION

Containment Structural Loading Criteria: & ALLOWABLE STRESSES

Stress Level Type & Condition Percentage (1.0 + 0.05) D + 1.0 P + 1.0 (T + TL) + 1.5 E AISC Manual
of Struct, Syst. Critical_ ___DE)CI316

of tr Component. Criticnl (1.0 + 0.05) D + 1.0 P + 1.0 (T + TL) + 1.0 (DBE) ACI 31-66

or Component Damping__ ACI 318-63

1. Low Stress, well a. Steel, reinforced 0.5 to 1. (1.0 + 0.05) D + 1.25 P + (T' +TL') + 1.25 E

elow proportional concrete; no crack-
imit. Stresses be- ing and no slipping
ow 0.25 yield point, at joints.

. Working stress a. Welded steel,well 2.0
imited to 0.5 reinforced concrete
ield point stress (with only slight

cracking)
b. Bolted steel 5.0

At or just below a. Welded steel 5.0
ield point b. Reinforced con- 5.0

crete
c. Bolted steel 7.0

able 31.7.2-1 p. 3.8-87, Table 3.8.2.2-1 p. 3.7-49
3.8-17
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SEISMIC gEVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE OF ACCEPTANCE CRITERIA

(2 criti- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES
cal damping)

Piping 0.5/1.0 Analysis and ASME Class I Piping: based on Subarticle NB-3650 ANSI B31.7-1969
Testing Class A Components ASME BPVC Sec. III

1) Normal a)Pm < S m, b) P <1.5 Sm,

c) Po(or PL) + PB < 1.5 Sm

d) P r(or PL) + PB + Q"1 .3.0 S

2) Upset a) Pm < sm. b) PL S 1.5 S m(SIC)

c) P m(or PL) + PB + P8 < 1.5 sm

d) Pm(or PL) + PB+ + < 3.0 Sm

3) Faulted i) Pm < 1.2 S or S whichever is larger,

AND Pm(or PL) + PB < 1.5 (1.2) Sm or 1.5 y whichever is

larger
ii) Table 5.2-15

p. 3.7-46,47 . 3.1-101
p. 3.7-23 p. 3.7-22 p. 3.7-30, p. 5.2-46, T 5.2-15 3.7-49
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD I DESIGN CRITERIA
OBE/SSE OF'

QUALIFICATION" LOAD COMBINATION ACCEPTANCE CRITERIA &
,I ALLOWABLE STRESSES

NOT AVAILABLE I Analysis and NOT AVAILABLE EEE Standard 344-1971

testing

( ,. 3.10-1

3.10-1
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SEISMIC REVIEW TABLE Docket Number
50-269, 270, 287

METHOD OF DSG PCR
NAME AND NSSS EARTHQUAKE DATA COMBINATION DESIGN SPECTRA

TYPE OF 'THE
PLANT NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY NOR. VERT. AND ITS SPECTRA
8 9 S g _CQ.

Oconee Nuclear 0.05 0.03 VI 0.10 0.07 Time history record 3 com- Absolute R-S smooth curve Time-history method.

Station for rock for rock of the N-S, May 1940 ponents: sum with max. accelera-

Unit Nos. 1,2,3 foundatioi foun- El Centro Earthquake Each hori- tion of .15g @ 2%

dation. was used (vertical zontal damping. 1lousner.

Reactor type: PWR 0.15 and N-S horizontal combined
for over- components) at 0.01 with the

Containment type: burden sec intervals for the vertical

6 buttresses with foun- first 30 sec of dura- simultane-

shallow dome (pre- dation. tion. ously.

stressed concrete)

NSSS Manufacturer:
Babcock & Wilcox

Architect Engineer:
Utility & Bechtel

Plate 11-4
App. 2B

Sec. IC.3.4.2.1
Sec. 5A. P.5-19 p. iC-4d

Unit #2: 11-67/I0-73 ec. 2.6 Sec. 2.6 Sec. 1C.3.4.2.1 2.2 Sec. 1C.3.4.2.2(b)

Unit #3: 11-67/7-74 p. 2-9 p. 2-9 p. lC-4d . 5A-3 p. iC-4e-4f

35-1



SEISMIC REVIFW TABIE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARINC INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G8 PROFILE DAMPING ON

AND TYPE TICKNMSS V* PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH aDAMPING

Reinforced con- Sound got available in Not available in "Design of Stick rmodel Not available in FSAR. 2% OBE
crete foundation 0 0 Rock is .SAR FSAR. Keowee and with soil 5% SSE
slab. found at Jocassee springs.
Depth feet c depths of Dam" Refer
thick. 5-40 feet to PSAR p.
Founded on 4 W 2.4.3 and
bedrock. Question

'4 8.6-PSAR
C: Supp. 1,

Question
® €: 12. 1-PSAR

> Supp. 4,
0 rQuestion

C12.2-PSAR

Supp. 4,
4) 60 Item 11-

41 14 PSAR Supp. 5
E ~Item 1-PSAR

X0 ®Supp. 6.

J.4 •Refer to PSAR
Refer to 2.4.4 Refer to

Sec. 5.1.2.1 k C Sec. 2.5 and Sec. 2.4.5 Sec. 2.4.4 Sec. 5.1.3.2 Sec. 2.5, andA Sec. 2.6 p. 5-12
p. 5-2 1 00 sec. 2.6 p. 2-8 p. 2-8 p. 5-18 p. 28, 2-9 Fig. 5-10

p. 2-8 in PSARr- W _ _ p. 2-8_
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBEISSZ C% criti- ACCEPTANCE CRITERIA

cal damping) LOAD COMBINATION & ALLOWABLE STRESSES

Welded carbon and stainless steel Y=I/0C(.OD+I.OP+I.OT+E') ACI 318-63

assemblies: 1.0 yY=I/1(I.05D+l.25P+I.OT+I.25E or W)
_ACI 301

Steel-framed structures: 2.0 Yl1/0(I.05D+I.5P+I.OT) ASME, PVBC, Sec. III, VIII, IX
Y.4/0(l.OD+l.OWt+l.OPi) for tornado forcesReinforced concrete equipment

supports: 2.0 Y..required yield strength of structure
D-dead loads

Reinforced concrete frames and P-design accident pressure
buildings: 5.0 T-thermnal load

E-seismic load based on design earthquake
Prestressed concrete structures E'aseismic load based on maximum hypothetical earthquake

(i) under design earthquake forces 2.0 W-wind load
(ii) under maximum hypothetical Pr 1 stress due to differential pressure

earthquake 5.0 *=capaclty reduction factor

Sec. 5A.2.2 For further details refer to Sec. 5.1.2.1

p, 5A-3 Sec. 5A.2.2, p. 5A-2 p. 5-4
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMING
OBE/S SE ACCPTACECRITERIA

LOAD COMBINATION ACCEPTANCE STRESSES

I o & piLO AiEng RE SE

Vital piping:

Sec. 5A.2.2
p. 5A-3

0.5 Analytical (A) piping:
I. Desizn loads + design earthquake loads

P < l.OS
m - m

P+pb<1.5Sm

It. Design loads + maximum hypothetical earthquake loads
P 1 1.2S

m -- m
pL+P lb<.2(1.5S )

III. Design loads + pipe rupture loads
P < 1.2S

m - m
P +Pb ýl.2(1.5S )

IV. Design loads + maximum hypothetical earthquake loads
+ pipe rupture loads

P <2/3S
m - U

P L+Pb < 2/3S
L - u

For piping:Nuclear power piping code

USAS B31.7, Sec. 1C.3,
p. 1C-3

Mechanical components:
-ASME, Sec. III for nuclear
vessels.
-Sm values Table N-421 of
ASME code.

Sec. 4.1.2.5.1
Sec. 4.1.2.5.2
p. 4-3Sec. lC.3.4.1

p. IC-4ai

P =Primarv local membrane stress intensity

Pb=Primary bending stress intensity
P =Primary general membrane stress intensity
Sm= Allowable nembrane stress intensity
S M=Ultilnate stress

p. 4-4

a
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Analytical and Not available. No detailed information
tests, available.

Refer to Table 8.8 for some
seismic considerations.

Table 8.8 p. 8-36

e. 8-36
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SEISMIC REVIEW TABLE *
50-219

NAME AND NSSS EARTHQUAKE DATA METHOD OFDEIN
TYPE OF THE

PLANT NO, OF
SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

CoMP. GENERATION OF((TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY NOR. VERT. AN1O ITS SPECTRA

CED g 
SE

Oyster Creek
Nuclear Power
Station Unit 1

Reactor type: BWR

Containment type:
Mark I (steel)

NSSS Manufacturer:
General Electric

Architect Engineer:
Burns & Roe, Inc.

12-64/4-69

0.11 0.'073 VII 0.22 0.147 Not used

Q 14
0

,-15

to

a.3 444 o
U k0

0) 1
1.4 0 U

Amnd 114
IV-3-1

SRSS Housner spectra usedfor analysis of
reactor building,
ventilation stack,
control room, rad-.
waste bldg.

Equivalent stdtic
method for intake
structure,suction
header,spent fuel
pool

Question IV. 2
Amend. 11, Sec.
V-3-1.2, FDSAR,
Sec. 3.5.1

NsO floor responsespectra:
Seismic Design

0curves for FWCI
piping and equip-
ment.

p. 5-11, 12

Amend. 38See. V.3
p. V-3-1

Sec. V.3 Sec. V.1
p. V-3-5. p. V-3

-5

Sec. V.3
p. V-3-5

Amend.ll
Quest.
iv-2-l

*Information from BNL Docket
Oyster Creek Nuclear Power

search and SEPB Report "Seismic Review of
Plant for SEP"i Phase I Report.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION WATER DAM OF G PROFILE DAMPING ON

AND TYPE THICKNESS V9 PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Mat f 9undation F Not available Wells are 60 to 7( Not avail- Rocking mode Not available Not available Not
Fine to ft. or more in able analyzed available

Grade: + 23 ft medium 17 ft. depth. separately in

MSL texture seismic analysis
sand of of reactor and

Foundation: -11 ft med. den ity control room/
MSL alternat g 17turbine

M lalterso: 17 ft building.

claysil and fine Using a tor-

sand 
sional spring

san to repxresent

dense sa d, the founda-
med. to 65 ft. tion flexi-
oarse bility'.

•7re

ayers of
•lay,silt 8 ft.
nd fine

.and

iense fin
;o coarse
;and below

Sec. 11.4,
Se. Sec. P. -sec. 11.5.2 [Iý5.2 __1.5.2
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SEISMIC REVIEW TABLE

,STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% criti- LOAD COMBINATION A---CEPTANCE'CRIERdamcpiti- & AtLOWKbLE gTRESSES

cal ampig)__Concrete
Reinforced concrete Cnrt
structures (reactor building) 10.0 Reactor building., Control Room., Battery Room., Intake Structure.* Reinforcing Steel Max. Allowabl

, DLc 4- LL + OL 4- E (bdllg) Max. Tension Compression

steel frame structures 2.0 2. DL + LL + OL + W 1. 0.5 F. 0.45 f c
3. DL + LL + OL + E'(0.22g) 2. 0.667 F 0.60 f'c.3. 0.90 Fy 0.90 f'c

welded asebis1.0

bolted and riveted assemblies 2.0 Reactor Concrete Pedestel** 0.133 f'c1. DL + equipment + jet load + temperature + OBE .1. 0.25 F y bendin0 3

reinforced concrete stack 5.0 2. DL + equipment + jet load + temperature + SSE 2. 0.25 Fy 0.267 fe n

(bending)

Drywell Concrete Shield***
1. DL + LL + over pressure + max. temp. + OBE 1. 0.50 Fy 0.45
2. DL + LL + over pressure + max. temp. + SSE 2, Q,50 F Q.045 f-
3. DL + LL + max. temp. + OBE + jet force 3 7 c"3. 0.667 F y0.60 fVc

Sec. V.3, p.
Table V-3-1

*Table V-323, Table I-A-4, Amend. 22
**Table 1-A-2, Amend. 22***Table 1-A-1, Amend. 22
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA

OBE/SSE (Z criti- OF AC.CCTI

cal damping) QUALIFICATION LOAD COMBINATION & ALWI#AHLE STRESSES

1. Bolted and riveted 2.0 Not available Class I piping* Allowable stress See-load combinations and
assemblies Thermal SA Supplement 6, Amend. 68,

2. Welded assemblies 1.0 MOL + SL S Appendix 6.
.M0L + 2(SL) Safe shutdown can be

3. Vital piping 0.5 MOL Max. operating loads achieved
SL Seismic loads due to OBE
SA f(1.25 Sc + 0.25 S H)

f stress range reduction factor
Sc'SH - a-lowable stress, ASA B31.1

Reactor vessel supports*

Seismic Normal AISC allowables
Seismic + jet 150% of normal AISC

allowables
2Cseismic) -150% of normal AISC

allowables

Primary containment **
DL + operating + LOCA + E ASME Sec. VIII

DL + operating + LOCA + E' Code case i272N-5

Table V-3-1 * Ques. IV. 1, Amend. 11Sec. V.-3 p. V-3-2** Table V-3-2, Sec. 3.8.1
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

(Z Critical QUALIFICATION LOAn COMBINATION ACCEPTANCE CRITERIA A
damping) ALLOWABLE aTRESSES

Not available Not available Quoted from answer to Question IV.l, Amend 11

"The control room panels and auxiliary racks are usually
shipped assembled and therefore these units must be designed
for normal shipping shock which is in the order of several g's
acceleration. Certain components are removed and padded to re-
duce vibration effect and excessive acceleration. In all cases,
however; the design analysis is made of the panels and instru-
ments. All relays in safety circuits are energized; and since
they are capable of closing against 1.0g, they can certainly
maintain contact during an acceleration of 0.22g."

Question IV.l, Amend. 11
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SEISMIC REVIEW TABLE
Docket Number50-255

NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF 'THE

PLANT
NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE NOR. VERT. INTENSITY fOR. VERT. AND ITS SPECTRA
9 MM 9 9 ICO _.

Palisades Nuclear 0.10 0.067 VII 0.20 0.13 Containment design Maximum SRSS - Housner design ne
Generating Plant Housner spectra. For horizontal response spectrum F o C° ,.

floor response spec- component spectra -. M
Unit 1 0 - 4- )Ctra generation and with ver- method W 9 1- jfor equipment and tical com- forC z W 2 z r.
Reactor type: PWR piping the 1952 TAFT ponent structural X0 Uo .0ca

earthquake was used, simul- modes and -4 (5
03 4 Wi.Containment type: hose R-S envelops taneously. piping. a r S

buttresses with the Housner spectra. .N n >shallow dome o1 .C: (U 0
(prestressed con- 

t-• r u-
_e~ r ss d 4 j " 0)

crete) 0 1-

NSSS Manufacturer: 0.0
Combustion 0 U &j > U
Engineering 

V 0 A Cx

Architect Engineer: 0) "4 -0 = ra,.. 4- GJd 0 4) z
Bechtel . C .cn 0

j.JC 0 M. 0 5-.

M 0 0 C4

0J E
W 0 Cu ,-- .-i 0

Sec. A.2 Sec. A.2 Question 5.13 r " Wo Ct oW.3-67/3-71 p. 2-16 ;ec. A.2 V. C• W e O cA-7 p. 2-16 A-7 p. A-7 p. 5.13-1 &j .W E -> ".

*Information obtained from BNL Docket search and SEPB Report, "Seismic Review of Palisades NPP Unit No. 1".
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF C9 PROFILE DAMPING ON

AND TYPE VHICESS V8 PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING

e 5400 rps 10 ft. from ground Not avail- . Not available Not available Not availableReinforced con- I,. % w .0 tt.

creto sb ft. for lake surface able
8 1/2 to 13 ft. deposits

thick 6700 fps ti

u for glacial tll

2. tif 10,000 fps "
" . 0 for bedrock ,.• .'

0J O o 0

o e0 XC M '-4 U

t0• >•J '0,u•Oe

U -0 0e.
ooo 0. .u-,

. .34 0 0 • C...o0
S 4J U C Q'4

0 0 ~0.C
4-I .0 0 M

-a > C~ P0 w

r_ . En 0.4.4 C

0~U 0>
'0, Sec 2..,0 ~~

Sec.w w.. p.2-4
0_t U p. V.1-2

_ _ _ _ _ _ _ ~ 0 O~ f -'( _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __N

Sec. 2.3.1
p. 2-10 to p. 2-11

** Type and thickness of bearing information are presented together.
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA
DAMPING
OBE/SSE (Z criti-

cal damciti- LOAD COMBINATION ACVEPTANCE CRITERIAcal.d.mping) 
S'ALLOWABLE'_TRESSES1. Welded steel framed structures 2.0/2.0 Final design (SSE) for Class I structures except the containment h 1l

1. Y 1/4 (1.25D + 1.0R + 1.25E)

2. Bolted steel framed structures 2.0/2.0 2. Y . 1/0 (1.25D + 1.25H + 1.25E) ACI 318-63 Code
3. Y 1/4 (1.25D + 1.25H + 1,25E) Utlimate strength design

3. Reinforced concrete: struc- (0.9 D is used wheredead load subtracts from critical stress

tures on soil including struc- in the above two equations)
tural damping 5.0/7.5 4. Y - 1/€ ( 1.0D + 1.0 R + l.OE') Sec. A.2, p. A-3, AppendixA

5. Y - 1/0 (1.OD + 1.OH + l.OE')
4. Prestressed concrete: con- ifinal. des.gn ,•RSK) ot tHe containment structure k./ 0 < .9)

tainment structure on soil a) Y - /4 (I1.05D + l.5P + 1.0 T + 1.OF)
including structural b) Y - 1/4 (1.05D + 1.25P + I.0TA + 1.25H + 1.25E + .OF)
damping 4.0/7.5 c) Y 1/4 (1.05D + 1.25H + 1.ORA+ 1.OF + 1.25E + l.OTo)

d) Y - 1/4 (1.05D + 1.OF + 1.25H + 1.25W + 1.0 T ) 0

e) Y- 1/4 (l.OD + 1.0P + l.OTA + 1.OH + 1.0E +0 1.0T ) SecI O.1.6

f) Y - 1/€ (1.OD + 1.0H + 1.OR + I.OE" + l.OF + 1.0 TB) p. -5, Appendix B

Y = Required yield strength of the structures Containment Working

D - Dead load of structure and equipment + any other permanent 1 ads Stress:

contributing stress, such as soil or hydrostatic loads a. D + L + F + Td
R - Force or pressure on structure due to rupture of any one pip b. D + L + F + T + E
H - Force on structure due to thermal expansion of pipes under A

operating conditions. (or W)
E - Design seismic load for Class I structures
E' = Maximum seismicload for Class I structures c. P' = 1.15P
W = Wind load for Class I structures, tornado load for containm t FSAR App. B.1

Sec. A.2, p. A-8, Appendix A 4 - Capacity reduction factor (Defined in B.1.7)
" P = Desian accident pressure loads

T
0
TA

- Thermal loads due to temperature gradient through wall during operating conditions
- Thermal loads due to temperature gradient through the wall and expansion 37-3



SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OB criti OF

S(% criti- QUALOFIATION 
ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Critical reactor vessel internal structural PL Pm, Sm' S are defined in

1). Design loading + design earthquake forces P S the ASME Boiler and Pressure
assemblies 1.0/1.0 method PB + L 1.5 S nVessel Codes, Section III,

assemblies__1.0/__.0_method__ PB_+_ PL_ _1.5 SArticle 4.

2) Concrete equipment DC control 2. Normal operating loadings + hypothetical

supports on a- centers earthquake forces P m D SD
nother structures 2.0/2.0 25OV-test PB 9 1.5 [1-( 4)2] 5D ASA B31.1

3) Steel piping 0.5/0.5 3. Normal operating loadings + hypothetical Pm g SL "USA Standard Code for pressure
earthquake forces + pipe rupture loadmpgs piping power piping."

P-B 1.5 [1-( )'] SL Piping: FSAR App. A

Su Minimum tensil strength of material at temperature Q.5.12, Q.5.7
SL - S + (1/3) (S -S ) Sec. 3.2
SD = Dhsign stress = 1.A Sm p. 3.6

Class 1 systems and equipment design (including piping)
1. MOL + PTT + SL 1. Applicable code allowable stress
2. MOL + MTT + SL 2. Minimum yield stress at temperature
3. MOL + MTT + 2SL 3. Minimum yield stress at temperature may be exceed but limited to

no more than + 10%
Sec. A.2 Question 5.8 MOL - Maximum normal operating load including design pressure, d sign temperature + piping
Appendix A p. 5.8-3 and support reactions

PTT = Normal planned thermal transients associated with expected plant normal operating
trRnnlents such as start-up- shutdown and load swings I

MTT = Maximum thermal transients in the sys ems functirninE du, lat enefrency conditiqns
such as full power reactor trip tutr-ne generator r p, 0 oauxi ary power and
the DBA 37-4

SL = Design seismic load resulting from a seismic ground surface acceleration of 0.lg
2SL = Hypothetical seismic load resulting from a seismic ground surface acceleration of 0.2g



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE CTRESSES

Not available Not available Not available Not available
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SEISMIC REVIEW TABLE
Docket Number
50-277, 278

METHOD OF DESIGN SPECTRANAME AND NSSS EARTHQUAKE DATA COMBINATION
TYPE OF THE

PLANT NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

PoMP.. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CPIOL ISSUE DATE HOR. VERT. INTENSITY NOR. VERT. AND ITS SPECTRA9 1 M 8. S COMB.8
Peach Bottom Atomic 0.05 0.033 VII 0.12 0.08 Synthetic time- 2 corn- Absolute Time-history
Power Station, history. ponents sum method using an

H+V (Response Housner earthquake time-Unit 2 and 3 
simultan- spectrum history whose raw

Reactor type: BWR eous analysis) OBE: Fig. C.3.1 spectrum responseCoetainmet type: BSSE: 
Fig. c.3.2 curve is greater

than or equal toContainment type: 
the site designMark I (steel) 

Max. acceleration response spectrum
NSSS Manufacturer: 0.15g @ 2Z curve.

General Electric damping

rchitect Engineer:
Bechtel

Unit 2:1-68/8-73 Sec. 2.5. p .C.4 -1 p. C.3-2,Se.25. ClSec. C.3.3
Unit 3:1-68/7-74 3.1.1,

p.C.2-2 3ec. C.2.2 Sec. C.3.3 p. C.3-3- pp.2.5-12 I.C.2-2 p.C.2-2 _ec. C.3.3 p. C.3-3 __
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION I WATER DAM OF G PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

,lass I structuresi Residual 0 to 40 Not available Varies from 12 to Site is 9 Fig. C.3.3 Not available Not available Not avail-

Spread or mat soils. ft. be- 15 ft. near and miles above indicates able

oundation on fresl low sur- upstream. Conowingo fixed

ock face. Dam; 6 miles base stick

'eters Creek Schis .Weathere 25 to below Holt- model.
epth: Not avail- Peters 65 ft. wood Dam
ible Creek in thick Reaches 100 ft.

Schist. ness. one mile down-
uxiliary building stream.
teel H bearing
ile foundation. Fresh 15 to 80

Peters ft. be-
Creek low sur-
Schist. face.

. 2.7-3, p. 2.7.4 p. 2.5- p.2.5- p. 2.5-10 p. 2.5-10 p. C.3.3

14 14
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING

033/SS3 (% criti- LOAD COMBINATION ACEPTANCE CRITERIA
cal damping) & ALLOWABLE' gTRESSES

ilnforced concrete strutures 2.0/5.0 1. D + E AISC for structural steel
ACI 318-63 for reinforced

pteel framed structures 2.0/5.0 2. D + E' concrete

eld steel assemblies 1.0/2.0 D + W aximum allowable stresses
4. D + W" Steel - .9 yield strength

Blted and riveted assemblies 2.0/5.0 4. D + E + TS 
te - .9 yiestre

5. D+ E+ TConcrete - .85 compressive
.E- T 

strength
Reinforcement- .9 yield

7. D + F strength
where D - Dead load E" = DBE

W a Wind load T - Thermal
W' Tornado load F = Flood See Codes on p. C.2-8.
E - OBE

p. C.2-6
C.2-2 p. C.2-7 . C.2-6

For further reference, refer Appendix.C C
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SEISMJC REVIEW TABLE

MECIHAIC&L & PIING

DESIGN CRITERIA
DAMPING METHOD D

OB/SS 
ACCEPTAC CRITERIAcal damping) QUALIFICATION LOAD COMBINATION 6 ALLOPANLE STRESSES

Welded steel assemblies 1.0/2.0 Analysis and Normal and upset: Reactor Vessel

Bolted and riveted assemblies 2.0/5.0 2. D. W. + pressure ASME BPVC III

2e.t D. W. + pressure + OBE Piping
3. D. W. + pressure + thermalUSS 1.0

Seismic Class I Piping System 0.5/0.5 3. D. W. + pressureUSAS B 31.1.0
4. D. W. + pressure + OBE + thermal

Emergency:

1. D. W. + DBE

Faulted:

1. D. W. + DBE + Jet reaction forces

Table C.5.6

p. C.2-2 For further details refer to TAble C.5.6, Table C.5.7 Table C.5.7
pC22p. C.5-1 alC.7
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAtPING METHOD DESIGN CRITERIA
OBE/SSE OF . ... C

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWADLE STRESSES

Not available Test and Not available Not available
empirical
experience.

p. C.5-1
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SEISMIC REVIEW TABLE Docket: Number

50-293

METHOD OF DESIGN SPECTRANAME AND NSSS EARTHQUAKE DATA COMBINATION

TYIPE OF us
PLANT " OFNO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

_ COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA
9 £ S _ __ ColoD.

Pilgrim Nuclear 0.08 0.053 VII 0.15 0.10 Taft Earthquake, iorizontal For Time-history

Power Station Unit July 21, 1952 nor- .omponent piping method using Taft

No. 1 malized to 0.08g and nd verti- system: Housner record. Then each
0.15g ground acceler- al com- curve was compared

Reactor type: BWR ate was used for com- onent wero SRSS to the ground re-
puter analysis and acting For sponse spectrum and

Containment type: results compared a- gimultane- struct: corrected to fall

Reinforced Concret4 gainst those from )usly. below the ground

smothed response not a- spectrum curve.
NSSS Manufacturer: spectra method. vailable.

General Electric

Architect Engineer:
Bechtel

App. C, App. C,
Sec. Sec. C.2.2 Sec. Sec. pp. C, Sec. Fig. 2.5-5 Sec. 12.2.3.5.2,
2.5.3.2 p. C.0-1 2.5.3.2 2.5.3.2 sec. Sec. 12.2.3.5.2 Comment C.3.3 Fig. 2.5-6 p. 12.2-6

8-68/6-72 p. 2.5-6 p. 2.5-6 p. 2.5-6 C.2.2 p. 12.2-5 12.2.4 p. C.0-7 Comment: 12.2.2
__P.C.O-_ p. 2- 2 6

_n. 2-22
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G. PROFILE DAMPING ON

AD TYPE THICKNES V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH e DAMPING

Heavily rein- 0 = Not available. Ground water table Not avail- Stick model Not available. Not available, Not avail-
forced concrete 0 . generally follows able. with soil able.

nat 8 ft. depth the site topo- springs.
a 4 , hography. i.e.,

1 U P% W CL moderately steep
0. O 4J 0round water gra-

. >ients are present
S• 0 • ith flow toward
41>. 1 - :ape Cod Bay.

000,.0 0 ater level is a-
0) 0 M 0 bout 2 1/2 to 5 ft.

0 U.1 o from surface
0 (gathered from

.* boring logs).

-4

J4 0

1000 0

_1 0W
be4010$4 V~'

"I cc 00 41 0

0O'401A '4
410 0® 4 4A O X Sec.

Sec. 12.2.2.1, $A Sec. 2.4.1.3.2,
p. 12.2-2 r 4 8 12.2.3.5.2

q 0 o p. 2.4-1
p. 12.2-5

Sec. 2.5.2.4.2
and Sec. 2.5.2.4.3
p. 2.5-4
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING (% criti- 
ACPEPTANCE CRITERIA

OBEISSE cal damping) LOAD COMBINATION ALLOWABLE' CTRESSES

Reinforced concrete building 5.0/7.5 1. Dead load + OBE. 1. Stresses according
AISC. and ACI Codes.

Internal concrete structures 2. Maximum allowable stressand equipment supports 2.0/3.0 2. Dead load + wind loading. imumealdowabove nor-

Steel frame structures 2.0/5.0 mal code-allowable stress.

Bolted steel assemblies 2.0/5.0 3. Dead load + Jei forces and pressure and temperature
transient with rupture of single pipe + OBE. 3. Normal code-allowable

Welded assemblies 1.0/2.0 stress.

4. Dead load + R + SSE 4. Steel - 15% of AISC Code
allowable stress concrete
-0.75 f'c where "working
stress design" method is
used. Reinforcement =
0.9 f when "ultimate

Ri Jet forces and pressure and temperature transient with strenith design" method is
rupture of single pipe. used. Load factor of 9.0

is used with appropiate
reduction factor as in
ACI-318-63.

Details: See C.2.3, App. C, p. C.0-2 Details: See C.2.3, App. C,
Table 12.2.3, p. 12.2-6 p. C.0-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING 

METHOD

OBE/SSE OF ACCEPTANCE CRITERIA
QUALIFICATION LOAD COMBINATION ALLOWABLE STRESSES

Class I Piping System 0.5/1.0 Both analyti- Load combinations are presented as tables. Per ASME Code. ASME BPVC Section III

cal and empir-
ical (testing) eDrywell membrane stresses:

D + R + E stress intensities are defined per code

D + R + flood paragraph N-413 and their limits as per
code N-413.

App. C, C.3.1, Table C-9
Table 12.2.3, p. 12.2-6 p. C.0-5 Table C-20 Sec.. C.3.4, App. C, p. C.0-7

Table 12.2.3-2
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF ACCEPTANCE CRITERIA 6

QUALIFICATION LOAD COMBINATION ALLOWABLE STRESSES

Not available Not available Not available Not available
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SEISMIC REVIEW TABLE ck2e6t 3u1ber

50-266, 301

METHOD OF DSG PCR

AND NSSS EARTHQUAKE DATA COMBINTION DESIGN SPECTRA
TYPE OF M

PLANT NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUR.DAT! Holt VERT. INTENSITY ROR, VERT. AND ITS SPECTRA

Point Beach Nuclear 0.06 0.04 NOT 0.18 0.08 NOT AVAILABLE Horizontal SRSS Housner Spectra Olympia, Washing-
Plant AVAILABLE & ton

Unit No. 1 & 2 ¢ertic al1 N80E on April 13,Pomponents 
1949 EarthquakeUnito. 2 omnbined normalized to .06gCiultan- 
was used for this

Containment type: eously analysis.

6 buttresses with
shallow dome
(prestressed con-
crete)

NSSS Manufacturer:
.Westinghouse

Architect .Engineer:
Bechtel

Q. 5.2
Unit 1: 7-67/10-70 ec. 5.1 Sec. 5.1 ppend. A ec. 5.1.2. p. 5.2-2 Append. A.
Unit 2: 7-68/11-71 e. 5.1-41 p. 5.1-41 . A-3 p. 5.1-52 Fig. A-I & A-2 p. A-18
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

For containment Iverburded NOT AVAILABLE 'The potable water NOT Structure: NOT AVAILABLE OBE/SSE: NOT
building: oils: 70 ft. for use at the AVAILABLE Stick Model 5.0/5.0 AVAILABLE

ilty cla , to Point Beach Plant Soil: of damping

Reinforced con- ilty san ,100 ft. ts'drain from a 257 Cantilever factors.

crete foundation and, gra ft. deep well." Beam assumptio
slab which is el, cob- indicates fixe
supported by les and base modelling
steel H-piles oulders

edck:
Depth is not iagara NOT
available olomite

,he bed- AVAIL-
ock as a ABLE
hhole con-
sists of
dolomitei
limeston s
and sand-
stones.

Sec. 1.2
p. 1.2-2
Sec.. 2.11.4 ec. 2.9 3 Sec. 2.6 Q.5.15 ppend. A
p. 2.11-3 2. 2.9-21 p. 2.6-10 p.Q5.15-6 . A-5
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE critical damping) LOAD COMBINATION ACLEPTANCE CRITERIA

damping)& ALWOWABLE' STRESSES

For Containment Structures: For ConcreteStructures of the

a) Y = 1/ý (1.05D + l.5p + 1.OTA + I.OF) Reactor Containment:

Welded Steel Framed Structures 2.0/2.0 b) Y = 1/ý (1.05D + 1. 2 5 p + 1.OTA + 1.25H = 1.25E + 1.OF) ACI-318-63.
Bolted Steel Framed Structures 2.5/5.0 c) Y 1/ý (1.05D + 1.25H + I.OR + I.OF + 1.25E + 1.OTo) For further details refer to Sec.
Reinforced Concrete Structures on Soils 5.0/7.5 d) Y 1/0 (1.05D + 1.OF + 1.25H + 1.OW + 1.OTo)
Prestressed Concrete Containment e) Y 1 I/0 (1.OD + 1.Op + I.OTA + 1.OH + 1.OE' + l.OF) 5.1 p. 5.1-8

Structures on Piles 2.0/5.0 f) Y 1/ý (1.OD + I.OH + 1.OR + 1.OE' + 1.OF + 1.OTo)

Note: 0.95D is used instead of 1.05D where dead load subtracts
critical stress.

Append. A Sec. 5.1
p. A-5 p. 5.1-26 Sec. 5.1
Table A.1-1 p. 5.1-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OBE/SSE OF

ACCEPTANCE CRITERIA
(% critical QUALIFIATION LOAD COMBINATION & ALLOWABLE STRESSES
damping) PrguraVPQQP1 Pip4ng

Interior Concrete Equip. Analytical Normal Conditions (a) P < S For pressure piping:
Cocee .20/.-i- n \SHE BPVC, USAS B31.3

Supports 2.0/2.( & ( P )P < 5B

Vital Piping Systems 0.5/0.! Testing (b) Pm(or PL)+PB-I.SSm
Welded Steel Plate Assemblies 1.0/2.0 (c) Pm(or PLB)+PB+Q<_3.Sm P <S For reactor vessel:

Upset Conditions (a) P < S mSHE Sec. III, Class A

(Normal + OBE) (b) Pm(or PL)+PB<I.SSm

(c) Pm(or PL)+PB+Q 3 .OSm P <1.2S

Emergency Conditions(a) P <1.2S or P <Si-- n m--y
whichever is larger

(b) Pm (or P L )+PB.5 (1. 2 Sm)or P <1.2S

Pm(or PL)+PBýI.5 (S y
whichever is larger

Faulted Conditions Design Limit Curves of
WCAP-5890, Rev. I as Same as

(Normal + DBE, Modified by Note 1 of Pressure
ppend. A Normal + DBA, This Appendix Vessel
3. A-3 Normal + DBE + DBA')

& Append. A
Append. A lol. 2 P = Primary general membrane stress intensity . A-3
p. A-5 pec. 5.1 L Primary local membrane stress intensity ec. 4
Table A.1-1 5.1-41 B S Primary bending stress intensity able 4.1-9_____________________ = Secondary stress intensity _________________

S = Stress.intensity from ASME BPVC III Code DBA' = Steady-state Portion of Design Basis AccidenS - Minimum specified material yield Append. A, Table A.3-1 40-4
yApedATbeA314-



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OESSE-ACCEPTANCE 

CRITERIAQUALIFICATION LOAD COMBINATION ALLOWABLE TRTESSES

NOT AVAILABLE Testing as NOT AVAILABLE NOT AVAILABLE
per WCAP 7397-

Q.5.2
r. 5.2-2

40-5



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION -WATER DAM OF G PROFILE DAMPING ON
AND TYPE THICKNESS V PROFILE TABLE MODELLINGR OF SOIL MODAL

ITS DEPTH DAMPING

Plant grade is atyverbur- Struc- Elv. 470 Ground water table Lock and Stick model dmot avaiable. 5% of critical Not avail-

Elv. 693.5 den tures arc 0-20 ft/sec is 5 ft to 20 ft of dam number with soil

materials founded loose the ground surface 2 is 17 springs.

1. Mat foundatiorare on sand of the site and miles up-

at Ely. 674 ermeable densifiec Ely. 2150 slope southwest stream of

andy sandy 20-50 rot/se m rom the Misoa ppi plant site.

App. A-l, p. 5.1 luvial Alluvial River toward it is 3250

oils soils of med Vermillion River. ft long

Because of prob- rom 158 to dense dike, 2

lem with lique- lacial 185 feet Ely. 2860 single-lift

faction of soils utwash 50-180 ft/ser' locks with

above Ely. 645 nd very chambers

due to ground ecent dense 110'x600'

acceleration, iver Ely. 5020 500'; and 1

the soil above eposits. 180-4100 ft/sec spillway
Elv. 645 is den- he bed- Sandstone section of
sified to a min- ock is S0-30 f
imum relative andstone 20-30 t.
density of 85%. f Fran-

onia
ormatio1
f <180 Amend. 22

For further eet in An:). A Sec. 2.7.3 Apr. B Arend. 12

details refer to hickness. Sec. 4 Sec. 2.7.1 p. 2.7-SC Soc. %(.• App. b

App. Al, Sec. 5 Sec. 2., .4 Plate 4.1 p. 2.7-1 p. :.6-6 Table B.6-5

p. 2.9-P&2.9-5
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SEISMIC REVIEW TABLE

-E

STRUCTURES

Y

DESIGN CRITERIA

DAMPING
OBE/SSE

I
(% criti-
cal damping) LOAD COMBIN ATION ACCEPTANCE CRITERIA

L A" lukhTW v*dUaocre

______________________________________________ J U * AS&b*O .JSteel

Reactor building containment vessel:

Reactor building shield structure:

Reactor building internal concrete

construction:

Steel framed structures:

Reinforced concrete construction:

1.0/1.0

2.0/2.0

5.0/5.0

2.0/2.0

2.0/2.0

L. C.
Normal operating
OBE

DBE

Tornado

Other

Class 1
D + L + (W or S)
D + L + DBA + greater of the OBE +

(W or S)

D + L + S + DBA + DBE

D + L + tornado + tornado missiles

Jet forces, rupture loads, flood
whereever applicable

ACI 318-63
It

SteelAISC
It

1 1/2 times ACI 318-63
1 1/2 AISC

f = 0.85 f f = 0

f =0.9F
s y

.9 Fy

Amend. 12 (11-15-71)
App. B
Table B.6-5

For details refer to
App. B, Sec. B.6.1, p. B.6-1 and
Table B.6-1.

App. B
Sec. B.3
p. B.3-1
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SEISMIC REVIEW TAB~LE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF ACCEPTANCE _CRITERIA

(% criti- QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
cal da~nping) &A#LLOWABLE STRESSES

Piping systems: 0.5/0.5 Analytical Vessel Piping ASME, BPVC, Section III
and 1. Normal condition m- S' ASI B31.1, 1967

Mechanical equipmentt 2.0/2.0 testing. (D.L. thermal and (b) P (or F )+P 1.5S P<S
pressure) M L B - m (App. B., Table B.7-3)

(c) P (or P )+P +Q -_3.0S
p. 5.2-11

2. Upset condition (a) Pm--mApp B Table B.7-3
(normal and OBE) (b) Pro(or P L )+p8 b1.5le P 1.2S

(b) Pm(or PL)+PB+Q 1_3.0S P

S r B m LOAD COMBINATION(cont.)
3. Emergency condition (a) P ý1.2S or S y P =Primary general membrane

whichever is larger P <1.5(1.2S) mstress intensity

W P L B o P 1.50.2m) PL=Primary local membrane stress
or .5S whichever isnsity
larger y P =Primary bending stresslarge Y Bintensity

4. Faulted condition (a) P <1l.5S or 1.2S intensity(Nra+B~ em- !f y Q -Secondary stress intensity
(Normal+DBE+pipe whichever is larger P <S or S =Allowable stress intensity
rupture) (W P (or P P 2.25S or - y 1.8S m value from ASME, BPVC

m L+B < m S =Maximum specified material
App. B 1.875S whichever is larger Y yield strength Amend. 24Amend. 12 (11-15-71) Sec. B.7(i) Se.11 1--2Yal .-

App. B p. B.7-9 S =Minimum specified yield strength (AStE, BPVC Code, Sec. iii) P =StressTable B.6-5 p. B.7-14 y P'Srs
Amend. 11, App. B., Table B.7-2 and Table B.7-3 S -Allowable stress from ANSI

B31.1 code for power pipinf 9 6 7

App. B, Table B.7-3.
p. 5.2-11
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available. Not available.
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SEISMIC REViEW TABI.E Docket Number
50-254, 265

METHOD OF DESIGN SPECTRA
NAME AND NSSS EARTHQUAKE DATA COMBINATION

TYPE OF 'THE
PLANT NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY 11OR. VERT. AND ITS SPECTRA
s _ I TDP COMB.

Quad - Cities
Station
Unit 1 and 2

0.12 0.08 VII

Reactor type: BWR

Containment type:
Mark I(Steel)

NSSS Manufacturer:
General Electric

Architect Engineer:
Sargent & Lundy,
Engineers

Unit 1: 2-67/9-71

Unit 2: 2-67/3-72

0.24

Sec. 2.6
p. 2.6-1

0.16 South-East component
of San Francisco
Golden Gate 1952
earthquake normalized
to a maximum ground
accelerat ion.

Append. C
p. E-1

Horizon-
tal and
vertical
component
combined
simulta-
neously.

Sec.
12.1.2
p.12.1-9

SRSS Ground response
spectra for the
Golden Gate Park
earthquake as well
as the Housner
spectra.

Amend. 13, Sec. 12
p. 12.1-1,
Fig. 12.1-1

Normalized
Golden Gate 1952
earthquake was
used for the Time
History Method.

Sec. 12, Anend.13
p. 12.3-8'Sec. 2.6

p. 2.6-1
Sec.

12.1.1
p. 1 2 .l-'

Sec.
12.1.2

'.12.1-9
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION - WATER DAM OF Go PROFILE DAMPING ON

-AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Zone 1: 3000pit ,0,0 o vial.NtaReactor building: (above El Turbine Room Not available. This site Structure: 300,000 psi to 1,500,000 Not available. Not a-

Reinforced con- 530) con- 0 to 20 No. 1. is about Stick Model psi ailable.

crete foundation tains boti ft. Middle Grout Zon midway be- Soil:
good & po t 8,000 to 9,000 tween Lock Fig. 12.1.6

297 ft.-O by zones mucf and Dam No. shows fixed
150 ft. -0 f bad ro k above Upper Soft base assump-aboe UerSofno

as been Zone 5,500 to Mississippi
xcavated 7,500 fps. Uper River.
one 2: Soft Zone 3,900
(El 530-5 0)
)rimarily -to 5,100 fps.
00drock_ 30 ft. Good Rock Zone

one 3: -8,000 fps.
El 500-4 5) Lower Soft Zone
oth good 25 ft. 4,700 to 6,200
poor fps. below Deep

one..._ -Soft Zone 6,000
one 4: fps.
Below El 50 ft.

75)
rimarily
ood rock - - - -

Sec. 12.1.2.1 end. 15 Amend. 15, p. 6  Sec. 2.4, Sec. 12.1.2, Amend. 15, 1 of 2

p. 12.1-7 . 13 p. 2.4-1 p. 12.1-8 and

able 4 p. 12.1-9
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING

OBE/SSE (% criti- LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES

Reinforced concrete structure 5.0 Primary containment (including penetrations) = AISC - For structure steel

a) D + P + H + T + E ACI - 318 -63

Steel frame structure 
2.0 b) D + P + H + T + E

b) D + P + H + T + E"

Welded assemblies 1.0 c) D + P + H + T + E

Bolted and riveted assemblies 2.0 Class I structure =

*(For both O.B.E and D.B.E.) D + R + E

D + R + E'
D+ L

D = Dead load; L - Wind live load
P - Pressure due to loss-of-coolant accident
R = Jet force or pressure on structure due to rupture

of any one pipe
H - Force on structure due to thermal expansion of pipes

under operating conditions
T , Thermal loads on containment, reactor vessel, and intbrnals

dije to loss-of-conlant accident.
E o Design earthquake load, ground horizontal g - 0.12,

Sec. 12.1.1.3, Table 12.1.1, p. 12.1-6 vertical g = 0.68 Amend. 13, Sec. 12, p. 12.13-1
and p2e1, p.26 E' = Maximum earthquake load, ground horizontal g = 0.24,
and p. 1-2.2-4 vertical g = 0.16

Amend. Sec. 12, p. 12.1-3 '. p. 12.1-6
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE (Z criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Vital Piping Systems 0.5 Analytical Reactor primary vessel supports = For reactor pressure vessel:
Via iigSsesa) D + H + E ASME Boil and Pressure

(For both O.B.E. and D.B.E. b) D + H + R + E Code, Sec. III, 1963 and

except for the standby gas c) D + H + E' Summer 1964, Append. A.

treatment system, where Class I piping:1% of critical damping was Reactor prim~iry vessel inB31.1
used). 

a) D + E
b) D + E
c) P + D + T

Other major Class I equipment =

a) D + T + M + E
b) D + T + M + E'

For designations refer to previous page.

Sec. 12.1.1.3, Table 12.1.1 Amend. Sec. 12 Amend. 13, Sec. 12, Append. C p. ii,

p. 12.1-6 p. 12.2-14 p. 12.3-10 Amend. Sec. 12, p. 12.1-4
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SEISMIC REVIEW TABLE Docket Number
50-312

NAME AND NSSS EARTHQUAKE DATA METHOD OF
COMBINATION DESIGN SPECTRA

TYPE OF THE
PLANT !NO. OF

OBE SSE EARTHQUAKE iEARTH, MODAL TYPE OF GROUND METHOD OF

_ COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS I SPECTRA
g g to gg COMa.

Rancho Seco Nuclear 0.13 0.09 VI 0.25 0.17 1952 Taft Earthquake 0 .• 0 SRSS both Accelerogram of Time-history
Generating Station for struc- Taft Earthquake acceleration method
Unit No.1 to tures and 1952. The response

I .0 • piping. spectra are broad-

eactor type: PWR I W I)
N 4 of peak responses.

:ontainment type: :0

3 buttresses with X 0 a
shallow dome (pre-
stressed concrete) 1 o C

SSS Manufacturer: Ij 0 to..w
Babcock and Wilcox .M 0 V

krchitect Engineer: o
ur 0

Bechtel 0 U

•3 W

0j

>- Q O=-4

0 0, V •o
0-68/8-74 5.- . 5.1-2 5.- p.51 Apedx5B usin Question Appendix 5B Appendix B

p. 5B-4 .EC 5.51 AEC 5-51 p. 5B-4, Figs. p. 5B-4

_. 5A-51 p. 5A-5i SK6292-S-59 and

SK6292-S-62

43-1



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G PROFILE DAMPING ON

AND TYPE 6HICKEMS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH I DAMPING

irua Mo € Ot available. 150 ft below Stick model Not available ..IO for design Not availableLrcular reinforc- > Not availsbre
d concrete mat 1' 0' 1. r4 original ground with soil basis carth-

ft thickness W a a surface. springs. quake.

:ouodation is 0 9: z

ouod about 35 ft -A
elow grade sur- r. o a r- v 310 to IT bC
ace.

W C4 "4

0o M1' 41 0
U 0- -44 U &

,44W 01

UO'b ,,4 U••O• I

0Z 0

Wec 5.2.r "t

.M 2E- ;e . .

0.0

W 'j

9d44 01 0 Co '
CA W~ C O U). o to4

(U .1 W d

Sec. 5.2.1 1-4O0 ý 1- ".

k.5.2- 1 ppendix 2C, p. 2.4-1 Appendix 2A Sec. 5.2.3(-jpedx5
ppendix 2E p C- 7, Ta le 2C-l.; p. 2A-132 p. 5.2183 -6nixS
2E-1 c . .- 8~.5-
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% criti- LOAD COMBINATION ACOEPTANCE CRITERIA

cal damping) A = (+0.05 + 1. P + 1.0 TU + 1.0 F 1 & &AILOV8 LE' 6 TRESSES
Ulo lmt strCgt4meno

;tress level:
I a) Welded structural steel, reinforced

or prestressed concrete, no crack-
ing, no joint slip.

•. a) Welded structural steel, reinforced
and prestressed concrete (only slight
cracking).

b) Reinforced concrete with consider-
able cracking.

c) Bolted and/or riveted steel.
a) Welded structural steel, prestressed

concrete (without complete loss in
prestress).

b) Prestressed concrete with no pre-
stress left.

c) Reinforced concrete.
d) Bolted and/or riveted steel.

* Rocking of entire structure
Translation of entire structure 30

*%Ve, Stress level I = low, well below pl

0.5/1.0

2.0

3.0/5.0

5.0/7.0
5.0

7.0

7.0/10.0
10.0/15.0
5.0/9.0

(oBE, SSE)

B)
C)
D)
E)

Oc

ýc
0C -
0C .

(L+0.05) D + 1.25 P + 1.0 TA. 1.25 H + 1.25 E + 1.0 F
(l+.05) D + 1.25 H + 1.0 R +1.0 F + 1.25 E + 1.0 Tc
1.0 D + 1.0 P+ 1.0 TA + 1.0 E' + 1.0 F + 1.0 H
1.0 D + 1.0 H + 1.0 R + 1.0 Et ÷1.0 F.+.1.0 TO

Ultimate strength methodQuestion AEC 5.23, p. 5A-25

* Capacity reduction factor.
D = Dead loads of structures and equipment plus any other perma-

nent loading contribution stress, such as hydrostatic or
soil,

P - Design accident pressure load,
F - Effective prestress loads,
R = Force or pressure on structure due to rupture of any one

pipe.
'H a Force on structure due to thermal expansion or contraction

of pipes due to design conditions.
TO Thermal loads due to the temperature gradient during oper-

ating conditions.
T - Thermal loads due to the temperature gradient.

t-OBE
C = Required capacity to resist factored loads.
E' - DBE

2. AISC (Sixth Edition)Sec. 5.1.3, p. 5.1-4

NOTE:
1. Normal working stress.

Design methods are used for
design load case.

2. Factored load case--to check
the capacity to withstand
accident conditions.

Sec. 5.1.4, p. 5.1-4a
For details see: Sec. 5.2.1.3

p. 5.2-11

roportion-
point,

1 1/' jeldI al limitL. Stress.
Stress level 2 = Working stress j
Stress level 3 = At or just below yield poin
Stress level 4 = Varies

Appendix 5B lp. 5.1-6 and p. 5.2-7
p. 5B-7[

_________________________________ I
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD

ACCEPTANCE CRITERIA

(Z criti- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES
cal damping)

Vital piping systems or equip- Dynamic I. Design loads + OBE loads P 1.0 S97Nuclear vessels: ASI E BPVC
ment. analysis PL+PB < 1.5 Sm 1967, Section IIITesting I. Design loads + DBE loads piping: USAS

Low, well below proportional 0.5 T - m
limit, stress below 1/4 yield PL +PB - 1.2 (1.5 S)
point. III. Design loads plus pipe rup- S < 2/3 S

ture load L 2
iorki stessno moe thn 0./1.0P L +P B < 2/3 S U

orking stress, no more than 0.5/1.0 IV. Design loads + DBE + pipe P < 2/3 SU
)oint. + rupture loads r -

+ rupurtPL+PB < 2/3 S

kt or just below point. 0.5/2.0 PL = Primary local membrane stress intensity.
P = Primary general membrane stress intensity.

= Primary bending stress intensity.
S = Allowable membrane stress intensity.
S m . Ultimate stress for unirradiated material at operating

temperature.

Question
AEC 5.49

p. 5B-7 p. 5A-49 1p. 4.1-4 p. 4.1-5
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPINI DESIGN CRITERIADAMPINGMETHOD I
OBE/SSE OF I

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. .Not available.

NNot available.

0

0,

W 0

0 m-
O4

cU w

0 1

Question
AEC 5.67
p. 5A-62
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SEISMIC REVIEW TABLE*
Dmk'Cket Numlier

50-244

METHOD OF DESIGN SPECTPA
NAME AND "SSS EARTHQUAKE DATA COMBINATION.

TYPE OF THE
PLANT NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

-- CONP. GENERATION OF
TIME HISTORY USED COMs. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE NOR. VERT. INTENSITY NOR. VERT. AND ITS SPECTRA8 3 I n4 S g __OM__ _, . _ __ _

wo cmp., ne Equivalent static
Robert Emmett Ginna 0.08 0.08 V 0.20 0.20 None used oarger approach based on
Nuclear Power Plant, arger n meat Housner ground

e aorzontl analyzed spectra.
Unit No. I lus ver- assingle

ical, com-degree of Multimode response
eactor type: PWR inud via freedom). spectrum analysis
Containment type: "direct used to check con-
cylindrical ddition" tainment vessel and
without buttresses ertical RHRS pipeline from
(prestressed concret-) omponent RCS loop to con-

s assumed tainment.
4SSS Manufacturer: nampli-

Westinghouse ied due
•o high

ýrchitect Engineer: axial
Gilbert t iffness

of the con
,a inment.

ec. ec. Sec. ec.
.1.2.4 .1.2.4 5.1.2.4 .1.2.4

Sec. 2.9
4-66/9-69 .1.2-15 '..2-15 P - 1 5.1.2-15 .1.2-15

*Information was obtained from B.'L Docket Search and SEPB Report

"Seismic Review of Ginna Nuclear Power Station Unit No. 1 for SEP, Phase 1 Report". 144-1



SEISMIC REVIEW TABLE*
D)nckett Number

50-244

NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTNA
TYPE OF 'rie

PLANT ... OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OFTIME HISTORY USED COMl. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRA88 8 g ______ ______

w com., no 
|Equivalent staticNoewseo comp., ft•.ona in- Hiousneraprchbsdo

Robert Emmett Ginna 0.08 0.08 V 0.20 0.20 None udos approach based on
Nuclear Power Plant, orizontal nHousner groundUniNu o. er 1luo ver- analyzed spectra.Unit No. I 

us IVerom- as single
eia, Cor-degree of Multinode responseeactor type: PWR ined via freedom). spectrum analysis

used to check con-cylindrical 
dditiun" tainment vessel andwithout buttresses ertical RHRS pipeline from

(prestressed concret.) omponent RCS loop to con-s assumed tainment.
4SSS Manufacturer: namplt-

Westinghouse ied due
o high

rchitect Engineer: xial
Gilbert tiffness

Df the con
:ainment.

5ec. ec. Sec. ec.
i.1.2.4 ,1.2.4 5.1.2.4 .1.2.4Sec. 2.9

4- 12.9-1 .4-66/9-69 i.1.2-15 .1.2-15 P.5.1.2-15 ;.1.2-151

*Information was obtained from BNT. Docket Search and SEPB Report
"Seismic Review of Ginna Nuclear Power Station Unit No. 1 for SEP, Phase I Report".
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SEISMIC REVIEW TABI.E

STRUCTURES

DESIGN CRITERIA

DAMPING

OBD/SSE (% criti- LOAD COMBINATION ACPEPTANCE CRITERIA
cal damping) & ALLOWABLE' STRESSES

1. Containment structure L:ontaiianmnt StrucLure 1.oadingd Combinations: ACT-318

(prestressed cylindrical wall) 2.0 Normal- 12 tioad itcbinations, exanple AISC - 63
1.0 DI. + 1.17 VP + 1.0 0rS + 2.0 F. Statv or N:ew YorkS ~Buildingq Construction Code,

2. Concrete support structure Bu lass Constructn oe,
for reactor vessel and steam Test- 4 1oad rr:binitions, examp'e 1961 (C~as TTT structures)
generator 2.0 .1 Io. + I.17 VP + L. n n* + 1.15 IP

3. Steel assemblies Arv idirt 1rc.ssure-
a) Bolted or riveted 2.5 C'ond'.'"d"."1"2 "l'oaId coinIKiaLions, example

b) Welded 1.0 1 .o 1)1. + 1.17 VP + I .0 0T( + 1.0 T1P + 1.0 AT6 0 + 0.8 E,
(a=O. tg)

4. Other concrete above rorid. "a" - .4 load cumbinations, example

ground 5.0 I.O wI. + 1.17 Vi' + L.0 0T W + 1.5 7P + 1.0 ,\r9 0

(:,, ''.." -8 1load :omb inat ions, uxramplc
1.0 DL + 1.17 VP + 1.0OTW + 1.25 TP + 1.0 AT'r0+E

Cond. "C" - 8 load combinations, example
1.0 DI. + 1.17 VP + 1.0 OTS + 1.0 TP + 1.0 AT6 0 + 2.0 E

DL = Dead load IP = Internal pressure (p=60 psi )
VP - Vertical prestress AT60 = Accident pressure + tem-
OTN 5 = Operating temp. wtiLer, perature (p = 60 psig,U summer T = 286°F)
App. 5D, Table 5.1.2-41 FSAR E = Design earthquake (a=O.lg) 5.1.2.3

Table 5.1.2-1 FSAR 5.1.2.4, 7.2
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SEISMIC REVIEW TABLE

MfcRANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE (Y criti- OF

cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

1. Vital Piping System 0.5 Analytical Loading Vessels and ASME BPVC. Sec. 111, USAS B31.1

and Combination Reactor Internals Piping Supports
Testing 1. Normal + OBE P m S P S 1.2 S Working stress

PL + PB 11.5 S PL + PBS 1.2 S

2. Normal + SSE P S 1.2 S P 1.2 S within yield after loadm m m
PL + P3 S1.2(1.5 S) PL + P B 1.2(1.5 S) redistribution

3. Normal + Pipe P S 1.2 S P m 1.2 S within yield after load
rpueloads m m m

rupture PL + P 1.2 (1.5 Sm) PL + PBS 1.2(1.5 S) redistf±bution

tFuel Pool Racks:
Pm - Primary general membrane stress; or stress intensity Reg. guides 1.13, 26, 28, 38, 60,
P - Primary local membrane stress; or stress intensity 61

ANSI N 18.2 - 1973
PB - Primary bending stress; or stress intensity ANSI N 45.2.2 - 1972

S = Stress intensity value from ASME B and PV Code Sec. III ANSI N 45.2.13 - 1974

S = Allowable stress from USAS B31.1 Code for pressure piping Structural Welding Code
AWS Spec. D1.1 Rev. 2-74
ASME BPV Code, Sec. III,
SeC.VIII, and IX, 1974

T .end. 2, AISC - 1974
Table 5.1.2-1 estion 5 FSAR 5.1.2, FSAR App. 4-A, Table 1 FSAR 9.5, App. 14A

Equipment: FSAR Table 3.2.3-2 through 3.2.3-7
44-4-



SEISMIC REVIEW TABLE

ELECTRICAL-EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBEISSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Class I instrumentation:

Not available Testing Control Room: Not available

Racks have been assembled and the mounting and wiring of all
components has been designed such that the functions of the
circuits or equipment will perform in accordance with pre-
scribed limits when subjected to seismic accelerations of 0.21g
in the horizontal and vertical direction simultaneously.

Control room, containment, and auxiliary bidg:

Mounting and wiring of all components has been done such that
simultaneous accelerations of 0.52g in the horizontal and
vertical planes will not dislodge, cause relative movement or
result in any loss or change of function of circuits or equip-
ment.

Amend. 2 Section 5.1.2.4, 7.2

Question 5
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SEISMIC REVIEW TABLE Docket Number

50-272, 311

I I

NAME AND NSSS
TYPE OF 'THE

PLANT

CP/OL ISSUE DATE

EARTHQUAKE DATA METHOD OFCOMBINATION DESIGN SPECTRA

I 4

EARTHQUAKE

TIME HISTORY

NO, OF
EARTH.

COMP.
USED

AND ITS
rn,.Ut .

MODAL

COMB.

TYPE OF GROUND

DESIGN SPECTRA

METHOD OF
GENERATION OF

FLOOR RESPONSE
SPECTRA

________________________ a ~ a 4

Salem Nuclear
Generating Station
Units I and 2
New Jersey

Reactor type: PWR

Containment type:
Atmospheric

(reinforced concrete

NSSS Manufacturer:
Westinghouse

Architect Engineer:
United Engineers
and Constructors

Unit #i: 12-66/8-71
Unit #2: 10-67/8-71

El Centro (N-S) May
18, 1940 normalized
to O.lOg to 0.20g
for OBE and DBE
respectively was
used for containment
structure analysis
by step by step
integration method.

Sec. 5.2.4.2
p. 5.2-17

rhe yerti-
cal com-
ponent was
considered
i•o be

acting
simultane-
Dusly with
the hori-
rontal
otion.

Sec. 5.2.
4.2
p. 5.2-17

1. Response
spectra
analysis:-
Sq root of
sum. of
squares
but if
3 modes-
absolute
sum of
maximum
values.
2.Time
history
analysis
(finite
element
method):
summing
of signif-
icant
modes.
App. C
Sec. C.3.3
p. C.3-2

1. For freq > 0.33
cps:
Aug spectra
developed by
Housner.

2. For freq< 0.33
cps:
Utilized data
suggested by
Newmark.

Fig. IIC-3a
Fig. IIC-3b

App. B
p. IIC-10

Time history
method.

App. C
Sec. C.3.3
p. C.3-2

Sec. 2.9
p. 2.9-1

Sec. 2.9
p. 2.9-1

Sec. 2.9
p. 2.9-1

Sec. 2.9
p. 2.9-1

ýec. 2.9
•. 2.9-1

I I J........................I .1 ____________ I I ___________________________
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION WATER DAM OF Gs PROFILE DAMPING ON
AND TYPE rHICKNESS V PROFILE TABLE MODELLING OF SOIL MODALITS DEPTH . DAMPING

Circular concrete 1800 Founda- 3500 ft./sec Water level is Not avail- Two methods Not available. 2%-OBE Not avail-

mat feet of tions are about 20' from able. were used: able.

Depth 16 ft sedimentsestab- surface, but 1. Lumped 5%--DBE

Upper 35 lished ground water move- mass model

feet in- directly ment thru acqui- analysis

cludes in fiers is quite low using aug

hydrau- Paleocene due to low permea- resp. spectra

lic fill silty bility. The direc- 2. Finite

and Qua- sands of tion is going into element modal
ternary Vincen- Delaware River. analysis, for

alluvium town structure and
of clay formation soil. The

silt and or upon most conser-

some san compacted vative

and gra- fill results are

vel. extended used.

Vincen- to
town Vincen-
forma- town.
tion is Depth of

ncoun- Vincen-
tered at town is
bout 70 90 feet. App. B

Sec. 5.6.2 eet. p. IIB-14 Sec. 5.2.4.2 Sec. 5.2.4.2
Sec. 5.6-1 App. B App. B App. B. Table IB-2 p. 5.2-175.2-17
See Table . 5.6-1 IIC- II-9 Tal I- p. 5.2-17

e IIC-9 l, p. BC-9

See Plate IIC-1, App. B



SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING (% criti-
cal damping) LOAD COMBINATION ACPEPTANCE CRITERIA

_______________________________________& ALWOWABLE STRESSES

Concrete structures: 2.0/5.0 1. Operating + DBA + OBE ACT 318-63
C1.OD+0O,O5D+1.25P+1.OCT'+TL')+1.25E+l.OB

Structural steel: AISC Manual, 6th edition
Bolted or riveted 2.5 2. Operating + DBA + DBE
Welded 1.0 VOD+0.05D+I.0P+I.0 T''+TL'')+I.0E'+1.0B Note:

3. Operating + DBE (a) For normal operating + OBE"
C-I.OD+0.05D+I.OT'' '+l.OE'+l.OB "Working Stress Design"

C - Required load capacity of section ACI 318-63 and the allowable
D = Dead load stresses are 1/3 above the
P = Accident pressure load normal applicable code workingstresses.
T1 = Load due to maximum temperature gradient based upon

temperature associated with 1.25 times accident pressure (b) For normal load + DBE:
T"' Load due to maximum temperature gradient based upon "Ultimate Strength Design"

temperature associated with accident pressure "li 318-63
T','- Load due to operating temperature gradient thru the steel

liner, concrete shell and mat
E Load from OBE
*E' Load from DBE
TLt I Load exerted by liner based upon temperature with 1.25

times accident pressure
TL-'= Load exerted by liner based upon temperature associated

with accident pressure.
App. C
Sec. C.3.2 Sec. 5.2.3 Sec. 5.6.3

p. C.3-1 p. 5.2-7 to 5.2-8 p. 5.6-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

LOAD COMBINATION ACCEPTANCE CRITERIA
&ALLOWABLE STRESSES

1. Normal Ca)
condition: (b)

Cc)

Vessel
P i n ' S m

Pmor(PL)+Pb L1.5Sm

PM(PL)+b+qS, <3.OSm

2. Upset Ca) P. 'S
condition: (b) P CPL)+Pb'S_.5Sm

Cc) PM(PL)+Pb+QJ3.OSm

3. Emergency (a) P.m 1.2S or Sco di io :m -- y
condition: whichever is larger

(bl Pm(PL)+Pb ý,5(1.C2Sm)

or 1.5S whichever is
Y larger

Piping
(a) P. <S

(b) Pmor(P)+Pb <_S

(a) P < 1. 2 S

(b) Pmor(PL)+Pb <

1.5(1.2S)

(a) P <1.2Sm

(b) P mor(PL)+Fb_

1.5(1.2S)

Design limit curves*

ASME Nuclear Vessel Code
Section III

ANSI B31.1 for piping

Sec. 5.2.8.3
p. 5.2-53

I
4. Faulted

condition:
Design limit curves*

App. C
Sec, C.3.2
p. 0.3-1

NOTE: Pm - primary general membrane stress, PL = primary local

membrane stress, Pb - primary bending stress, Sm - stress value

for ASME, BPVC code, Section III, nuclear vessels, S = minimum

specified material yield, S - allowable stress from USASI, B31.1

code for press piping. App. C, Table C.4-2
A _________ .1 I.

*Design limit curves developed using 50% of ultimate strain as maximum allowable
membrane strain. 45-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIrMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Not available. Not available. Not available.
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SEISMIC REVIEW TABLE
Docket Number50-206

METHOD OF
NAME AND NSSS EARTHQUAKE DATA COMBINATION DESIGN SPECTRATYPE OF THE

PLANT NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA9 g g CO _MD_ _

San Onofre Nuclear 0.25 0.167 Not avail- 0.50 0.33 a , o. W4 0 S
abe 0 . .4 Cfl 4.' W 0DGenerating Station able .U M U ad * 4 r, 14Unit 1 

410~ ;4b 1 4 W 4
C7% OOU W5.O WJ0~ 0W r

M 0 4-1~J 41 4 1 C V=0 U 0~
Reactor type: PWR 0O U - 14 a Z 0 V =

4 C0 0 41 (0=- r -

5) 4.J C.m 0) M' I ~0Containment type: o,.o0. ) P. . •, aw
W C 02 M cc4j4j0 440Dry containment- $4 0.. 14 -4spherical (steel) $40 0 ) 0 0;

W. 0 W. 0000 40 q0 q~C q,- 94 M0
0 -0 W 0 00s,

Architect Engineer: *0 o=. e U, • ,--

ow
*BEechtel Z•.bo. • HoK1;- ; ''; • !00.• * 000

S-6• * . (0. C ' 4 r r U
0 . r. 4 .4

oll 00 a4 04 0 4~ raC.)00100 '1 I' 04 0. so1. 0 a.

0 4 14 J 1 W. 0 W00Archi C: U ;h 0.o 41 4 40 040 41

w 14 41 401. 00)4-44M
w , -t 14 1

00004- 0 -4~00 
U.00 H I40 44 oi>r 0 Lwo U,~ W 400.VW4.4. H- x. Z.W 4~ 02 00 1-4 j 0  00

1 .0 -W WH20( 0 00 0.-'

oo~~~ 0 .J.00 .0 0. 000 H00~
__________41 ___ 4100 ~ lO

*Information from.BNL Docket search and SEPB RepQrt No. EDAC-175-166,01,
August '79, "Seismic Design Bases and Criteria for San Onofre Nuclear
Generating Station, Unit I". 46-1



SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION WATER DAM OF C0 PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

00 1= 0o available Not avail-
to • Average level of Not avail- 3Nota

So g •
• • m~ x ground water is 15 able

* 0 u4 o, a.. o ft. below original 43

g grade (EE + 5ft. .0 ou
0 U )• MLLW Datum), and 4jo ,."
4 o go .thegradient i
Go a W0 0 "m 44 t .tO 0 a4 o 17 ft. per mile
Wm 0 0 ( 1 W: 0000-4

.4 a a 0 M% 0 %o 0 0% toward the ocean. a
I .C 0 8 4 - 0 W " 0O.

a .4 4 3 0 aj N t C
1 u4, 0 .,,0 0C

•3 - - . •. 4 434o

430.

0010

0.0 mr. 0.33.

a 4 4 M 0ký a0. -4
0. 0 -. 4 0 % 4m * 4 & . . 4 0 4

JJ) 044 >U~ 04. 43.

4 r. 0 
0

0)4 0 cc43 0 0 43M~ "3 -

lim4.J. cIb4W4'0
U' 04 O U I 43U 4 c 6

-0 ~0 0 . ' 3 4 W.4 4 J 0 W43430 N . 19 1.
a A 4V .8 W3- 0 43 0o 34 4 W (a U 34 40 43

'43 X 3. 4 0.0 43'#44 0 0343 04 0 >o

04W 043j 03 Z3 W 4 '3 30 c *4310430.4.13 W a4 W3
N04 W' 4 ( 4 1 W4 0 01 1 Q4 ' 00 - (A m .0 0WC 0 U:22 4 I mm 14 -4 000 .4)

-4 F4.1 0b4' - Sc 1.1.4 (1202

l. 3..- Table- 3.7.1-33
Sec. 1.3.2
p. 1-56

p.3.7.2-4 Table 3.7.1-3
46-2



SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING

033855 (Z critical LOAD COMBINATION ACC.PTALCE CRITERIA
darpn j) _______________________________ & ALLOWADLE' STRESSES

1. Reactor vessel internals Concrete structures (concrete sphere enclosure) Concrete sphere enclosure,

( stainless steel core support structure) u - 1.4 D + 1.7 L
(a) welded assemblies 1.0 u = 1.4 D + 1.7 L + 1.9 E ternals), foundation and

(b) bolted assemblies 2.0 uD+L+T R + E cradle, diesel generation bldg.(b)~~~ ~~ 0otdasmle .0u"D+L+T - ACI 318 - 71. AISC 1971

2. Reinforced concrete reactor support 4.0 u - D + L + TA + RA + 1.0 P A + (YR + Y + Y ) + E' Main building, intake structures.

(9 additional L.C.) auxiliary bldg., battery rm.,
turbine pedestal

3. Steel containment vessel and foundation 4.0 Steel structures
S tee str ct re - AC i 318 - 6 3

4. Framed steel structures 2.5 S - D + L - AISC 1963
1.6S - D + L + T0 + R + E - UBC 1964

5. Concrete structures above ground 1.6S - D + L + TA + R A + PA + 1.0 (YR + Xj + YM) + E

(a) shear wall type 7.0 (8 additional L.C.) Refueling Water Stg. Tank-API

(b) rigid frame type 5.0 publication for storage tank.

Reactor building and foundation and cradle support
u - 1.0 D + 1.0 L + 1.0 (DBE)
0.9Y - 1.0 D + 1.0 L + 1.0 (DBE)
Y - ultimate strength of section

Sec. 9.2.2
Table 9.1
p. 9-10
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SEISMIC REVIEW TABLE

HMEICRICAL & PIPING

DAIBG M~D DESIGN CRITERIA

OBE/SSS OF ACCEPTANCE CRITERIA
(% crit- QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES
cal damping) &ALWBZSRSE

1. Vital Piping Systems 0.5 Not Available Containment sphere Containment sphere:

Primary membrane and bending stresses are evaluated at: ASME Sect. iii, 1971 and 1972
Summer• Addenda

A). -Basic shell thickness under combined dead weight, Allowable

design pressure and seismic loads Stress Ref.

B). Shell to base mat juncture under combined deadweight, fe Xne SM
design pressure and seismic loads. r

C). Shell in vicinity of eguipment hatch and personnel rimary
lock. Membrane

D). Main feedwater penetration under combined dead weight, plus pra- 1.5S NE-3221.3
internal pressure, seismic, and piping. mary bending M

Primary plus NE-3131.0
secondary 3 .0 5 M NB-3222.2

cqu ipment &PIping. RCL&NS SS Support.,

tegory A, ASME, Section III,
971, NB-3600;All other Category A

iping and equipment (feedwater,
C, ECCS, ACS):

kSME Section III - 1962,
USAS 8 31.1 (1964)

Sec. 9.2.2 )IESEL Gen-IEEE-STD-34 4

Table 9.1
p. 9-10

46-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LO" COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available Tested or Not available Not available

evaluated to
determine that
the instru-
ments would
withstand 1.Og
without mis-
operation.

Amend. 10,
Suppl. 1,
Quest. 14
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SEISMIC REVIEW TABLE Docket Number

( METHOD OF DSG'PCR
NAME AND NSSS EARTHQUAKE DATA COMINATION DESGN'SPECTRA

TYPE OF THE

PLANT NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

- cOMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRAg g mm S _ COMB.

Shippingport
Project 129

Reactor type: PWR

Containment type: Not av__Llable_ _
Dry containment-
spherical (steel)

NSSS Manufacturer:
Westinghouse

Architect Engineer:
Burns and Roe, Inc
also
Stone and Webster
Engineering Corp.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
TFOUNDPATIONP .. .. WATER DAM OF G PROFILE DAMPING ON

AND TICKNESS V PRFILE TABLE MODELLING OF SOIL MODAL
ITS DIEPM DAPTG

Not Availab e
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

DAMPING
03/9 LACACPEPTAZICE CRITERIAO uLOAD CBIWATIOR & ALLOWABLE STRESSES

ASME Code Sec. VIII

1952 Ed.

Not available Niot available

P.A. Regulations for

pressure vessels 1954 ed.

47-3



SEISMIC REVIEW TABLE

H3CRAICAL & PIPING

DESIGN CRITERIA
DAMPING KMEOD
ODE/SSE OF ACCEPTANCE CRITERIA

QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Not Available '__

47-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not Available __
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SEISMIC REVIEW TABLE Docket Number50-335

M~ETHOD OP EIN PCR

MAKE AND NSSS EARTHQUAKE DATA COINATION DESIGN SPECTRA
TYPE OF ?03 COMBINATION

PLANT go -or

O31 5S1 EARTHQUAKE itiTh, NODAL TYPE OF GROUND METHOD OF
cOHP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CPIOL ISSUE DATE NOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRA

-0
St. Lucie Plant, 0.05 0.033 VI 0.10 0.067 Synthetic time- 0SRSS Houner spectra Time-history

Unit No. 1. for for history symthod uime
shield ghteld synthetic time

Reactor type: PWR buhlting yuilding hitr

1i4
0)

Containment type: X

Dry containment-
cylindrical (steel

NSSS Manufacturer: V
Combustion e

Engineering .

Architect Engineer:
Ebasco .4'J 4-'

0.4

$40

X cc
® Sec. 3.7

•ec. 3.& e3..7-3.

Sec. 2.5 2. 2, p. , p . 2.5-28 ec. 3.7. Sec. 3.7. ig. 2.5-23 and 24 Sec. 3.7
p. 2.5- 3.8-67, .8-67, 3.2.4, p. 2, p. 3.7 ig. 3.7-1 and 2 p. 3.7-3

7-70/3-76 25a Amend. 32 Amend. 3.7-43a 19 Rev. 16
- ~~ 13___________2 1____________ _____ _____
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEALING INFOPJRATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF GO PROFILE DAMPING ON

AND TYPE ICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

For reactor
building:
Rigid foundation
mat.

p. 2.5-1

a 0C6 9

0@ib

r.
co4 0 ý

a ad0

we 0

0 1".X
Us. 0 1;
a0 a>

0' U

a04a 0

Not available

0

o 0

.4

V

Shallow non-
artesian aquifer
extends to a depth
of about 150 ft.
below land surface

Vol. 1, Sec. 2.4
p. 2.4-20

Stick model
with soil
springs.[-4U

-4

0
X4
0

&j U
U ?1A4

0 0

0 r

2M 1-4

Sec. 2.4,
p. 2.4-7a

Generally utilize shear
shear moduli ranging from
ranging from 16,700 psi
to 14,000 psi.

Sec. 2.5, p. 2.5-38

t available

p. 2.5-19

vailable
Not a-

0

05
Aj J-4

0

'D
Sec. 2.5-36

p. 2.5-38
Sec. 3.7.2.1.1
p. 3.7-6

. - . - . a - - . . .. -

(Note: Due to
space the
columns for
Type and Depth
had to be con-
tinued here....)

* shell fragments
more clayey than the

material above, does not 150' to at least 400'
contain pockets of shells
and limestone, and is dense
in consistency. Vol. 1, Sec. 2.5, p. 2.5-8
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SEISMIC REVIEW TABLE

STRUCTURES

DES IGNI CRITERIA

DAMPING
OBE/SSS (% criti- ACPEPTANCE CRITERIA

cal damping) & ALLOWABLE'TRESS.ES

Welded steel framed structure 2.0/2.0 Shield Building

Bolted or riveted steel framed (1.0 - 0.05)(D + T) + 1.25 LOCA + 1.25 OBE AIC 318-63

structure 2.5/2.5 (1.0 ± 0.05)(D + T) + 1.25 OBE 0 Yield capacity

(1.0 ± 0.05)(D + T) + 1.0 LOCA + 1.0 DBE reduction factors

Reinforced concrete frames (1.0 ± 0.05)(D + T) + 1.0 DBE are used.

and buildings 2.0/5.0 Sec. 3.8.2.2.8

Steel containment vessel 2.0/2.0 For further details refer to Sec. 3.8.2.2 p. 3.8-71

AISC -1969

p. 3.8-68 of Amend. 32-9/6/74. 
Sec. 3.8

p. 3.8-2,3

See. 3.7
p. 3.7-3a
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SEISMIC REVIEW TABLE

MEC•ANICAL G PIPING

DESIGN CRITERIA
DAMPING METHOD
OBC/SSz (% criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

Containment Vessel Design: Pm ASME BPVC Sec. II
Welded steel plate 1.0/1.0 Analytical LOCA + OBE: S 1.5 S,

assemblies and PM < 1.0 S
Testing m P 1 St + Q 1 3

P~+ + Qs 1 3.0 SmReinforced concrete PL + PBS U + L + Qbe + m
equipment supports 2.0/5.0 PL + PB + Q 9 3.0 Sm Normal: PL + b+ P + + e

Steel piping 0.5/0.5 LOCA + DBE; - Sp (use fatigue curve)
PM ! 0.9 Sy Upset: PL + Pb + pe + Q S 3.0%
PL + PB 1 0.9 Su (Press P + P + P + Q + F =S

+ Wt.+L b e pOBE + Pipe rupture: OBE + VT) (use fatigue curve)PM 1 1.0 Sm Emergency: max press C 1.5 de-
P + PSB 1.5 Sm Press + sign press
P L + p + Q c 3.0 Sm tc. + DBE) pL + pb -P 2.25 Sm
DBE L Pipe rupture: Faulted: Max press S 2.0 design

P S 0.9 S (Press + press.
H y t. + DBE P + P 3.0 SPL + PB S 0.9 Su rupture) L b - ec. 3.8- •c.3.8-1

OBE+ Thermal + Seismic loads p. 3.8-14

Sec. 3.7, on piping: Table 3.9-3 ev. 13, 7-15-73

p. 3.7-36,43a PM • 1.0 m1. Sm p. 3.9-18 'SIB31.7
Sec. 3.9 PL ,+ 'B 1Amend. 38 [c. 3.9

Sec. 3.7 p. 3.9-1 PL + P B+ Q 3.0 Sm able 3.9-3pc. 3.7-a LOCA + DBE with pressure &3.9-3p, 3.7-3a rhp_-Mal + seismic o onp., 3.9-18
piping:,P M- 0.9 Sy

PL + PnB 0.9 Su

Table 3.8-7p. 3.8-30
Amend. 32
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAHPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA 6
ALLOWABLE MTRESSES

Not available Testing and Type II - 600 v penetration assembly. IEEE - 317, April 1971
Inspection A steel plate barrier has been erected inside the Standard for electrical

containment in the electrical system penetrations: assemblies in containment
structure for nuclear fueled

D + PR 1 90 percent of material yield strength power generating stations.

Sec. 3.8, p. 3.8-33,
D + OBE • nornml AISC working stress Rev. 15, 10-11-73.
D +DEE D 90 percent of material yield strength IEEE -279 (Aug. 1968)

IEEE -308 (Nov. 1970)

Sec. 8.1, p. 8.1-2

Sec. 8.3 Vol. 2

p. 8.3-23 Sec. 3.8

p. 3.8-33, Rev. 15 (10-11-73)



SEISMIC REVIEW TABLE
P9ocket.Number

50-280, 281

NAME AND NSSS EARTHQUAKE DATA METHOD OFDTPOFMCOMBINATION DSC PCRTYPE OP 'IDE

PLANT 
NO. OF

ONE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COIM. GENERATION OFI ' TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSECP/OL ISSUE DATE HOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRA

9 a I - = . g C O SB ._

Surry Power
Unit I & 2

Station 0.07 0.046

Reactor type: PWR

Containment type:
sub-atmospheric

(reinforced concrete

NSSS Manufacturer:
Westinghouse

Srchitect Engineer:
Stone and Webster

VIi

•ec. 2.5
. 2.5.5-5
-13-70

0.15 0.10 Synthetic time-
history

For Class

Structures

Hor.
&

Vert.

Combined

simultan-

eously

1p. 15.2-1l

B.1-1

SRSS

lHousner Spectra

1) For frequencies
higher than 2 cycles
/sec.

;up. V1.
1.4.10
).S4.10-2
O- I5- 70

&
jup. Vol. 1
.4.12
. S4.12

S4.12-2
0-15-70

) Frequency rangetween 0.3 cycles/
sec.

ousner Average Spec
ra have been nor-
lized to a max.

ground velocity of
bbout 4"/sec for

O.B.E. and 9"/sec
for P.B.E.

3) For frequencies
lower than about

.3 cycles/sec.
sing data sugges-

ted by Dr. Newmark
Hall.
c. 2.5.5

-2.5.5-94, •_2S-4 2,.5-5

rrhe floor response•pectra are encom-
,assed by the umbrel-
La spectrum used in
:he dynamic analyses
ff Westinghouse sup-
lied equipment.

RCL analysis done
with floor re-
sponse spectra

App. B,
p. B.3-1

Supp. Vol. 1
4.10, Q 5.10,

Unit 1:

Unit 2:

6-68/5-72

.6-68/1-73

;ec. 2.5.4
p. 2.5.4-1
-13-70

Sec. 2.5. 5
p. J.5.5-1
p. 5-7
12-1-69

Q4. 2 3 , Supp. 1

I

I i - I 
--
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GEROUND METHOD MATERIAL LIMITATION
FOUNDATION -,-WATER DAM OF Os PROFILE DAMPING ONH TYPE HICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL

ITS DEPTH'__DAMPING

For Major Class I 3urface Not available 18 wells within a NOT STICK NOT AVAILABLE O.B.E/S.S.E. O.B.E/S.S.E
Struct. (except )eposits five mile radius of AVAILABLE MODEL 0.0510.10 0.02/0.05
for the fuel build-Consist 50' the site. 0t0l/0.05
ing and main steau f sand, Sec. 2.5 Depth from 280'799' with soil This is an ove -
alve enclosure ty san 80' p. 2.5.5-2 4 operating water springs all value whic

struct.): hin lay- wells on the site includes the
T Foundation. rs of obtain water from damping in bot

10 ft. thick ron ox- the Eocene sedi- the reinforced
Pile foundation de-cemen TYPE - THICKNESS ments at depth concrete struc*turine foundation sands (cont.) about 400' ture and thespet fouelpio nd clays * Blow this Thic damping.spent fuel pit Norfol
mainsteam Ntuarife lie forma- ness
shielding, ormation tions of
RWST Eocene 45'

elow thi Paleocene 55'
ies clay, 240' Cretaceous 800'
ompact thicknes
and and Crystal- Esti-
silt m varying line Bed- matedfrom
bers, an -16 slrock. at a
shell sldepth

toofup
Sec. 15.4fragrzent -47 msl o

See. 15.4 of the about p. 15.5.1.4-2p. -8Sec. 15.5 Sp. Vol.1
p. 15.4-8 iChesapea e 1300' p. 15.5.1.4-2 . 5.22Se e. 15.5 Form matio] Pa t BA p nd*5 2 -
p. 15.5.1-1 Sec. 2.4 Vol. 1 Sec. B.2 & . 55.22-1
p. 2.4.6-1 p. 2.4.2-2 Sec. 2.3 p. B.3-1 _p. 15.5.1.4-3
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPIG LACCEPTANCE CRITERIA03903 LOAD COMBINATION& ALLOABLE' STRESSES
fly- f rýv4" r )•_ nt

1) Containment Struct. & Foundation 5.0/10.0 1. Operating + DRA = (1.0+0.05) D+1.5P+1.O (T+TL) For Containment Struct.

2. Operating + DBA + OBE , (1.0+0.05) D+1.OP+I.O(T+TL) +1.5E ACI 318-63 Part IV-B

Supporting Struct. and Foundations 3. Operating + DBA + DBE - (1.0+0.05) D+I.OP+l.O(T_+TL) +I.OHE

a) Bolted 2.5 4. Operating + 1.25DBA + 1.25OBE - (1.0+0.05) D + (1.25p)+(T'+TL'a) Blted2.5+1.275E

b) Welded 1.0 5. Operating + Tornado Loading = (1.0+0.05) D + I.OT' + 1.OC

3) Concrete Struct. Aboveground

a) Shear-wall type 5.0

b) Rigid-frame type 5.0

Sec. 15.3 Supp. Vol. I Sec. 15.5

. 15.5.1.4-3 Q. 5.12 Table 15.5.1.2-1
ec. 15.2 P. S5.12-1 p. 15.5.1.2-4 Sec. 15.5

ShlP I,2.4-1 n. 15.2-19 4-15-70 p. 15.5.1.2-2
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SEISMIC REVIEW TABLE

MOCEANICAL a PIPING

DESIGN CRITERIA
DAMPING METHD
Oc/SSOCREPJC CR.T RIA

QUALIFICATION LOAD COMINUATION & ALLOWABLE STRISSES

(Z Critical Damping PRS.SIURE VESSELS PIPINGS 6____________STRESSES

Reactor Vessel Internals of Analytical Normal P --< Sm ASME BPVC SEC. III
Conttol Rod Assembly Drivea- & Conditions: Pm(or 1.5S P !.S

a) Welded assemblies 1.0 Testing -m (rPL)+PB m- USAS B31.1

b) Bolted assemblies 2.0 Prm(or PL)+PB+Q _3.-0Sm
Vital Piping Systems:

a) Carbon steel 0.5/1.0 Upset Pm - Sm
b) Stainless steel 0.5/1.0 Conditions: P (or PL)+P < 1.5S P < 1.2S

Reinforced concrete reactor -LB- m
support structure including Pm(or P L)+PB+Q < 3.OSM
the reactor vessel 5.0

Mechanical equipment, Emergency
including pumps, fans, Conditions: P m 1.2 mor
and similar items 2.0 P < S whichever is largerm-- y

Pro(or PL)+P B 1.5(1.2S) or Pm < 1.2S

Pm(or PL)+PB ! 1.5(Sy) whichever

is larger

Faulted

Sec. 15.2 Sec. B.5 Conditions: Design Limit Curves of WCAP-5890 Design Limit

Table 15.2.4-1 p. b.5-I . of

p. 15.2-19 Table B.5-1--- -------------------------------------------------- WCAP-5890

Supp. Vol. 1 Supp. Vol. 1 P - Primary general membrane stress intensity App. B p. B.2-8
SQ4.10 primary local membrane stress intensity p. B.2-10Q5.12 p. $4.10-L primary bending stress intensity p. .2-13

Q $ Secondary stress intensity

Sm Minimum specified material yield

YFor further details refer to App. B, Talbe B.2-1, p. B.2-6 49-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
O3E/SSE OF

QUALIFICATIONI LOA COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

NOT AVAILABLE Tests Method.
(This tests
data is'con-
tained in WCAP-
7397-L Seismic
Testing of
Electrical and
Control Systems
Equipment)

NOT AVAILABLE NOT AVAILABLE

Supp. Vol. 1
Q.4.11
•. S4.11-1
p-15-71
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SEISMIC REVIEW TABLE
Docket Number

50-289

I I I

NAME AND NSSS
TYPE OF THE

PLANT

CP/OL ISSUE DATE

EARTHQUAKE DATA METHOD OF
COMBINATION DESIGN SPECTRA

I t 1~O, OF

EARTHQUAKE

TIME HISTORY

Not OrEARTH.
COMP.

USED
AND ITS

MODAL

COMB.

TYPE OF GROUND

DESIGN SPECTRA

METHOD OFGENERATION OF
FLOOR RESPONSE

SPECTRA

___________________ ~ I I
Three Mile Island
Unit I

Reactor type: pWR

Containment type:
6 buttresses with
shallow dome (pre-
stressed concrete)

NSSS Manufacturer:
Babcock and Wilcox

Architect Engineer:
Gilbert

5-68/4-74

957 Golden Gate
'ark - Averqge smooth
evised with 1940
1 Centro - nor-
jalized to ground
.cceleration of 0.06g

Synthetic time-
history for floor
response spectra

Sec. 2.7.1, p. 2-31
Sec. 2.8.2, .p. 2-42

Horizon-
tal and
vertical
combined
by abso-
lute sum.

Sec.
5.2.4.1.2
p. 5-52

Piping:
SRSS and
modes 10%
within
each other
are added
absolutely.

Sec.
5.4.5.1
p. 5-76a
p. 5-52

Actual spectra en-velops Golden
Gate and El Centro
earthquake time
histories. Gilbert TopicalReport # 1729

"Dynamic Analysis
of Vital Piping
Systems Sub-
jected to
Seismic-Motion."

Sec. 5.4'5.1
p. 5-76a
Fig. 5-49 through
5.54

Time-history
method.

Sec.
5.1.2.1.1
p. 5-10

Sec.
5.1.2.1.1
p. 5-10

Sec.
2.8.1
p. 2-41

Sec. Sec.

5.1.2.1.1 5.1.2.1

. 5-10 1p. 5-10

Sec. 2-7, p. 2-31Fig. 2-24
Fig 5-48

I
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SEISMIC RVIFW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF G8 PROFILE DAMPING ON

TYPE THICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Reinforced con- sand Bedrock 8,500 tc Depth: between Not avail- Stick model Not available. Not available. Not avail-

crete mat founda- and gra- 14-19 ft. 11,500 fps. 14 and 19 ft. able. with fixed able.

tion bearing on vel base
rock.

bedrock
9 ft. thick with

2 ft. thick con-
rete slab. Above
he bottom liner
late.

Sec. Sec.
2.7.1 2.7.1
p. 2-30 p. 2-30
Sec. Sec.
2.7.4.3 2.7.4.3 Sec. 2.7.3.4 Sec. 2.7.4.3 Fig. 5-47

Sec. 5.2 p. 11p. 2-37 p- 2-37 p. 2-34 p. 2-37
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING (% criti- ACPEPTANCE CRITERIA
cal damping) LOAD COMBINATION & ALLOWABLE' STRESSES

Reactor Building: 2.0/2.0 a) C = (1.0 ± 0.05) D + 1.5P + l.OT Reactor Building:
b) C - (1.0 ± 0.05) D + 1.25P + 1.0VT + 1.25E ACI 318-63

Concrete Equipment Supports: 2.0/3.0 c) C = (1.0 ± 0.05) D + l.OP + 1.0T + 1.OE" ACI 301-66 (modified)
d) C = (1.0 ± 0.05) D + I.OWt + 1.0 Pt AISC Manual of Steel

Steel Framed Structure: Construction
a) Bolted or riveted 2.5/2.5 ASKE BPVC Sect. III, VIIIb) Welded 1.0/1.0 S B e I I

and IX
Prestressed concrete structures 2.0/5.0 ASA N 6.2-1965

Sec. 5.2.3.1, p. 5-39

Sec. 5.2.1.2.11 Sec. 5.2.3.2 Sec. 5.2.2.4.1, p. 5-31
p. 5-18a p. 5-40
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SEISMIC REVIEW TABLE Docket Number

50-320

NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRATYME OFD THES EARTHUAKE DATACOMBINATIONTYPE OF THE
PLANT N''ONO, OF

OBE SSE EARTHQUAKE FMATH. MODAL TYPE OF GROUND METHOD OF
.. __ COMP. GENERATM.ON OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INITENSITY HOR. VERT. AND ITS SPECTRA

BA ccceler-at- on..
Three Mile Island 0.06 0.04 VII 0.12 0.08 Golden Gate, 1957 Vertical RSS. response Time-History Method
Nuclear Station El Centro, 1940 & losely Spectra for ýSSE Using simulated
Unit 2 Synthetic time- Horizonta paced were partially devel- ground motion.

Reactor type: PWR history for floor Component odes comn- oped from "Golaen
response spectra were con- ined di- Gate Park S.F. Marct

Containment type: sidered ectly 1957" Earthqk. Then
6 buttresses with to act it is modified in*
shallow dome (pre- simultan- the low frequencystressed concrete) eously region by the 1940

El Centro Earth-NSSS manufacturer: uake - normalized
Babcock and Wilcox to basic ground mo-

tion of O.06g (OBE)
Architect Engineer:

Burns and Roe

p. 2.5-11
ec 3.7.1.2 Fig. 2.5-8
. 3.7-1

ec 3.7.1 1 Sec 3.7.2.8 S c 3.7.1.1Sec 3.7. .9 STc 3.7.2.9 ec 3.7.3. Sec. 3.7.1.2 Sec. 3.7.2.6
Unit 2: 11-69/5-78 3.7-1 p. 3.7- 3.7-1 p. 3.7- p 3.7-5 . 3.7-8 . 3.7-1 p. 3.7-5
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF IEANING INFORMTION GROUND METHOD MATERIAL LIMITATION

FOUNDATION WATER DAM OF G. PROFILE DAMPING ON

ITS TDT THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DmfU DAMPING

The foundation The eta- NOT NOT ater levels occur- No large Stick model NOT AVAILABLE NOT NOT

slab is mild- ion is AVAILABLE AVAILABLE ed generally at a dams exist with rock AVAILABLE AVAILABLE

steel reinforced ounded epth in excess of immediately springs
circular mat n un- 5 ft & ranged from upstream of
Depth: 11 feet weathere, 14. to ft. The the site.

shales round water level
and sand- ccurred at a max.
stones ol .2 ft above the to
Gettys- f rock with less
burg For- than one ft of head
mation. above the soil-rocý

interface at one
pt. of observation.

Sec. 1.2.3.1.1 c 2.5.1 2.9 Sec 2.4.13.2 Sec 2.4.4 Sec 3.7.1.6
p. 1.2-3 . 2.5-7 p. 2.4-26 p. 2.4-12 p. 3.7-3,4
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SEISMIC REVIEW TABLE

STRUCTURES

DESICN CRITERIA

DAMINiGOA1/S5B LOAD CODINATIOR ACPEPTANCE CRITERIA(Z of critical damping) LOADCOMBINATION_&._LLO__ _ _L_'_TRESSES

1. ACI 318-63
Welded steel plate assemblies 1.0/1.C ACI 318-71
Welded steel framed structures 2.0/2.(
Bolted steel framed structures(riveted) 2.5/2.! 2. AISC-1965
Reinforced concrete equipment supports 2.0/3.2

Reinforced concrete frames & buildings 3.0/5.(
Prestressed concrete structures 2.0/5.(

Cable Tray Hangers (lateral direction) 5.0/10.(
Unit Load A B C D E F G

Dead load 0.95 0.90 0.95 0.87 0.95 0.95 0.90

Int. pres. 1.50 1.25 1.25 1.00 - 1.00 1.00

Prestress 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Wind load - - 1.25 - - - -

Tornado load - - - - 1.25 - -

Earthquake - 0.81 - 1.0 - - 0.81

Thermal norm 1.25 1.25 1.25 1.25 1.25 1.25 1.25

Accident 1.00 1.00 1.00 1.00 - 1.00 1.00

Thermal incr.

Table 3.7-1 
Sec. 3.8.1.2

p. 3.7-1 Table 3.8.-1,-2 . 3.8-2
p. 3.7-13 

________________
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA
DAMPING METHOD
OEE/SsE OF

ULFCTO LA CO O ACCEPTANCE CRITERIAQUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES
(Z of critical da• inL) . .. o nnents r i

Steel Piping 0.5/0.5 Analytical pro-I. Max Operating Loads - P < S 1. ASME, B&PV Code

cedure + ½SSE (upset) P+P< m Section III

1. Equivalent 2. ANSI B31.7
Static Load II. Max Operating Loads P • 1.2S P < 1.2S or S 2
Method m- m -- a y

+ SSE (emergency) PL+Pbi 1.2(0.5Sm) PL 1.8S mor 1.52. Dynamic L-a L

Analysis Metho PY+Pb 1.8S or1.5ST
m

III. Max Operating + SEE P < 2/3S P <

+ Pipe Rupture Loads P L+Pb < 2/3Su P L 2/3S
U

Faulted P +Pbf_

n= Primary bending stress
.= Primary local membrane stress

L. Primary general membrane str~ess
m Allowable stress
. Minimum yield strength at temp.

y. Ultimate strength of material at temp.
U,or components: Table 3.6-1, p. 3.6-5

Table 5.2-4, p. 5.2-34

Table 3.7-1 Sec 3.9.1.2.1 For piping: Table 5.2-3, p. 5.2-33 Table 3.6-1
p. 3.7-13 p. 3.9-1,-2 p. 3.6-5
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SEISMIC REVIEW TABLE Docket Number
50-344

METHOD OF DESIGN SPECTRA
XAME AND VSSS EARTHQUAIKE DATA COMBINATION

TYPE OF To
PLANT NO, OF

ODE SSE EARTI•QUAKE EARTH. NODAL TYPE OF GROUND METHOD OF

_ CON?. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CPIOL ISSUE DATE NOR. VERT. INTENSITY 1O0. VERT. AND ITS SPECTRA
- 8 -- - BFor Westinghouse

Trojan Nuclear 0.15 0.10 VIII 0.25 0.17 Synthetic time orizontal SRSS Developed by Dr. equipment:
Plant, Unit No. i history ombined I. M. Idriss for 2% horizontal and ver-

ith verti critical damping. :ical seismic

Reactor type: PU al com- For other damping. were used. They
itonent values Newmark's were compared with

Containment type. amplification the horizontal and

3 buttresses with factors were used. vertical floor
hemispherical dome combined response spectra

(prestressed con- labsolutel developed by

crete) r oBechtel Corporation.

Time-history used
NSSS Manufacturer: to generate re-

Westinghouse sponse spectra

Architect Engineer:
Bechtel

BC-TOP-4

Sec. 2.5
p. 2.5 Sec. 3
-19 .7 Sec. 3.7
Sec. 3.7 Sec. 3.7 Sec. 2.5 iec. 3.7 p. 3.7 Sec. 3.7 Sec. 3.7 ec. 3.7 p. 3.7-2 Sec. 3.7

2-71/ 11-75 p. 3.7-1 p. 3.7-1 p. 2.5-19 ,. 3.7-1 -1 p. 3.7-3 p. 3.7-8 . 3.7-22 Fig. 3.7-1 & 3.7-2 p. 3.7-31
p . 3.7-12
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION

FOUNDATION WATER DAM OF G. PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8DAMPING

For containment: The site The thick- 4500 fps to Wells vary in Grand The dynamic 0.7 x 106 psi Not available. Not avail-

Rigid base is under-ness of 5000 fps. depth from 50 feet Coulee Dam analysis was able.

mat foundation, laid by the alluv to over 200 feet. at performed
Depth is not bedrock uum is Columbia using stick
available. and re- consider- River model with
Administration cent al- ed to be mile 597. fixed-base
building luvium. close to assumption.
supported by The bed- 280ft.The Results were
steel 11-piles rock is upper ap- compared with

which. go to rock volcanic prox. 80 respect to
15 ft to 53 ft in ori- to 100 ft Sec. 2.5 flexible-
below grade. gin and of the al- p. 2.5-15 base model

Sec. 3.7,p. 3.7-9 consists iuvium: and found to
Srinci- oft to be conserva-

Sec. 3.7:p. 3.7-4 ally of ery soft DEPTH(cont.) tive.
ruffs, layed h*

TYPE (cont. uff ilt. upper 25 ft to
reccias 50 ft 35 ft. Predom-

soft clayed silt gglomer epth inately silty
to silty clay tes, an ange: fine sand. All
with varying jasalt ecom- holes in the al-
amounts of inter- low. Al osed luvium encoun-
mixed fine sand uvium ood tered principal-
and layers of onsists ragments ly soft clayed
silty fine sand. f soft nd vege- silt between 30 Sec. 2.4 Sec. 2.4 Sec. 3.7 Sec. 2.5

Sec. 2.5, p. 2.5-9 o very* ation** ft to 90 ft. p. 2.4-54 p. 2.4-33 p. 3.7-6 p. 2.5-12

Sec. 2.5,
p. 2.5-9
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DANPING'-
OIESS WACPEPTANCE CRITERIAONE/SSE LOAD COMBINATION&ALOAE'TRSS

Stress Level C-1/* {(l.O+0.05)D+l.5P+l.OTA+l.OFI ACI 315-65
At yield C-i/€ {(1.0-.05)D+1.25+l.0TA"O+l.25E+l.OF) ACI 318-63

LOW Working point C-i/* ((l.0+0.05)D+1.25P+1.OT0+l.25H0 +1".25E+l.OF)

Steel Structure C-l/4 ((. 0+•.05)D+1.OHA+•.OR+1.0F+1.25E+1.0TA)

Prestressed concrete 1.0 2.0 5.0 c-l/4 ((l.0+O.05)D+_.25110 +.OR+1.OF+1.25E+I.OT 0 ASCE paper no. 3269

0 0

Reinforced concrete CI/{(.0-,05 +.O + 1.OT+. 01A+1 OE '+l.OF }

C=l/*t(1.0_0.05)D+1.O+l.OR+I.T0'+l" F+1•OT A)

C-1i {(l.0+0.05)ID+l.25Ho+1.OR+1.OE'+1.OF+1.OTo0

C1/ý ((1.0+•.05)D+I.OA+1.OF+1. 0T 0

For the combinations of category I structures other than

containment refer to p. 3.8-13.

Sec. 3.7
Table 3.7-1 Sec. 3.8 Sec. 3.8

p. 3.7-3 p. 3.8-38 p. 3.8-12, 33
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPINC
OBE/SSI

DESIGN CRITERIA

ACCEPTANCE CRITERIA
LOAD COMBINATION ALLOWABLE STRESSES

Wor eactr vesel nterals

Stress Level Analytical
and testing.

Low Working At yield
point

Vital
piping: 0.5 0.5 0.5

For reactor vessel internals:

Normal+OBE< ASME, BPVC Code, Sec. III for upset condition.

For ANSI B31.7 Class II and III and ANSI B31.1.0 seismic
category I piping systems:

-For O.B.E.:

STiSOBE+Slp+SwT. 1.2S h

where: ST 0 maximum total longitudinal stress

S OBE maximum bending stress due to O.B.E.

Sip = longitudinal pressure stress

SwT = bending stress due to weight effect

Sh = basic material allowable stress at maximum
(hot) temperature

-- For S.S.E.:

ST(S.S.E.)=SSsESlp+Sw T - SSh

where: ST(S.S.E.) - maximum longitudinal stress

SSSE a maximum bending stress due to SSE

Sec. 3.7; p. 3.7-12; p. 3.7-26.

'For reactor vessel internals:ASME, BPVC Code, Section III

For piping:
ANSI B31.7 and ANSI B31.1.0

Sec. 3.7; p. 3.7-12
Sec. 3.7; p. 3.7-26See. 3.7

Table 3.7-1
_______________________ A 1 I
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SEISMIC REVIEW TABLE Docket Number

50-250,251

NAME AND NSSS EARTHQUAKE DATA METHOD OFN
TYPE OF'THE COMBINATION

PLANT NO, OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP.. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY KOR. VERT. JAN ITS SPECTRA
SS CO. .AMCORE.

Turkey Point Plant 0.05 0.'033 VII 0.15 0.10 Synthetic time Vertical SRSS The Response Spectra TIME HISTORY *c(

Unit No. 3 & 4 history & (Response used are those based METHOD
Horizontal pectrum on TID-7074 scaled

Reactor type: PWR Component• nalysis) to the appropriate
Applied ground accel.

Containment type: Simultan- Sec. 5.1 (Fig. 5A-1 & 2)

6 buttresses with eously p 5.1.3-13 Ref.

shallow dome (pre- Report to the AEC
stressed concrete) For reactoi Reportto thaECinternals Regulatory Staff.

Dockets No. 50-250

9SSS Manufacturer: Summing th( & 50-251 by N. M.

Westinghouse Absolute
values ob- NewHark P W. J.

krchitect Engineer: tained for Hall, p. 3)

Bechtel all modes.

Housner

Sec. 5.1
p. 5.1.3-11

init 3: 4-67/7-72 Sec. 2.11 Sec. 2.11 Sec. 2.1 Sec. 2. 1 p. 5.1.3-11 Appen. 5A kppen. 5A Sec. 5.1 REV. 5 - 8-2B-70

nit 4: 4-67/4-73 p. 2.11-2 p. 2.11-2 p. 2.11-1p. 2.11-2 p. 5A-12 . 5A-9b p. 5.1.3-13 6 - 10-2-70
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION , WATER DAN OF C PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS - 9 % Critical Damrn INTG

For containment: Organic, 4it to 8ftNOT AVAILABLE UNCLEAR INFORMATIO1 NOT FIG. 5.1-13 NOT AVAILABLE O.B.E./S.S.E. Com-
reinforced con- ngrove of swamp AVAILABLE indicates posite
crete slab. wamp soils stick model Soil, with

ickness: oils ove - over- with soil 5.0/10.0 Soil:
I1 0 feet ies the lies the springs 5.0/7.5

iami oo- Miami oo-
ite bed- lite bed-
ock for- rock for- TYPE THICKNESS
tion mation.. (cont.)

hich ex-
iends to Formation
iibout 20' (Limestone

bout 20'nd cal-

elow sea

evel careous

site ele sandstone
ess than The Tamiami
0') Smal Formation
oids and (clayey and
olut ions calcareous
hannels marl indu-
re pres- rated locally
't. . ... to limestone

slow thii Extends with beds of

e the to 70ft silty and lI
Sec. 5.1 shell sands) Sec. 2.10 ppend. 5Ap. 5.1.2- 1 

Ar 

h ml b wp 

p n. 5A-1

5. Thr -elw and the Haw- p. 2.10-1 p. 5.1.3-13 . 5A-13__________ 
sea leve .•l~- .----

Tampa Formations

Vol. 1, Sec. 2.9
p. 2.9-4
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING (2 criti-
032/K3 cal damping) LOAD COMBINATION ACCEPTANCE CRITERIA

I I & ALLOWABLE' 9TRSSES

Welded steel framed structure: 2.0/2.0 For class I structure outside the containmentstructure: ACI 318-63

Bolted steel framed structure: 2.0/2.0 Y-1/(l.25D+l.25E) AISC Manual of Steel Constructior
Y-l/s(l.25D+l.OR) (6th edition)

Concrete equipment supports on
another structure: 2.0/2.0 Y-l/$(l.25D+l.25H+l.25E)

Y-l/0(1.OD+l.OE')
Prestressed concrete
containment structure: 2.0/5.0 where:

Y = regular D yield strength of the structure.

Prestressed containment D - dead load of structure and equipment plus any other
including interior concrete permanent loads contributing stress. In addition,
and soil composite: 3.5/7.5 a portion of "live load" is added when such load is Append. 5A, p. 5A-1

expected to be present when the unit is operating. Sec. 5.1, p. 5.1.8-1

R.C. frames and buildings: 3.0/5.0 R - force or pressure on structure due to rupture of any
one pipe. LOAD COMBINATION (cont.)

H - force on structure due to restrained thermal expansion
of pipes under operating conditions.

E - design earthquake load. 0 - 0.70 for tied comp. members.
E' - maximum earthquake load. 0 - 0.9 for fabricated structure
W - wind-load. (to replace E in the above load equation of steel.

whenever it produces higher stresses than E does)
4 - 0.9 for R.C. in flexure.

Append. 5A 4 - 0.85 for tension, shear, bond, and anchorage in R.C. Vol. 1, Append. 5A

p. 5A-13 -= 0.75 for spirally R.C. comp. members p. 5A-5(cont.)
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SEISMIC REVIEW TABLE

MECHANICAL 6 PIPING

DESIGN CRITERIA
DAMPING METHOD

OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA

(Z of Critical Dae ing) & ALLOWABLE STRESSES

Welded Steel Plate Assem- 1.0/1.0 For Class I - LOADING ASME BPVC Sec. III

blies Analysis COMBINATIONS VESSELS PIPING USAS B 31.1 Code for piping.

Steel Piping 0.5/0.5 and testing Normal Loads Pm < S P < S--P~lS PL + PBSP L + P B -1 1 .5 S m PL + PB -

Normal + Design
Earthquake Loads P m S P 1.2 S

PL + PB < 1.5 Sm PL + P B 1.2 S

Normal + Maximum P < 1.2 S P < 1.2 S
Potential Earth- P + P < 1.2 (1.5 S ) P + P < 1.2 S
quake Loads B- -L .B-

Normal + Pipe Pm - m m P 1.2S

Rupture Loads PL + PB ! 1.2 (1.5 Sm) PL + PB ! 1.2 S

Vol. 1
ppend. 5A Append. 5A Append. 5A Append. 5A, Table 5A-I

5A-13 p. 5A-12 p. 5A-6, Table 5A-1 p. 5A-8
V p. 5A-17 _ 1
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAWTIN(
OBE/SS1

DESIGN CRITERIA

LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available. Tests and
inspections.

"Electrical cable trays and DC battery racks are being checked forfrom the spectrum curves of the supporting floors. Motor control

have, been shaker table tested to demonstrate no-loss-of-function
maximum hypothetic earthquake. Mechanical and electrical equipmen
under specifications that include a description of the seismic des
plant."

'g' loadings obtained
center and load centers
:apability under the
t has been purchased
ign criteria for the

Vol. 2
Sec. 8.5
p. 8.5-1 &
p. 8.5-2

p. 5A-16, B-37 I1
53-5



SEISMIC REVIEW TABLE Docket Number
50-271

M4ETHOD OF SG'SETA

NAME AND NSSS EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
TYPE OF 'THE

PLANT NO, OF

ODB SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
,_ _COMP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR. VERT. AND ITS SPECTRA9 9 MM 9 9 COMB.

Vermont Yankee 0.07 0.046 V to low 0.14 0.093 1952 Taft earthquake Each hor- SRSS Housner spectra Time-history
Nuclear Power Station VII N690W izontal ethod using

combined earthquake N69*W

eactor type: BWR with the component of Taft
vertical earthquake nor-
simulta- malized to 0.07gntaInment type: neously, (0.1 4 g).

Mark I (steel) resulting

SSS Manufacturer: twois See also "addi-
~General Electric tinctSeaload-

seismic tional informa-
cases. tion concerning

rchitect Engineer: seismic analysisEbasco of piping" in
App. I.

pp. C, Question C-1,
ec. App. A See App. A., Sect. App. I,

C.2.6 p. A.5-6 5, Fig. 10 1.2-144

2-67/3-72 p. 2.5-9 p. 12.2-6 p. 2 . 5 - 9 lp.1 2 .2-i App. A p.C.2-22
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION WATER DAM OF Gs PROFILE DAMPING ON

AND TYPE tHICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH DAMPING

Concrete mat. 5 
6 2

6,500 fps Unclear informatioa 1.Vernon Lumped mass 1.53 x 10 lb/in Not available Not a-

depth is not . (About @ El 230 Dam is about vailable
availalbe. 0 u

SCo and existing 3,500 ft. with soil
ueas e mainc ••0 ground surface is downstream. springs

A @ 250 from boring 2. Other
stack are founded p i

,4 >d k T-4 logs presented in dams are 32,
on bedrock. The sec. 2.5) 75 and 132
main stack rests o 0

1 In -4 Ailes. up-
on end bearing 0 1 s
steel piles which 0 > seam. rut
transfer the loads .0 0 h

t t . b tively lou
Sb. heads from

Lo e 0 LI 29 to 62 ft.

W :O

W 0

Questions 12.18 0 &J 14 ý

12.19 0 "r4
12.22 U 0

4.40

App. I, p. 12-69 ý4 • S c 2 5 2. . Sec. 2.4 Fig. 3 .,
(d W . . - p. 2.4-1 App. A.1 Sec. 2.5.2.5.2, p. 2.5-6

S o S
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CIlTERIA

DARINIG
OBiISSI (% criti-C

cal damping) LOAD COWBINATION (Allowable Stress) ACWEPTANCE CRITERIA- I & ALLtOWAB•LE* 9T&ESSES

1. Reinforced concrete structures 5.0 1. D + L + E i. Normal allowable code stresses 1. ACT 318-63

are used.No increase in design 2. AISC (1963)
2. Steel frame structure 2.0 stresses for the load combinations

considered is premitted. "Allowable Stress Design."

3. Bolted or riveted assembly 2.0 2. D + L + R + E-
D + L + W' 2. Yield stresses for ductile ma-

terials 0.85 times of ultimate
strength concrete.

D - Deal load R - jet force or pressure due to
L - Live load rupture of one pipe
E - OBE

E"- DBE Sec. 12.2.1, p. 12.2-2

Note that no load factors were applied to the equations above
because no plastic strength design for steel structures or
ultimate strength design for concrete was used. "Allowable
stress design."

Sec. 12.2.1.2.1, p. 12.2-6 Question 12.15, App. I, p. 1.2-66 See. 12.2.1, p. 12.2-1
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DES IGN CRITERIA
DAMPING METUOD

OBE/SSE (Z criti- OF ACCEPTANCE CRITERIA

cal damping) QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

-Welded assembly 1. Analytical primary containment Stress Limit

(Equipment and supports) 1.0 2. Testing L.C.

Normal & Upset ASME B&PV Code, Sect. III, Su section B.

-Vital Piping System 0.5 1. DL Membranestress intensity S = 1.0 SM 17,500 psi
2. Design pressure Primary local membrane andAbel ding

3. Design temperature Slimit - 1.5 S M 26,250 psi

4. Piping and mechanical loads
5. Design basis earthquake Membrane plus secondary bendi g

Slimit N 3.0 S - 52,500 psi

Emergency condition loads Primary local stress = 90%
1. Dead load of yield strength @ design
2. Design pressure temperature
3. Design temperature temperature
4. Piping and mechanical loads Sa = 0.90 X 33,700 30,330 si
5. Maximum hypothetical earthquake

For flooded containment condition
1. Dead weight Primary local stress = 90%
2. Design basis earthquake of yield strength @ 1000F

3. Flooding water load Sa 0.90 X 38,000 34,200 si

Sec. 12.2.1.2.1,*p. 12.2-6 
App. C. pg. C.230
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SEISMIC REVIEW TABLE Docket Number
50-29

NAME AND NSSS EARTHQUAKE DATA** METHOD OFN
TYPE OF THE

PLANT
NO. OF

OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF

TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY ROR, VERT. AND ITS SPECTRAS9 Mm 9 _ COMB..

Yankee Rowe VI
Nuclear Power
Station. i No Seismic Aalysis Performed _ _ _

Reactor type: PWR

Containment type:
Spherical (steel)

qSSS M~nufacturer:

Westinghouse

chitect Engineer:
Stone and Webster
Engineer Corp.

11-57/7-60

* Remarks: Information obtained from BNL Docket Search and SEPB Report by LLL S'eismic Design
Bases and Criteria for Yankee Rowe Generating Station", EDAC 175-130.02, January 1979.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE. INTERACTION

TYPE OF BEAR~ING INFORMATION GROUND METHOD MATERIAL LIMITATIONFOUNDATION -WATER DAM OF GS PROFILE DAMPING ON
ADTYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODALITS DEPTH aDAMPING

awNot Not available Not available Sherman Dam No soil-structire

availajble-ý Interaction analysis ___
o O' 4 fn

',01..- H' 0 t

4. 4  0 <9 pfW~- 4)
G)l ) 'V L 0 0 C:
.0a.0 ) 4.j 0 -r4

-H o *-0~. dd

0 4.4 r. M .4 C4
0 4.4 aC0 .,

J4? 0 0-' -H

.005 r. .-rf-0 0

,.IaUO)0r014g 0O ,
44 W 4-J 4:-'10 0 Ol a 0O

u.( 470 w V

0 to J0~ 0S a >
-Hc cc4 '

54. 0) 1$4 cO 0 00 .d c

V4.1 5 0 ) a, 0 u
p. 00.0 0 0 0 p 0ý4
A.1.0 04) 1 5.4 005Z 0 1-4 0
fn cd - -H *.HU.w 14 4) r

w u to
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING.....

DAMPINGDCODIATO ACVEPTANCE CRITERIAOWOAD COMBINATION & ALLOWABLE' TRESSES

None used "Neither structures nor equipment were classified into seismic AISC
categories, e.g., sdismic category I or equivalent, but in- American Standard Building
stead were classified as safety related or non-safety related. Aoerica meSta
These systems were designed and analyzed in accordance with the Code requirements
design codes in effect in 1955. For structures, the design A58.1-1955
of lateral load restraint syseems was dictated by wind require- ACI 318-56
ments. No lateral force provisions were made for internal
structures or equipment." ASTM - specifications for

structural steel for bridges.

ASA A56.1 - 1952

Stone aaid Webster "Summary of
Structural Design Requirements
Yankee Atomic Electric Co."
J. 0. No. 9699, October 1957.
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIADAMPING METhOD

OBE/SSE of ACCEPTANCE CRITERIA
QUALIFICATION LOAD COMBINATION & ALLOWABLE STRESSES

None used None used Not available ASME B and PV Code, Section VIII

"Unfired Pressure Ves.sels"
1955 and code case 1226

ASTM specification for A300
(Class A201, Grade B, Firebox
Quality)
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SEISMIC REVIEW TABLE

ELECTRICAL-EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

None used None "Electrical penetrations, control room systems, etc, were Not available
designed based on nuclear, mechanical and functional criteria.
No provisions for lateral loads."
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SEISMIC REVIEW TABLE Docket Number
50 - 295, 304

METHOD OF DSG PCR
NAME AND NSSS EARTHQUAKE DATA COMBINATION DESIGN SPECTRA

TYPE OF THE COMBINATION

PLANT NO, or'
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF

COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE

CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. AND ITS SPECTRA9 9 MM 8 g COMB. -
SRSS with Design response Time-history

Zion Nuclear Plant 0.08 0.05 VII 0.17 0.11 Compared with the Each hor- closely spectra using 1940 method using

Unit I and 2 1940 El Centro (N-S) izontal spaced El Centro (N-S) 1940 El Centro

earthquake record was com- sp cod eathquake reord 0CElsCeart

Reactor type: PWR with maximum ac- bined with modes com- earthquake record (N-S) earthquake
ceeaino •8.tevri bined by with maximum ac- record.
celeration of 0".08g. he verti- absolute celeration of 0.08g

Containment type: cal com- sum method at the rock level.6 buttresses with pan emts (response

shallow dome (pre- simulta- sponse

stressed concrete) neously. spectrum)

NSSS Manufacturer:
Westinghouse

Architect Engineer:
Sargent and Lundy
Engineers

Unit 1: 12-68/4-73
Unit 2: 12-68/11-73

Amend. 18 Amend. 14 end. 14 Amend. 19 Amend. 14, Q. 4.25

p. 2 .11- 2 p.2.11- 2 Q.2.26-1 p.2.11-3 p.2.11- Q.5. 7 9 Q. 4 .23 Q.4.23 Q.5. 8 3 Amend. 19, Q. 5.83
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION ... . ...- WATER DAM OF Go PROFILE DAMPING ON

AND TYPE THICKNESS V PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH' DAMPING

Reinforced con- I I t Not available Ground water is Not avail- Aux. building Not available Soil % criti- Not
crete slab 9ft ... 0 o 00 near the surface able was modelled cal damping: available
thick r a o overs much of the as fixed base OBE 2

H 4 O site area assumptions
a-4ý .U 0 W with lumped

4 a0 0 4 mass building
qc)o ca t4 model. Re-

CU a actor buildin
a -0 o• 0 - model has a

W 0 ws.0 41 WwoS 1 4 0Wrocking soil
a -" W spring only.
n 0 0 .0-4  aM A comparison

2C o. S•0 P, .i 9 " s si stddy was
to amade with a

0 " 4) 'M aU 0 soil model140-40,-4.' " a by finite

' -H (a 0"00•Y. W element mesh.

o) o
0~~~ 4j a -40 a 0 $

P.-. 4 - d - W ... ow
&j W W to c Am4d 18
C: 0. cn P. 5.79CdW

oj q. aN p. 2.9- Amend. 14

-.5. - 0 10-I0 Q.5.3,Q.4.23Q. .8

p. 2.9-4
* Type and thickness of bearing information are presented together. 56-2



SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

O321SSA (% criti- LOAD COMBINATION ACVEPTANCE CRITERIA

cal damping) & ALLOWABLE' STRESSES

Reactor containment: 0.5/2.0 1) C = (1/0) (1.05 D + 1.25 P + 1.0 T + 1.25 E) ACI Code 318-63

2) C - (1/0) (1.05 D + 1.5 P + 1.0 T) refer to page 5.1-41

3) C = (1/0) (1.05 D + 1.0 P + 1.0 T + E-) for 0 values.

C - Required yield strenght of the structure as defined below AISC Manual of Steel Con-

D = Dead loads struction (6th Edition)

P - Design accident pressure
T Thermal loads due to the temperature gradient through the

wall and expansion of the liner and based on a temperature

corresponding to the factored design accident pressure

E - Operating basis earthquake (OBE) load
E' - Design basis earthquake (DBE) load
W - Wind load

- Capacity reduction factor

Q. 4.23 p. 5.1-38 p. 5.1-41
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SEISMIC REVIEW TABLE

MECRANICAL & PIPING

DAMPING M1ETOD DESIGN CRITERIA

OBK/SSg OF
(% criti- QUALIFICATION ACCEPTANCE CRITERIA
cal damping) LOAD COMBINATION

Pressure Vessels Pressure Piping & ALLOWABLE STRESSES

Piping OBE - 0.5 Analytical 1) Normal a) P 9 Sm m S ASHE B&PV Code
anddtlo b) P (or PL) + PB S 1.5 S b) P (or PL) + PB S S Section III, Nuclear Vesselsandm L B m L B

c) Pr(or P + PB + Q < 3.0 S for limit curves:

Testing m m WCAP 5890, Rev. 1

Z) Upset
condition a) Pm S m a) P S 1.2 S

b) Pro(or PLm + PB S 1.5 S m
0 P(orP PL + P B+ 3.0 S bL

•)Emergency
condition a) Pm s 1.2 Sm or Sy a) Pm S 1.2 S

whichever is larger b) Pm(or P L + PB s 1.5 (1.2 S)

b) Pm(or PL) + PB S 1.5

(1.2 S ) or 1.5 S which-
ever is larger y

) Faulted Design limit curves as Design limit curves as
zondition discussed in the text discussed in the text

Appendix D = Primary general membrane stress intensity
Amend. 14 L
e. 4.23 1= Primary local membrane stress intensity

P- $.32-1 p. Q4.23-3 B - Primary bending stress intensity Appendix D

Sm Stress intensity from ASME B&PV Code, Section III, nuclear vessels
S - Minimum specified material yield (ASME B&PV Code, Section III, Table

y N-421 or equivalent)
S = Allowable stress from USASI B31.1 Code for pressure piping.

Table B1-2, Appendix D
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SEISMIC-REVIEW TABLE

ELECTRZCAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRTTERIA
ALLOWABLE via ESSES

Not available got availible Not available Not available
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Lee, Richard

"rom: Powers, Dana A [dapower@sandia.gov]
Sent: Friday, April 01, 2011 3:24 PM
To: Lee, Richard
Subject: conference phone call at 4:30 EDT

Richard I think you said thý phone call today was at 4:30 EDT. Dana
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Lee, Richard

From: Powers, Dana A [dapower@sandia.gov]
Sent: Friday, April 01, 2011 4:36 PM
To: Lee, Richard
Subject: call today

I have received nothing either.

21



Lee, Richard

From: Richard L Garwin [rlg2@us.ibm.com]
Sent: Friday, April 01, 2011 7:03 PM
To: Adams, lan
Cc: Brinkman, Bill; Narendra, Blake; Hurlbut, Brandon; Sheron, Brian; Butnitz, Bob (pacbell.net);

Smith, Haley; McFarlane, Harold; Kelly, John E (NE); Grossenbacher, John (INL); Pitzer,
Karrie S.; Chambers, Megan (S4); Owens, Missy; Miller, Neile; Fitzgerald, Paige; Peterson,
Per; Lyons, Peter; Finck, Phillip; Garwin, Dick (EOP); Lee, Richard; Budnitz, Bob; Szilard,
Ronaldo; Steve Fetter; Aoki, Steven; Binkley, Steve; Mustin, Tracy

Subject: Shippable tanks are tiny compared with the need.

A 16,000 gallon tank is bout 60,000 liters, or 60 tons of water.

The torus of Unit I holds 5000 tons of water. Need 80 tanks.

Dick Garwin
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Bonaccorso, Amy

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr. [backflow.prevention@verizon.net]
Sent: Saturday, April 02, 2011 4:09 PM
To: NRC Allegation
Subject: Fw: EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER PLANT CRISIS --- Deep Sea

Water Temperatures for Cooling Rods Spent or Used. Special HYDRAULIC CEMENT to seal
leak after Salt Water removed from container.

FYI NRC.

----. Original Message---

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr.
Date: 4/2/2011 11:59:55 AM
To: cqiakcalaska.com; info(•cpiapanatlanta.orp; infoculacpibos.orq; rvoniiiapancc.orq; iicajapancc.orp;
cpid-pr(.cluest. net; japaninfoc.pisf.oriq; info( ccqiapansea.orp; ietaws.mofa..o.jp
Subject: Fw: EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER PLANT CRISIS --- Deep Sea Water
Temperatures for Cooling Rods Spent or Used. Special HYDRAULIC CEMENT to seal leak after Salt Water
removed from container.

FYI. URGENT FOR JAPAN!

------ Original Message-----

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr.
Date: 4/2/2011 11:21:26 AM
To: POTUS Office Of The President; rick.scott(ceoq.mvflorida.com; Senator Bill Nelson; Senator John
McCain; Rep. Paul; APFN; APFN-1; mailtothechiefccnn.com; Dlind49(,aol.com;
leurenmoret(dvahoo.com
Cc: Gordhan N. Patel; Albrodsky•,aol.com; betty.reed(,myfloridahouse.gov;
CristVWhillsborouqhcounty.orq; dana.young ,myfloridahouse.,qov; darrvl.rouson(,mvfloridahouse.,ov;
.req.steube•,mvfloridahouse.qov; iames.,rant(amyfloridahouse.qov; ianet.cruz•,mvfloridahouse.gov;
iim.boyd•,myfloridahouse.qov; ioyner. arthenia.webcflsenate.qov; latvala. iack.web(,flsenate.,ov;
rachel.burg in ,myfloridahouse. .ov; rachel ,willienelson.com; rich.,qlorioso(,mvfloridahouse.,ov;
seth.mckeel•,myfloridahouse.qov; shawn.harrisoncmvfloridahouse.qov; storms.ronda.web(,flsenate..ov;
will.weatherford(amyfloridahouse.qov
Subject: EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER PLANT CRISIS --- Deep Sea Water
Temperatures for Cooling Rods Spent or Used. Special HYDRAULIC CEMENT to seal leak after Salt Water
removed from container.



Ladies and Gentlemen:

Storage of spent rods deep in the Salt Water Ocean some 3,000 feet might find the
temperature staying at 40 degrees F continuous. Same of your refrigerator at home perhaps.
I have been provided with 8 NEW RADStickers from the Inventor Gordhan Patel at J.P. Labs
for use by any of your personnel who will be working at the plant and these stickers attach to
ID's or Drivers Licenses so the radiation levels can be measured daily, weekly and monthly.
Would also recommend placing some eventually on ALL equipment then a log started to see
how much radiation the equipment plus personnel are subjected to in the line of work
completed at the sites now or in the future. RADTRIAGE units work inside or outside as
suggested but the RADSticker can be read after each shift if necessary for workers.

Remember STORAGE OF RODS SPENT OR REMOVED FROM REACTORS means WATER
WITH DRY ICE COOLING FOR TRIP TO SEA THEN DROPPING RODS going to 12,000 feet
depth in THE BATHYPELAGIC ZONE below the 3,000 feet to say 12,000 FEET might find 36
degrees F. Each is suitable perhaps for storage of spent fuel rods in very deep sections of
sea water. Such no doubt was the bulk of laughter when it was recommended that spent rods
be deep six stored rather than underground in areas like the scrubbed YUCCA MOUNTAIN
storage which might now be for members of Congress and their families to live in any Nuclear
Emergency in the USA. Wonder if SUPER THICK MILL PLASTIC SHEATING WOULD ALLOW
SEALING FROM SALT WATER YET LET COLD GO THROUGH TO KEEP RODS SAFE ? Check
with NRC personnel on this NEW STORAGE METHOD " DEEP SIX" IDEA!

As a State of Florida Certified Plumbing Contractor let me tell you that SOLAR
ENERGY/DIESEL GENERATORS should be the backup system for batteries and generators
running pumps for cooling near ALL NUCLEAR POWER PLANTS AND EARTHQUAKE PROOF
BLADDERS AND TANKS SHOULD HOUSE EXTRA FRESH WATER NEAR NUCLEAR
REACTORS for just such an emergency. DRY ICE CAN BE DROPPED INTO THE POOLS AS
WELL AS LOX OR LIQUID NITROGEN PUSHED THROUGH STEEL PIPING SUBMERGED AND
EXPOSED IN THE WATER TO ALLOW COOLING BUT HOSPITALS HAVE LARGE TANKS
WHICH CAN BE RELOADED WHEN RUNNING OUT LIKE I FOUND AT TAMPA GENERAL
HOSPITAL when working there for 8.5 years.

Why CNN does not show super tankers pulled or pushed loaded with fresh water from even
CHINA if necessary into the harbor near the stricken plants or cities to supply fresh potable
water for drinking and bathing is still a mystery. 100 foot coils of black plastic piping coiled
and attached to tanks with shower handles and ball valve would allow any WORKERS to be
decontaminated with fresh warm water or showers but I still like the DECONTAMINATION
PROCEDURES WRITTEN BY DR. DOUG ROKKE FOR THE U.S. MILITARY.

Roads should have 100 tankers with fresh water coming into the area like milk trucks to let the
people fill gallon zip lock bags which can be doubling as latrine items storing urine and fecal
matter to be picked up and burned. COLD WEATHER SIGNALS USE OF DRUM LINERS
TWO PER PERSON STEP INSIDE THEN PULL ONE OVER YOUR HEAD AND SLEEP WARM
..... CAMP JAPAN CAN MAKE IT !

Don't start on not having fuel when there are thousands upon thousands of vehicles with
gasoline tanks still containing gas sitting everywhere plus trucks and boats using diesel
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would power super generators which have not arrived for reasons unknown. SNAP LIGHTS or
shake and snap which last 12 hours giving off light could be used by people inside rolling
latrines over 55 gallon drums with seal top lids LEFT OPEN for pickup on barges and dropping
or washing contents off barges at sea to make fish food. People cringed when I
recommended taking the dead to barges, having a prayer service then taking barges to sea,
chopping up the dead with SUPER STRONG WOOD CHIPPERS then washing down the barges
after all are made into FISH FOOD. What are you going to do ? Burn the bodies releasing
RADIOACTIVE PARTICLES INTO THE JAPANESE AIR, WATER, SAND AND SOIL OR ON
PLANTS AS IT FALLS BACK TO THE GROUND WHILE BODIES ARE CREMATED ? Now that
is smart!

See http:/lwww.scribd.com.ralphwhitlevsr as these items needed NOW in Japan were
provided on the Internet for the earthquake in Haiti from a Florida Contractor!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION: Ever hear of
QUICKRETE HYDRAULIC CEMENT which almost sets up in water which can be poured
outside a container area with a crack while de-watering through pumps and special piping
with filters occurs keeping the area dry until a few cement trucks can pull up and the entire
load forced into a hole which will also cause cement to seal the crack and come inside the
container a small amount. Plumbing Contractors USE hydraulic cement for leaks with septic
tanks which are concrete and steel. CHECK WITH THE EXPERTS IN JAPAN since WE have to
mix only what we will use in 3 minutes so several people with those 10 mil thick bags or super
powerful mixing items can allow mixing and pouring quickly into the hole sealing the crack
then cement trucks with different cement mixture can apply a concrete WEDGE WITH STEEL
SUPPORT PILINGS TO KEEP IT ALL IN PLACE ! Time involved including digging perhaps
less than 2 hours on site. HYDRAULIC CEMENT MUST BE PLACED QUICKLY INTO THE
AREA that is why we recommended using a'rubber section and steel supported by pilings and
plate with hydraulic jacks. Gives you a little more time to work out the problems stopping the
water flow and allowing de-watering of the soil.

http://www.g uikrete.com/ProductLineslHyd raulicWaterStopCementPro.asp

http://www.q uikrete.com/PDFs/DATA SHEET-Hydraulic%20Water-
Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR CONCRETE, EVEN
HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF WATER CAN BE BROUGHT DOWN IN
THE CONTAINER:

No need to try to worry when one can place even thick rubberized matting over a crack then
reinforce the outer crack with steel and use A12 inch wide steel sections pounded into the
ground then apply pressure over the plate with jacks before pouring all in concrete. STOP
THE LEAK - ABSOLUTELY. Prevent further cracks if there is an explosion MAYBE NOT but
then one can use the huge circular container welded in place where you would seal same all
around building then pour concrete over the top some 20 feet high and buried some 10 feet in
the ground or more sealing everything ! Read what was recommended then check it out
immediately.

REMEMBER 1 FOOT THICK RUBBER MAT CUT X FEET SQUARE OVER CRACK IN WALL OR
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CONTAINER ALLOWING 12 INCHES UP, SIDES AND DOWN FOR FUTURE CRACKS, THEN
PLANT OR POUND THICK STEEL PLATES INTO THE GROUND TO ALLOW A FORMED CUT
SECTION OF STEEL TO BE LOWERED THEN HYDRAULIC JACKS PUSHING THE PLATE OVER
THE PATCH OF RUBBER ONLY TO STOP THE LEAK BEFORE CRACKING MORE THEN SEAL
ALL IN HYDRAULIC CEMENT! How long does that take and you have stopped the leak or
crack! HYDRAULIC CEMENT MUST ONLY BE MIXED WITH FRESH WATER FOLKS ...... NO
SALT WATER OR IT WILL FAIL !

Think of Japan building a SEAWALL when they pound special plates in the ground then
sealing same they POUR CEMENT FOOTERS after sealing the sea water away with pumps DE
WATERING the area for a few hours at least. HOW HARD CAN THAT BE TO VISUALIZE.

Now think of 10 mil thick 3 FT SQUARE BAGS then find barges of Concrete in 80 pound bags,
Take a few tanker trucks with cement trucks and load the cement trucks with the proper
mixture and you have a CEMENT PLANT. Due to the radiation the CEMENT might have to
come from inland in those trucks but CEMENT PUMPS like HI-RISE BUILDERS use pouring
flooring UP will push the slurry mix any height required and it is CRITICAL to verify FRESH
WATER and proper mixture of HYDRAULIC CEMENT to make it set up quickly.

Professionally submitted FREE to the NRC and people of Japan.

Ralph Charles Whitley, Sr. CFC0326321
Tampa Phone: L813-286-2333) SKYPE: ralphwhitleysr
040211 @ 11:21 AM Eastern Saturday

Ralph Charles Whitley, Sr. CFC032631
Backflow Prevention, Inc.
4532 W. Kennedy Blvd. PMB-276
Tampa, Florida 33609-2042 USA
Phone(_813-286-2333)

SCRIBID ID: ralphwhitleysr
SKYPE ID: ralphwhitleysr

SCRIBD WEB PAGE: http://www.scribd.com/ralphwhitleysr

backflow.prevention(@verizon.net) £
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Bonaccorso, Amy

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr. [backflow.prevention@verizon.net]
Sent: Sunday, April 03, 2011 12:06 PM
To: cgjak@alaska.com; info@cgjapanatlanta.org; infocul@cgjbos.org; ryoji@japancc.org;

jic@japancc.org; cgjd-pr@quest.net; japaninfo@ggjsf.org; info@cgjapansea.org;
jet@ws.mofa.go.jp; APFN; APFN-1; tilo@socom.mil

Cc: POTUSOffice Of The President; mailtothechief@cnn.com; Senator Bill Nelson; Rep. Paul;
betty.reed@myfloridahouse.gov; CristV@hillsboroughcounty.org;
dana.young@myfloridahouse.gov; darryl.rouson@myfloridahouse.gov;
greg.steube@myfloridahouse.gov; james.grant@myfloridahouse.gov;
janet.cruz@myfloridahouse.gov; jim.boyd@myfloridahouse.gov;
joyner.arthenia.web@flsenate.gov; latvala.jack.web@flsenate.gov;
rachel.burgin@myfloridahouse.gov; rachel@willienelson.com;
rich.glorioso@myfloridahouse.gov; seth.mckeel@myfloridahouse.gov;
shawn.harrison@myfloridahouse.gov; storms.ronda.web@flsenate.gov;
will.weatherford@myfloridahouse.gov; rick.scott@eog.myflorida.com; NRC Allegation

Subject: NEW EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER PLANT CRISIS --- Deep Sea
Water Temperatures for Cooling Rods Spent or Used. Special HYDRAULIC CEMENT to seal
leak after Salt Water removed from container THEN DAMAGE CONTROL TECHNIQUE
FOLLOWED SEALING THE ...

Importance: High

LADIES AND GENTLEMEN:

NOT TOO MANY OF YOU NUCLEAR POWER PLANT OPERATORS OR OWNERS HAVE
WORKED WITH FLOWING WATER FROM CRACKS IN EARTH/STEEL BULKHEADS OR EVEN
POOLS OR CONCRETE ENCLOSURES UNDERGROUND.

Make no mistake, AMERICA and other Nations are at risk should US PROFESSIONALS NOT
PROVIDE SOUND VERIFIABLE METHODS TO SOLVE ODD PROBLEMS YOUR NUCLEAR
POWER PEOPLE DO NOT ENCOUNTER. Check with any City, State or County SEWER OR
WATER DEPARTMENT PROFESSIONALS and they will confirm the information shown below to be
sound and willwork every single time. Key is only provide enough pressure to STOP THE LEAK not
cause further failure of damaged concrete sections but allow extra rubberized seals like one would use on
top of canning jars except these will be 1 inch thick but compressible rubber to seal the leak until a full
pour can be accomplished with HYDRAULIC CEMENT not average cement.

FLOWING WATER CANNOT BE STOPPED WITH CEMENT POUR EVEN IN THE CONCRETE
VAULTS PRESSURE WOULD PUSH IT OUT AND YOU CAN JACKHAMMER THE CEMENT
WHICH WILL LIFT AWAY FROM THE FLOW OF CONCRETE THEN PREPARE THE AREA
PROPERLY AND APPLY THE PILLOW OF RUBBERIZED MATERIAL THEN PLATE OF STEEL
THEN PRESS FROM THE OTHER SIDE AGAINST THE PLATE WITH ITEMS YOU HAVE SEEN
NAVAL PERSONNEL FIGHT WATER LEAKING THROUGH HULLS ON SUBMARINES TO
SHIPS OF THE FLEET. ASK THE NAVY PERSONNEL WITH DAMAGE CONTROL HOW TO
STOP THE LEAK AND THEN POUR HYDRAULIC CEMENT TO STOP ANY FURTHER
EXPANSION OF THE CRACK. THEY ARE THE EXPERTS MR. PRESIDENT AND JAPANESE
EMBASSY STAFF. USE THEM AND THEIR KNOWLEDGE PLUS THEY MAY EVEN LOAN YOU
THE EQUIPMENT SO YOU CAN WATCH A FLICK AND DO IT EVERY TIME!



U.S. NAVY HAS DONE THIS IN DAMAGE CONTROL SCHOOLS AND SHIPBOARD FOR OVER
100 YEARS.

See http://www.scribd.com.ralphwhitleysr as these items needed NOW in Japan were provided on the
Internet for the earthquake in Haiti from a Florida Contractor!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION: Ever hear of
QUICKRETE HYDRAULIC CEMENT which almost sets up in water which can be poured outside a
container area with a crack while de-watering through pumps and special piping with filters occurs
keeping the area dry until a few cement trucks can pull up and the entire load forced into a hole which
will also cause cement to seal the crack and come inside the container a small amount. Plumbing
Contractors USE hydraulic cement for leaks with septic tanks which are concrete and steel. CHECK
WITH THE EXPERTS IN JAPAN since WE have to mix only what we will use in 3 minutes so several
people with those 10 mil thick bags or super powerful mixing items can allow mixing and pouring quickly
into the hole sealing the crack then cement trucks with different cement mixture can apply a concrete
WEDGE WITH STEEL SUPPORT PILINGS TO KEEP IT ALL IN PLACE! Time involved including
digging perhaps less than 2 hours on site. HYDRAULIC CEMENT MUST BE PLACED QUICKLY
INTO THE AREA that is why we recommended using a rubber section and steel supported by pilings
and plate with hydraulic jacks. Gives you a little more time to work out the problems stopping the water
flow and allowing de-watering of the soil.

http://www.quikrete.com/ProductLines/HydraulicWaterStopCementPro.asp

http://www.quikrete.com/PDFs/DATA SHEET-Hydraulic%20Water-Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR CONCRETE,
EVEN HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF WATER CAN BE BROUGHT
DOWN IN THE CONTAINER:

No need to try to worry when one can place even thick rubberized matting over a crack then reinforce
the outer crack with steel and use '12 inch wide steel sections pounded into the ground then apply
pressure over the plate with jacks before pouring all in concrete. STOP THE LEAK - ABSOLUTELY.
Prevent further cracks if there is an explosion MAYBE NOT but then one can use the huge circular
container welded in place where you would seal same all around building then pour concrete over the top
some 20 feet high and buried some 10 feet in the ground or more sealing everything ! Read what was
recommended then check it out immediately.

[[[REMEMBER 1 FOOT THICK RUBBER MAT CUT X FEET
SQUARE OVER CRACK IN WALL OR CONTAINER ALLOWING
12 INCHES UP, SIDES AND DOWN FOR FUTURE CRACKS, NO
STEEL AS YOU HAVE ANOTHER SIDE WHERE PLATE CAN BE
ATTACHED OR HELD IN PLACE WHILE WORKERS ATTACH
SPECIAL SCREW BOLTS TO PRESS AGAINST THE PLATE
AND RUBBER TO SEAL THE LEAK WITHOUT CAUSING

2



FRACTURE OF MORE. ONCE WATER IS STOPPED THEN AND
ONLY THEN FILL THE ENTIRE AREA WITH HYDRAULIC
CEMENT IN THAT CONCRETE UNDERGROUND FOUR
WALLED CONTAINER USING ONLY FRESH WATER AFTER
PUMPING DOWN ALL WATER REMAINING IN THE CEMENT
PIT USED FOR ELECTRICAL CONNECTIONS AND FEEDING
THE WATER TO THE SEA.

REMEMBER ALLOW A FORMED CUT SECTION OF STEEL TO
BE LOWERED THEN HYDRAULIC JACKS EVEN SCREW
JACKS ONLY PUSHING THE PLATE OVER THE PATCH OF
RUBBER ENOUGH TO ONLY STOP THE LEAK BEFORE
CAUSING MORE PRESSURE CRACKING MORE OF DAMAGED
CONCRETE THEN SEAL ALL IN HYDRAULIC CEMENT!

How long does that take and you have stopped the leak or crack!
HYDRAULIC CEMENT MUST ONLY BE MIXED WITH FRESH
WATER FOLKS......NO SALT WATER OR IT WILL FAIL !]]]

Professionally submitted FREE to the NRC and people of Japan Sunday April 3, 2011 as I fear not giving
you the information could risk MASSIVE NUCLEAR EXPLOSIONS AT THE PLANT AND
ENDANGER AMERICA AS WELL AS THE ENTIRE PLANET.

Have passport and medications for four weeks Mr. President and Japanese Embassy Staff should I be
needed there. Japan Airlines can bring me to your Nation if necessary as this inability to follow
professional recommendations is unbelievable. WHERE IS THE MAN TO HOLD HIS HAND OVER
THE WATER FLOW LIKE PUTTING A FINGER IN A RESERVOIR LEAK? IS THAT
PROFESSIONALISM DROPPING CONCRETE ONTO A FIRE HYDRANT FLOW OF WATER IN A
CONCRETE BOX IN THE GROUND ? 1 POUND OF WATER PRESSURE PER HOW MANY
INCHES COLUMN OF WATER STORED ? I WAS TAUGHT 14.7 INCHES COLUMNAR EQUALS 1
POUND. How tall is the building and how many pounds of pressure will be pushing water through the
crack. THIS IS NOT A FISH TANK FOLKS! CHECK WITH THE NAVAL SUBMARINE SERVICE
AND SHIPS OF THE NAVY....JAPANESE NAVY GOES THROUGH SIMILAR TRAINING BUT
YOU HAVE A BASE IN JAPAN PLUS FLEET OFFSHORE TO DRAW INFORMATION FROM .....
BORROW THEIR EQUIPMENT AND SCREW JACKS FOR THAT CEMENT SECTION.

Ralph Charles Whitley, Sr. CFC032631
Backflow Prevention, Inc.
Phone: 813-286-2333
Tampa

040311 * 12:05 PM Eastern Sunday
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Remember:

Storage of spent rods deep in the Salt Water Ocean some 3,000 feet might find the temperature staying
at 40 degrees F continuous. Same of your refrigerator at home perhaps. I have been provided with 8
NEW RADStickers from the Inventor Gordhan Patel at J.P. Labs for use by any of your personnel who
will be working at the plant and these stickers attach to ID's or Drivers Licenses so the radiation levels
can be measured daily, weekly and monthly. Would also recommend placing some eventually on ALL
equipment then a log started to see how much radiation the equipment plus personnel are subjected to
in the line of work completed at the sites now or in the future. RADTRIAGE units work inside or
outside as suggested but the RADSticker can be read after each shift if necessary for workers.

Remember STORAGE OF RODS SPENT OR REMOVED FROM REACTORS means WATER
WITH DRY ICE COOLING FOR TRIP TO SEA THEN DROPPING RODS going to 12,000 feet
depth in THE BATHYPELAGIC ZONE below the 3,000 feet to say 12,000 FEET might find 36
degrees F. Each is suitable perhaps for storage of spent fuel rods in very deep sections of
sea water. Such no doubt was the bulk of laughter when it was recommended that spent rods
be deep six stored rather than underground in areas like the scrubbed YUCCA MOUNTAIN
storage which might now be for members of Congress and their families to live in any Nuclear
Emergency in the USA. Wonder if SUPER THICK MILL PLASTIC SHEATING WOULD ALLOW
SEALING FROM SALT WATER YET LET COLD GO THROUGH TO KEEP RODS SAFE ? Check
with NRC personnel on this NEW STORAGE METHOD " DEEP SIX" IDEA!

As a State of Florida Certified Plumbing Contractor let me tell you that SOLAR
ENERGY/DIESEL GENERATORS should be the backup system for batteries and generators
running pumps for cooling near ALL NUCLEAR POWER PLANTS AND EARTHQUAKE PROOF
BLADDERS AND TANKS SHOULD HOUSE EXTRA FRESH WATER NEAR NUCLEAR
REACTORS for just such an emergency. DRY ICE CAN BE DROPPED INTO THE POOLS AS
WELL AS LOX OR LIQUID NITROGEN PUSHED THROUGH STEEL PIPING SUBMERGED AND
EXPOSED IN THE WATER TO ALLOW COOLING BUT HOSPITALS HAVE LARGE TANKS
WHICH CAN BE RELOADED WHEN RUNNING OUT LIKE I FOUND AT TAMPA GENERAL
HOSPITAL when working there for 8.5 years.

Why CNN does not show super tankers pulled or pushed loaded with fresh water from even
CHINA if necessary into the harbor near the stricken plants or cities to supply fresh potable
water for drinking and bathing is still a mystery. 100 foot coils of black plastic piping coiled
and attached to tanks with shower handles and ball valve would allow any WORKERS to be
decontaminated with fresh warm water or showers but I still like the DECONTAMINATION
PROCEDURES WRITTEN BY DR. DOUG ROKKE FOR THE U.S. MILITARY.

Roads should have 100 tankers with fresh water coming into the area like milk trucks to let the
people fill gallon zip lock bags which can be doubling as latrine items storing urine and fecal
matter to be picked up and burned. COLD WEATHER SIGNALS USE OF DRUM LINERS
TWO PER PERSON STEP INSIDE THEN PULL ONE OVER YOUR HEAD AND SLEEP WARM
..... CAMP JAPAN CAN MAKE IT!

Don't start on not having fuel when there are thousands upon thousands of vehicles with

4



gasoline tanks.still containing gas sifting everywhere plus trucks and boats using diesel
would power super generators which have not arrived for reasons unknown. SNAP LIGHTS or
shake and snap which last 12 hours giving off light could be used by people inside rolling
latrines over 55 gallon drums with seal top lids LEFT OPEN for pickup on barges and dropping
or washing contents off barges at sea to make fish food. People cringed when I
recommended taking the dead to barges, having a prayer service then taking barges to sea,
chopping up the dead with SUPER STRONG WOOD CHIPPERS then washing down the barges
after all are made into FISH FOOD. What are you going to do ? Burn the bodies releasing
RADIOACTIVE PARTICLES INTO THE JAPANESE AIR, WATER, SAND AND SOIL OR ON
PLANTS AS IT FALLS BACK TO THE GROUND WHILE BODIES ARE CREMATED ? Now that
is smart!

See http://www.scribd.com.ralphwhitlevsr as these items needed NOW in Japan were
provided on the Internet for the earthquake in Haiti from a Florida Contractor!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION: Ever hear of
QUICKRETE HYDRAULIC CEMENT which almost sets up in water which can be poured
outside a container area with a crack while de-watering through pumps and special piping
with filters occurs keeping the area dry until a few cement trucks can pull up and the entire
load forced into a hole which will also cause cement to seal the crack and come inside the
container a small amount. Plumbing Contractors USE hydraulic cement for leaks with septic
tanks which are concrete and steel. CHECK WITH THE EXPERTS IN JAPAN since WE have to
mix only what we will use in 3 minutes so several people with those 10 mil thick bags or super
powerful mixing items can allow mixing and pouring quickly into the hole sealing the crack
then cement trucks with different cement mixture can apply a concrete WEDGE WITH STEEL
SUPPORT PILINGS TO KEEP IT ALL IN PLACE! Time involved including digging perhaps
less than 2 hours on site. HYDRAULIC CEMENT MUST BE PLACED QUICKLY INTO THE
AREA that is why we recommended using a rubber section and steel supported by pilings and
plate with hydraulic jacks. Gives you a little more time to work out the problems stopping the
water flow and allowing de-watering of the soil.

http:/lwww.guikrete.com/ProductLines/HydraulicWaterStopCementPro.asp

http://www.quikrete.com/PDFs/DATA SH EET-Hydraulic%20Water-
Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR CONCRETE, EVEN
HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF WATER CAN BE BROUGHT DOWN IN
THE CONTAINER:

No need to try to worry when one can place even thick rubberized matting over a crack then
reinforce the outer crack with steel and use '12 inch wide steel sections pounded into the
ground then apply pressure over the plate with jacks before pouring all in concrete. STOP
THE LEAK - ABSOLUTELY. Prevent further cracks if there is an explosion MAYBE NOT but
then one can use the huge circular container welded in place where you would seal same all
around building then pour concrete over the top some 20 feet high and buried some 10 feet in
the ground or more sealing everything ! Read what was recommended then check it out
immediately.
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REMEMBER 1 FOOT THICK RUBBER MAT CUT X FEET SQUARE OVER CRACK IN WALL OR
CONTAINER ALLOWING 12 INCHES UP, SIDES AND DOWN FOR FUTURE CRACKS, THEN
PLANT OR POUND THICK STEEL PLATES INTO THE GROUND TO ALLOW A FORMED CUT
SECTION OF STEEL TO BE LOWERED THEN HYDRAULIC JACKS PUSHING THE PLATE OVER
THE PATCH OF RUBBER ONLY TO STOP THE LEAK BEFORE CRACKING MORE THEN SEAL
ALL IN HYDRAULIC CEMENT! How long does that take and you have stopped the leak or
crack! HYDRAULIC CEMENT MUST ONLY BE MIXED WITH FRESH WATER FOLKS ...... NO
SALT WATER OR IT WILL FAIL!

Think of Japan building a SEAWALL when they pound special plates in the ground then
sealing same they POUR CEMENT FOOTERS after sealing the sea water away with pumps DE
WATERING the area for a few hours at least. HOW HARD CAN THAT BE TO VISUALIZE.

Now think of 10 mil thick 3 FT SQUARE BAGS then find barges of Concrete in 80 pound bags,
Take a few tanker trucks with cement trucks and load the cement trucks with the proper
mixture and you have a CEMENT PLANT. Due to the radiation the CEMENT might have to
come from inland in those trucks but CEMENT PUMPS like HI-RISE BUILDERS use pouring
flooring UP will push the slurry mix any height required and it is CRITICAL to verify FRESH
WATER and proper mixture of HYDRAULIC CEMENT to make it set up quickly.

Professionally submitted FREE to the NRC and people of Japan.

Ralph Charles Whitley, Sr. CFC0326321
Tampa Phone: 183-286-2333-)-SKYPE: ralphwhitleysr
040211 @ 11:21 AM Eastern Saturday

Ralph Charles Whitley, Sr. CFC032631
Backflow Prevention, Inc.
4532 W. Kennedy Blvd. PMB-276
Tampa, Florida 33609-2042 USA
PhonefI13-286-2333

SCRIBID ID: ralphwhitleysr
SKYPE ID: ralphwhitleysr

SCRIBD WEB PAGE: http://www.scribd.com/ralphwhitleysr

(backflow.preventionCZverizon.net ) 6
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From: Ruth DeLaMater Bundv or Ralh Charles Whitler. Sr,
To: ; A v C.Aleation; Sena BilN on; rick.scott(&eoa.mvflorida com; mailtothechiefnacnn.com; ciak(balaska.com;

info(lacaiapanatlanta.ore; info~ t; Inguirs; rvoiig iaancc.org ; Dlind49(aol.com; leurenmoret(Evahootcom
Cc: tobin.ienniferanrc.oov; deavers.ronrnrc.qov; betty.reednmvfloridahouse.aov; CristVnahillsborouahcountv.oro;

dana.vounoa mvfloridahouse.gov; darrvl.rousonomvfloridahouse.eov; orea.steubenmvfloridahouseaov;
iames.grantamvfloridahouse.oov; ianet.cruznmvfloridahouse.qov; iim.bovdnmvfloridahouse.aov; iovner.arthenia.web(Mflsenate.eov;
latvala.iack.web(aflsenate.aov; rachel.burein(mvfloridahouse.gov; rachelwwillienelson.com; rich.aloriosoamvfloridahouse.eov;
seth.mckeelrmvfloridahouse.oov; shawn.harrison(rmvfloridahouseaov; storms ronda.webnflsenate.aove
will weatherfordamvfloridahouse.aov

Subject: Fw: ADDITIONAL INFORMATION Re: NEW EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER PLANT CRISIS --- Deep Sea Water
Temperatures for Cooling Rods Spent or Used. Spedal HYDRAULIC CEMENT to seal leak after Salt Water removed from container THEN
DAMAGE CONTROL ...

Date: Sunday, April 03, 2011 9:57:10 PM
Attachments: SENDER EMAILbackflowW(a orevention@verizonW)net.pnq

irnaoe021,Dno

Importance: High

S Amy Bonaccorso and others:

The problem in Japan can go INTERNATIONAL in a flash without people contacting
professionals as indicated below. Thank you for your kind response to the OLD
MAN WHO APPEARS TO BE EXPRESSING A "RANT" when in actual Truth the man
is a Professional Injured from Cancer, recovering from Surgery with a large SKIN
GRAFT DEEP ON RIGHT FOREARM, Scar behind Left Ear and bleeding yet advising
Dr. Doug Rokke and Dr. Leuren Moret plus the President that I would GLADLY at 70
years old replace a young worker inside that facility.

SEE YOUR RESPONSE TO THOSE WORKING FOR NRC THEN REVIEW WHAT
TRAINING I HAD AND HOW A DECORATED AMERICAN VETERAN AND
PLANKOWNER FOR THE U.S.S. ENTERPRISE CVAN-65 COULD POSSIBLY KNOW
ANYTHING ABOUT NUCLEAR RADIATION AND ACCIDENTS OR HOW TO STOP THE
RADIATION LEAKS WHICH ANY STATE OF FLORIDA CERTIFIED PLUMBING
CONTRACTOR WOULD KNOW!

I will, for information, attach your message BELOW FOR REVIEW. Right now this
information is SUPER CRITICAL as all of the PLanet could suffer because someone
throws away the messages as from a man with a RANT ? I even gave ALL ACROSS
THE PLANET THE OPEN SOLUTION TO SELECT A SUPER DEEP ABYSS AND
STORE THE SPENT FUEL FROM ALL NATIONS IN A CONTROLLED
TEMPERATURE...even if you loose the opportunity to make ballast or Depleted
Uranium Munitions from same. Remember NRC that YUCCA MOUNTAIN SPENT
BILLIONS and has been closed down for storage. Where YOU will store all of the
contaminated SAND FROM IRAQ, AFGHANISTAN, PAKISTAN and perhaps LIBYA is
a mystery.

I say DEEP SIX IT....12,000 feet abyss is my first choice. You do not know what it
means to offer YOUR LIFE to a young person so they can survivel

I remember a P02 Monsoor who was with EOD Unit 2 who threw himself on a
grenade at a young age to save his team. DID HE RANT TOO ? No Dragon Skin
Body Armor but instead wore plate vests from Interceptor. Pinnacle Armor makes
Dragon Skin Body Armor and they have never had a penetration from lED or bullet
fired. Gee....what is the problem there... General's have stock in Interceptor ? I
carry and have carried a ballistic clipboard since 1960's in law enforcement. Latest
LEVEL III clipboards were donated to Tampa Police and Hillsborough County
Sheriff's Office Tactical Response Team or Special Weapons And Tactics team
members. Stupid RANT again ? Imagine every military person with such
protection which would save lives. My Clipboards are about $50 to manufacture
and the hardest part is sealing and painting the FIBERGLASS 1/2 INCH THICK
sections. BLAME UNCLE AND LAW ENFORCEMENT as they trained me along with
the Shipyard when building U.S.S. Enterprise CVAN-65 as I am a PLANK OWNER !



. I

DO READ AND REVIEW THE RANT BELOW AND THEN GET THOSE SPECIALISTS
USING PROPER TECHNIQUES SINCE THEY HAVE LANDED IN TOKYO ! I KNOW
YOU DO WANT TO STOP THE RADIATION WATER GOING INTO THE WATER
AROUND THE PLANT. IF YOU GO THERE WEAR SPECIAL NAIL PROOF BOOTS!

Ralph Charles Whitley, Sr.
040311 @ 9:55 PM Eastern Tampa

------- Original Message -------

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr.
Date: 4/3/2011 1:10:16 PM
To: news@worldnetdaily.com; Reporter Bob Unruh WND; WorldNetDaily
Subject: Fw: ADDITIONAL INFORMATION Re: NEW EMERGENCY REVIEW FOR JAPAN NUCLEAR
POWER PLANT CRISIS --- Deep Sea Water Temperatures for Cooling Rods Spent or Used. Special
HYDRAULIC CEMENT to seal leak after Salt Water removed from container THEN DAMAGE CONTROL
TECHNIQUE FOLLOWED SEALING THE LEAK BEFORE POURING CONCRETE OR HYDRAULIC
CEMENT..

Even the Japanese NAVY know how to solve the water leaking through that crack in
P electrical vault piping.

Ralph

------- Original Message -------

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr.
Date: 4/3/2011 12:33:25 PM
To: cgiak~alaska.com; info~cgiapanatlanta.org; infocul@cgibos org; ryo'ii2apancc.org;
iic@iapancc.org; cgid-pr@quest.net; iapaninfocggisf.org; info@cgiapansea.org; iet@ws.mofagoi.p;
APFN; APFN-1; tiloasocom.mil
Cc: POTUS Office Of The President; mailtothechiefccnn.com; Senator Bill Nelson; Rep. Paul;
betty.reedamvfloridahouse.gov; CristVchillsboroughcounty.org; dana.young&myfloridahouse.gov:
darryl.rousonamyfloridahouse.gov; greg.steube~myfloridahouse.gov; names grant~myfloridahouse gov;
ianet.cruz@myfloridahouse.gov; iim.boyd@myfloridahouse.gov; ioyner.arthenia.web~flsenate gov;
latvala.iack.web~flsenate.gov; rachel burgin@mvfloridahouse.gov; rachel@willienelson.com;
rich.glorioso~myfloridahouse. gov; seth.mckeel@mvfloridahouse gov;
shawn.harrison@mvfloridahouse.gov; storms.ronda.web@flsenate.gov;
will.weatherford@myfloridahouse.gov; rick.scott@eog.mvflorida.com; NRCAllegation
Subject: ADDITIONAL INFORMATION Re: NEW EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER
PLANT CRISIS --- Deep Sea Water Temperatures for Cooling Rods Spent or Used. Special HYDRAULIC
CEMENT to seal leak after Salt Water removed from container THEN DAMAGE CONTROL TECHNIQUE
FOLLOWED SEALING THE LEAK BEFORE POURING CONCRETE OR HYDRAULIC CEMENT..

L REMEMBER:

ONE POUND PER SQUARE INCH EQUALS 2.3 FEET HIGH COLUMN OF WATER OR
28 INCHES COLUMN.

HOW TALL WAS YOUR BUILDING IN INCHES FROM TOP OF WATER TO
UNDERGROUND CRACK AREA ?



FIRE HYDRANT PRESSURE TAKES SPECIAL SEALING FOLKS AND IF IT WAS A
FLOW OF WATER YOU HAVE TO MATCH THE PRESSURE PLUS 5 PSI PERHAPS
TO STOP THE FLOW FROM THE CRACK. Thinking 14.7 PSI atmospheric pressure
does NOTHING when figuring WATER COLUMN AND THEN FIGURE SEA WATER
COLUMN WHICH MAY BE DIFFERENT ALTOGETHER!

Atmospheric Pressure 14.7 PSI will support a column of water 33.9 feet high.
Understanding I psi X lft/0.433 psi = 2.3 ft (or 28 inches)

Now measure the exterior upper level of the container where water TOP might be
then figure in inches then divide by 28 to get pounds per square inch perhaps at the
slit in the cement in the pit. Hope that illustrates what your problem may be. NOW
remember apply ONLY ENOUGH PRESSURE on the rubber via the plate of steel and
screws to STOP THE LEAK. Then pour the hydraulic cement.

NAVAL DAMAGE CONTROL HAVE THE TRAINING, FILMS AND EQUIPMENT TO
STOP THAT LEAK IN 2 HOURS FLAT!

JAPANESE NAVY AND U.S. NAVY ALL PRACTICE THIS PROBLEM, ESPECIALLY
ON SUBMARINES!

Ralph Charles Whitley, Sr. CFC032631
Backflow Prevention, Inc.
Phone(813-286-2333.t'
040311"@ 12:32 PM Eastern

------- Original Message -------

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr.
Date: 4/3/2011 12:05:57 PM
To: cgiakaalaska.com; infogcgiaoanatlanta.org; infocul@cgibos.org; ryoii&4apanccorg;
ic@iapanccorg; cgid-praquest.net; Japaninfo )gg'sf.org; info@cgiapansea.org; jetQws.mofa.go.jp;
APFN; APFN-1; tiloasocom.mil
Cc: POTUS Office Of The President; mailtothechief@cnn.com; Senator Bill Nelson; Rep. Paul;
betty.reed~myfloridahouse.gov; CristV@hillsboroughcounty.org; dana.young~myfloridahouse.gov;
darryl.rousonamyfloridahouse.gov; greg.steube(myfloridahouse.gov; iames.grantamyfloridahouse.gov;
ianet.cruz@myfloridahouse.gov; im. boydamyfloridahouse.gov; ioyner.arthenia.webcfIsenate.gov;
latvala.iack.web@flsenate.gov; rachel burgin.mvfloridahouse gov; rachel@willienelson.com;
rich.glorioso@myfloridahouse gov; seth.mckeelkmyfloridahouse.gov;
shawn.harrison~mvfloridahouse.gov; storms rondamweb@flsenate.gov;
will.weatherford@myfloridahouse.gov; rick.scott2eog.myflorida.com; NRC Allegation
Subject: NEW EMERGENCY REVIEW FOR JAPAN NUCLEAR POWER PLANT CRISIS --- Deep Sea
Water Temperatures for Cooling Rods Spent or Used. Special HYDRAULIC CEMENT to seal leak after Salt
Water removed from container THEN DAMAGE CONTROL TECHNIQUE FOLLOWED SEALING THE
LEAK BEFORE POURING CONCRETE OR HYDRAULIC CEMENT..

,• LADIES AND GENTLEMEN:

NOT TOO MANY OF YOU NUCLEAR POWER PLANT OPERATORS OR OWNERS
HAVE WORKED WITH FLOWING WATER FROM CRACKS IN EARTH/STEEL
BULKHEADS OR EVEN POOLS OR CONCRETE ENCLOSURES UNDERGROUND.



Make no mistake, AMERICA and other Nations are at risk should US
PROFESSIONALS NOT PROVIDE SOUND VERIFIABLE METHODS TO SOLVE ODD
PROBLEMS YOUR NUCLEAR POWER PEOPLE DO NOT ENCOUNTER. Check with
any City, State or County SEWER OR WATER DEPARTMENT PROFESSIONALS and
they will confirm the information shown below to be sound and will work every
single time. Key is only provide enough pressure to STOP THE LEAK not cause
further failure of damaged concrete sections but allow extra rubberized seals like
one would use on top of canning jars except these will be 1 inch thick but
compressible rubber to seal the leak until a full pour can be accomplished with
HYDRAULIC CEMENT not average cement.

FLOWING WATER CANNOT BE STOPPED WITH CEMENT POUR EVEN IN THE
CONCRETE VAULTS PRESSURE WOULD PUSH IT OUT AND YOU CAN
JACKHAMMER THE CEMENT WHICH WILL LIFT AWAY FROM THE FLOW OF
CONCRETE THEN PREPARE THE AREA PROPERLY AND APPLY THE PILLOW OF
RUBBERIZED MATERIAL THEN PLATE OF STEEL THEN PRESS FROM THE OTHER
SIDE AGAINST THE PLATE WITH ITEMS YOU HAVE SEEN NAVAL PERSONNEL
FIGHT WATER LEAKING THROUGH HULLS ON SUBMARINES TO SHIPS OF THE
FLEET. ASK THE NAVY PERSONNEL WITH DAMAGE CONTROL HOW TO STOP
THE LEAK AND THEN POUR HYDRAULIC CEMENT TO STOP ANY FURTHER
EXPANSION OF THE CRACK. THEY ARE THE EXPERTS MR. PRESIDENT AND
JAPANESE EMBASSY STAFF. USE THEM AND THEIR KNOWLEDGE PLUS THEY
MAY EVEN LOAN YOU THE EQUIPMENT SO YOU CAN WATCH A FLICK AND DO IT
EVERY TIME!

U.S. NAVY HAS DONE THIS IN DAMAGE CONTROL SCHOOLS AND SHIPBOARD
FOR OVER 100 YEARS.

See http://www.scribd.com.ralphwhitleysr as these items needed NOW in Japan
were provided on the Internet for the earthquake in Haiti from a Florida Contractor!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION: Ever hear
of QUICKRETE HYDRAULIC CEMENT which almost sets up in water which can be
poured outside a container area with a crack while de-watering through pumps and
special piping with filters occurs keeping the area dry until a few cement trucks can
pull up and the entire load forced into a hole which will also cause cement to seal
the crack and come inside the container a small amount. Plumbing Contractors
USE hydraulic cement for leaks with septic tanks which are concrete and steel.
CHECK WITH THE EXPERTS IN JAPAN since WE have to mix only what we will use
in 3 minutes so several people with those 10 mil thick bags or super powerful
mixing items can allow mixing and pouring quickly into the hole sealing the crack
then cement trucks with different cement mixture can apply a concrete WEDGE
WITH STEEL SUPPORT PILINGS TO KEEP IT ALL IN PLACE! Time involved
including digging perhaps less than 2 hours on site. HYDRAULIC CEMENT MUST
BE PLACED QUICKLY INTO THE AREA that is why we recommended using a rubber
section and steel supported by pilings and plate with hydraulic jacks. Gives you a
little more time to work out the problems stopping the water flow and allowing de-
watering of the soil.

htto://www.quikrete.com/ProductLines/HydraulicWaterStopCementPro.asp

http://www.auikrete.com/PDFs/DATA SHEET-Hydraulic%20Water-
Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR
CONCRETE, EVEN HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF WATER



CAN BE BROUGHT DOWN IN THE CONTAINER:

No need to try to worry when one can place even thick rubberized matting over a
crack then reinforce the outer crack with steel and use "12 inch wide steel sections
pounded into the ground then apply pressure over the plate with jacks before
pouring all in concrete. STOP THE LEAK - ABSOLUTELY. Prevent further cracks if
there is an explosion MAYBE NOT but then one can use the huge circular container
welded in place where you would seal same all around building then pour concrete
over the top some 20 feet high and buried some 10 feet in the ground or more
sealing everything ! Read what was recommended then check it out immediately.

[[[REMEMBER 1 FOOT THICK RUBBER MAT CUT X
FEET SQUARE OVER CRACK IN WALL OR
CONTAINER ALLOWING 12 INCHES UP, SIDES AND
DOWN FOR FUTURE CRACKS, NO STEEL AS YOU
HAVE ANOTHER SIDE WHERE PLATE CAN BE
ATTACHED OR HELD IN PLACE WHILE WORKERS
ATTACH SPECIAL SCREW BOLTS TO PRESS AGAINST
THE PLATE AND RUBBER TO SEAL THE LEAK
WITHOUT CAUSING FRACTURE OF MORE. ONCE
WATER IS STOPPED THEN AND ONLY THEN FILL THE
ENTIRE AREA WITH HYDRAULIC CEMENT IN THAT
CONCRETE UNDERGROUND FOUR WALLED
CONTAINER USING ONLY FRESH WATER AFTER
PUMPING DOWN ALL WATER REMAINING IN THE
CEMENT PIT USED FOR ELECTRICAL CONNECTIONS
AND FEEDING THE WATER TO THE SEA.

REMEMBER ALLOW A FORMED CUT SECTION OF
STEEL TO BE LOWERED THEN HYDRAULIC JACKS
EVEN SCREW JACKS ONLY PUSHING THE PLATE
OVER THE PATCH OF RUBBER ENOUGH TO
ONLY STOP THE LEAK BEFORE CAUSING MORE
PRESSURE CRACKING MORE OF DAMAGED
CONCRETE THEN SEAL ALL IN HYDRAULIC CEMENT
I

How long does that take and you have stopped the leak
or crack! HYDRAULIC CEMENT MUST ONLY BE
MIXED WITH FRESH WATER FOLKS ...... NO SALT



WATER OR IT WILL FAIL !]]]

Professionally submitted FREE to the NRC and people of Japan Sunday April 3,
2011 as I fear not giving you the information could risk MASSIVE NUCLEAR
EXPLOSIONS AT THE PLANT AND ENDANGER AMERICA AS WELL AS THE ENTIRE
PLANET.

Have passport and medications for four weeks Mr. President and Japanese
Embassy Staff should I be needed there. Japan Airlines can bring me to your
Nation if necessary as this inability to follow professional recommendations is
unbelievable. WHERE IS THE MAN TO HOLD HIS HAND OVER THE WATER FLOW
LIKE PUTTING A FINGER IN A RESERVOIR LEAK ? IS THAT PROFESSIONALISM
DROPPING CONCRETE ONTO A FIRE HYDRANT FLOW OF WATER IN A
CONCRETE BOX IN THE GROUND ? 1 POUND OF WATER PRESSURE PER HOW
MANY INCHES COLUMN OF WATER STORED ? I WAS TAUGHT 14.7 INCHES
COLUMNAR EQUALS 1 POUND. How tall is the building and how many pounds of
pressure will be pushing water through the crack. THIS IS NOT A FISH TANK
FOLKS! CHECK WITH THE NAVAL SUBMARINE SERVICE AND SHIPS OF THE
NAVY....JAPANESE NAVY GOES THROUGH SIMILAR TRAINING BUT YOU HAVE A
BASE IN JAPAN PLUS FLEET OFFSHORE TO DRAW INFORMATION FROM .....
BORROW THEIR EQUIPMENT AND SCREW JACKS FOR THAT CEMENT SECTION.

Ralph Charles Whitley, Sr. CFC032631
-Packflow Prevention, Inc.
Phone: 813-286-2333Q(
Tampa

040311 @ 12:05 PM Eastern Sunday

Remember:

Storage of spent rods deep in the Salt Water Ocean some 3,000 feet might find the temperature
staying at 40 degrees F continuous. Same of your refrigerator at home perhaps. I have been
provided with 8 NEW RADStickers from the Inventor Gordhan Patel at J.P. Labs for use by any of
your personnel who will be working at the plant and these stickers attach to ID's or Drivers Licenses
so the radiation levels can be measured daily, weekly and monthly. Would also recommend placing
some eventually on ALL equipment then a log started to see how much radiation the equipment
plus personnel are subjected to in the line of work completed at the sites now or in the future.
RADTRIAGE units work inside or outside as suggested but the RADSticker can be read after each
shift if necessary for workers.

Remember STORAGE OF RODS SPENT OR REMOVED FROM REACTORS means
WATER WITH DRY ICE COOLING FOR TRIP TO SEA THEN DROPPING RODS going
to 12,000 feet depth in THE BATHYPELAGIC ZONE below the 3,000 feet to say
12,000 FEET might find 36 degrees F. Each is suitable perhaps for storage of spent
fuel rods in very deep sections of sea water. Such no doubt was the bulk of
laughter when it was recommended that spent rods be deep six stored rather than
underground in areas like the scrubbed YUCCA MOUNTAIN storage which might
now be for members of Congress and their families to live in any Nuclear
Emergency in the USA. Wonder if SUPER THICK MILL PLASTIC SHEATING WOULD
ALLOW SEALING FROM SALT WATER YET LET COLD GO THROUGH TO KEEP
RODS SAFE ? Check with NRC personnel on this NEW STORAGE METHOD " DEEP



SIX" IDEA !

As a State of Florida Certified Plumbing Contractor let me tell you that SOLAR
ENERGY/DIESEL GENERATORS should be the backup system for batteries and
generators running pumps for cooling near ALL NUCLEAR POWER PLANTS AND
EARTHQUAKE PROOF BLADDERS AND TANKS SHOULD HOUSE EXTRA FRESH
WATER NEAR NUCLEAR REACTORS for just such an emergency. DRY ICE CAN BE
DROPPED INTO THE POOLS AS WELL AS LOX OR LIQUID NITROGEN PUSHED
THROUGH STEEL PIPING SUBMERGED AND EXPOSED IN THE WATER TO ALLOW
COOLING BUT HOSPITALS HAVE LARGE TANKS WHICH CAN BE RELOADED
WHEN RUNNING OUT LIKE I FOUND AT TAMPA GENERAL HOSPITAL when
working there for 8.5 years.

Why CNN does not show super tankers pulled or pushed loaded with fresh water
from even CHINA if necessary into the harbor near the stricken plants or cities to
supply fresh potable water for drinking and bathing is still a mystery. 100 foot coils
of black plastic piping coiled and attached to tanks with shower handles and ball
valve would allow any WORKERS to be decontaminated with fresh warm water or
showers but I still like the DECONTAMINATION PROCEDURES WRITTEN BY DR.
DOUG ROKKE FOR THE U.S. MILITARY.

Roads should have 100 tankers with fresh water coming into the area like milk
trucks to let the people fill gallon zip lock bags which can be doubling as latrine
items storing urine and fecal matter to be picked up and burned. COLD WEATHER
SIGNALS USE OF DRUM LINERS TWO PER PERSON STEP INSIDE THEN PULL
ONE OVER YOUR HEAD AND SLEEP WARM ..... CAMP JAPAN CAN MAKE IT !

Don't start on not having fuel when there are thousands upon thousands of vehicles
with gasoline tanks still containing gas sifting everywhere plus trucks and boats
using diesel would power super generators which have not arrived for reasons
unknown. SNAP LIGHTS or shake and snap which last 12 hours giving off light
could be used by people inside rolling latrines over 55 gallon drums with seal top
lids LEFT OPEN for pickup on barges and dropping or washing contents off barges
at sea to make fish food. People cringed when I recommended taking the dead to
barges, having a prayer service then taking barges to sea, chopping up the dead
with SUPER STRONG WOOD CHIPPERS then washing down the barges after all are
made into FISH FOOD. What are you going to do ? Burn the bodies releasing
RADIOACTIVE PARTICLES INTO THE JAPANESE AIR, WATER, SAND AND SOIL OR
ON PLANTS AS IT FALLS BACK TO THE GROUND WHILE BODIES ARE CREMATED
? Now that is smart !

See http://www.scribd.com.ralphwhitleysr as these items needed NOW in Japan
were provided on the Internet for the earthquake in Haiti from a Florida Contractor!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION: Ever hear
of QUICKRETE HYDRAULIC CEMENT which almost sets up in water which can be
poured outside a container area with a crack while de-watering through pumps and
special piping with filters occurs keeping the area dry until a few cement trucks can
pull up and the entire load forced into a hole which will also cause cement to seal
the crack and come inside the container a small amount. Plumbing Contractors
USE hydraulic cement for leaks with septic tanks which are concrete and steel.
CHECK WITH THE EXPERTS IN JAPAN since WE have to mix only what we will use
in 3 minutes so several people with those 10 mil thick bags or super powerful
mixing items can allow mixing and pouring quickly into the hole sealing the crack
then cement trucks with different cement mixture can apply a concrete WEDGE
WITH STEEL SUPPORT PILINGS TO KEEP IT ALL IN PLACE! Time involved



including digging perhaps less than 2 hours on site. HYDRAULIC CEMENT MUST
BE PLACED QUICKLY INTO THE AREA that is why we recommended using a rubber
section and steel supported by pilings and plate with hydraulic jacks. Gives you a
little more time to work out the problems stopping the water flow and allowing de-
watering of the soil.

http://www.quikrete.com/ProductLines/HydraulicWaterStopCementPro.asp

http:/lwww.quikrete.com/PDFs/DATASHEET-Hydraulic%20Water-
Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR
CONCRETE, EVEN HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF WATER
CAN BE BROUGHT DOWN IN THE CONTAINER:

No need to try to worry when one can place even thick rubberized matting over a
crack then reinforce the outer crack with steel and use '12 inch wide steel sections
pounded into the ground then apply pressure over the plate with jacks before
pouring all in concrete. STOP THE LEAK - ABSOLUTELY. Prevent further cracks if
there is an explosion MAYBE NOT but then one can use the huge circular container
welded in place where you would seal same all around building then pour concrete
over the top some 20 feet high and buried some 10 feet in the ground or more
sealing everything ! Read what was recommended then check it out immediately.

REMEMBER 1 FOOT THICK RUBBER MAT CUT X FEET SQUARE OVER CRACK IN
WALL OR CONTAINER ALLOWING 12 INCHES UP, SIDES AND DOWN FOR FUTURE
CRACKS, THEN PLANT OR POUND THICK STEEL PLATES INTO THE GROUND TO
ALLOW A FORMED CUT SECTION OF STEEL TO BE LOWERED THEN HYDRAULIC
JACKS PUSHING THE PLATE OVER THE PATCH OF RUBBER ONLY TO STOP THE
LEAK BEFORE CRACKING MORE THEN SEAL ALL IN HYDRAULIC CEMENT! How
long does that take and you have stopped the leak or crack ! HYDRAULIC CEMENT
MUST ONLY BE MIXED WITH FRESH WATER FOLKS ...... NO SALT WATER OR IT
WILL FAIL!

Think of Japan building a SEAWALL when they pound special plates in the ground
then sealing same they POUR CEMENT FOOTERS after sealing the sea water away
with pumps DE WATERING the area for a few hours at least. HOW HARD CAN
THAT BE TO VISUALIZE.

Now think of 10 mil thick 3 FT SQUARE BAGS then find barges of Concrete in 80
pound bags, Take a few tanker trucks with cement trucks and load the cement
trucks with the proper mixture and you have a CEMENT PLANT. Due to the
radiation the CEMENT might have to come from inland in those trucks but CEMENT
PUMPS like HI-RISE BUILDERS use pouring flooring UP will push the slurry mix any
height required and it is CRITICAL to verify FRESH WATER and proper mixture of
HYDRAULIC CEMENT to make it set up quickly.

Professionally submitted FREE to the NRC and people of Japan.

Ralph Charles Whitley, Sr. CFK rp326321 r t
Tampa Phone e8113-286-2333ySKYPE: ralphwhitleysr
040211 @ 11:21 AM Eastern Saturday



Hello Mr. Whitley:

Thank you for your offer to help with the crisis in Japan. It's reassuring to see how helpful and
dedicated private citizens have been in light of this disaster.

At this time, the NRC is not accepting volunteers, but you may want to check with your local
Red Cross.

Amy

From: Tobin, Jennifer
Sent: Monday, March 21, 2011 4:14 PM
To: Bonaccorso, Amy
Cc: Deavers, Ron
Subject: RE: Reply to Dr. Doug Rokke comments and information for Dr. Leuren Moret Re: FINAL MESSAGE
FROM A FORMER U.S. NAVY NBC WARFARE PETTY OFFICER... .Re: REMOTE MONITORS FOR RADIATION AT
PLANT SAT TRANSMITTING ---EMERGENCY REVIEW - SPACE SUIT FOR SPACE WALK MI

Amy/Ron,

If you read down, he wants to offer himself instead of the lives of young Japanese workers.
You could send him the standard response for volunteer helpers. I hope that helps!

Jenny (Tobin) Wollenweber
Export Licensing Officer
Office of International Programs
Office: 301-415-2328

From: Bonaccorso, Amy
Sent: Monday, March 21, 2011 4:10 PM
To: Tobin, Jennifer
Cc: Deavers, Ron
Subject: FW: Reply to Dr. Doug Rokke comments and information for Dr. Leuren Moret Re: FINAL MESSAGE
FROM A FORMER U.S. NAVY NBC WARFARE PETTY OFFICER... .Re: REMOTE MONITORS FOR RADIATION AT
PLANT SAT TRANSMITTING ---EMERGENCY REVIEW - SPACE SUIT FOR SPACE WALK MI
Importance: High

Not sure if this person needs a response or not... it seems like a rant.

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr. [mailto:backflow.prevention@verizon.net]
Sent: Saturday, March 19, 2011 12:17 PM
To: dlind49@aol.com; leurenmoret@yahoo.com; cgjak@alaska.com; info@cgjapanatlanta.org;
infocul@cgjbos.org; ryoji@japancc.org; info@cgimia.org; jet@embjapan.org; NRC Allegation; POTUSOffice Of
The President; mailtothechief@cnn.com; Senator Bill Nelson; Senator John McCain; Rep. Paul
Subject: Reply to Dr. Doug Rokke comments and information for Dr. Leuren Moret Re: FINAL MESSAGE
FROM A FORMER U.S. NAVY NBC WARFARE PETTY OFFICER... .Re: REMOTE MONITORS FOR RADIATION AT
PLANT SAT TRANSMITTING ---EMERGENCY REVIEW - SPACE SUIT FOR SPACE WALK MIG...
Importance: High



Dr. Rokke and Dr. Moret:

I have the 28 SEP 90 revised TB 9-1300-278 which was revised in July 1996
perhaps and now we leave it up to the experts such as yourself and Dr. Moret to
give advice on decontaminating people and equipment at the plants or even
extending times on site with added safety using shields or SPACE SUITS since
Japan has similar programs.

Should Depleted Uranium Munitions be used by ALLIES to attack Libya forces then
more problems will surface with decontamination from particles.

Explosions involving Nuclear Power plants has a new danger for people and that is
also RELEASE OF ASBESTOS OR OTHER FIBER CONTAMINATES WHICH WILL
ENTER LUNGS AND LUNGS ENCAPSULATE PARTICLES THEN SCAR TISSUE
CUTS DOWN LUNG CAPACITY IN A MESOTHELEOMA TYPE DISEASE LIKE
ASBESTOSIS WHICH WILL KILL CHILDREN AND ADULTS SOME 20-30 YEARS
LATER.

Having ILD or Interstitial Lung Disease personally from Asbestos Exposure work in
the U.S. Navy at Shipyards and in Boiler areas plus Welding in same, I can tell you
the loss of lung capacity is like throwing marbles over a fiber rug then trying to
blow air through the rug from underneath then increasing the marbles thickness
until you can only get a small amount of AIR through the rug to the surface.
SMOTHERING is best describing results .... Same applies to particles inhaled and
encapsulated by Lung protective measures. Where do you get NEW LUNGS ?

The SPACE SUIT with external tank modifications for use in vehicles IMHO would
have allowed placement of many monitors plus even directing flow of water
cannons. targeting dosimeters readings with a zoom lens or directing work
anticipated since the rods and storage areas are not full of steel shot or lead shot
let alone covered with lead sheeting or blankets like hospitals use to stop radiation
esaping.

I remember the AIRCRAFT which were amphibious and landed on salt water pulling
in a load then flying OFF the water to drop super amounts of water on FOREST
FIRES. Too bay those special aircraft were not BROUGHT OVER ON CARRIERS OR
BARGES THEN UNLOADED NEAR AN AIRFIELD TO BE USED DROPPING
UNLIMITED TONS OF SEA WATER ONTO THE ENTIRE PLANT AREAS to not only
load compartments but also to wash off or decontaminate ground and buildings.
But WHAT does any 70 year old former Navy and Army Veteran know of such
problems and solutions ?

Had the CATTLE AND ANIMALS needed FEED dropped on fields by air drops low
level over JAPAN they would have been done. NOW IS THE TIME TO USE AIR
DROPS OF FOOD AND WATER. EVEN RAMEN NOODLES AND WATER IN PALLETS
ALONG WITH TOILET PAPER. ZIP LOCK BAGS. DRUM LINERS AND OTHER CLEAR
PLASTIC BAGS FOR USE GETTING FRESH WATER FROM PLANT LEAVES VIA
TRANSPIRATION OR SOLAR STILL TECHNIQUES SINCE THOUSANDS OF
CONTAINERS <CLEAR PLASTIC BOXES AND GLASS BOXES> ARE THERE TO USE
SOLAR STILL TECHNIQUES WHICH THE KIDS WILL SET UP IN THE SUNLIGHT ALL
OVER ON ROOFS. PATIO AND OPEN FIELDS GETTING ALL OF THE FRESH WATER



THEY CAN HANDLE PLUS THE FUEL IN THOSE STRANDED VEHICLES CAN BE
PLACED IN CONTAINERS TO BURN WATER CONTAINERS TO MAKE SOUPS....OR
RAMEN NOODLES CAN BE EATEN RAW OUT OF THE PACKAGE ONE PACK PER
MEAL WILL KEEP PEOPLE ALIVE !

CAMP JAPAN WILL LEARN TO GET INSIDE PLASTIC CLEAR DRUM LINERS THEN
PULL ANOTHER OVER THEIR HEADS AND TUCK COVER OVER BODY COVERINGS
TO KEEP WARM IN THIS EMERGENCY!

THE MOST IMPORTANT ITEM STILL IS UNANSWERED RELATIVE TO USE OF
IRIDIUM 9555 SAT PHONES AND LAPTOPS TO COUPLE THEM WITH SP.O.T. GPS
LOCATORS TO ALLOW REPORTING OF ALL THE NAMES AND FORMER
ADDRESSES OF ALL SURVIVORS SO THEIR FAMILIES CAN RELAX KNOWING
THEY ARE SAFE. JAPAN SHOULD HAVE A WEB SITE WITH THIS INFORMATION
FOR ALL WHO DESIRE TO SEE THE NAMES OF SURVIVORS TO STOP PEOPLE
FROM ANXIETY ATTACKS !

300.000 BODY BAGS OR 6 MIL THICK CONTRACTOR BAGS WITH STICK ON ITEMS
FOR WRITING NAMES OR IDENTIFICATION WILL BE NECESSARY FOR THIS
MASSIVE DISASTER WHICH CAN GO SUPER HIGH IF FRESH WATER IS NOT
OBTAINED VIA TANKERS TO THE PLANT OFFSHORE LOCATION THE BARGES
CAN BRING THE MATERIAL OVER TO THE SHORE AND DRAW OFF CONCRETE
MIXING POINTS FOR PLACING OR PUMPING SEVERAL STORIES HIGH INTO
SUPER ROUND TALL STEEL CIRCULAR ITEMS WHICH SHOULD BE IN THE
PROCESS AT A SHIPYARD WELDING SHOP AND TRANSFERRED TO BARGES
THEN BROUGHT TO SHORE AND MOVED BY HELICOPTER WITH WELDERS OR
PERHAPS SPECIAL HINGES MADE IN THE SHIPYARD ALLOWING THEM TO BE
SET AROUND BUILDINGS SEALING THEM WITH CONCRETE AS FAR OUT AND AS
HIGH AS THEY DESIRE.

OLD PLUMBING TRICK! EVEN wood with steel straps can do the same thing and
be light enough a large helicopter can set it down on the earth then concrete
pouring started as STEEL RODS placed 3 or 4 feet in length into ground will allow
pushing down and keeping it in position. HINT !

TWO MEN or TWO WOMEN can take a bag of concrete mix. use a specific amount
of water, pour into a special 6 mil thick bag and roll the bag back and forth on the
around sealed to allow nothing to escape and it can be used to make a POUR
quality amount. Use of SUPER CEMENT TRUCKS with barges of cement or
bringing cement from plants to the plant of the same consistency with FRESH
WATER MIX would allow dropping loads into pumper units run by generators like
used in giant building footers and decks pouring even at several stories
high ..... with the form in place the cement could be poured making a round or square
cement containment which once set up should smother any FIRE and the only
problem would be since no rebar is used the water must be fresh and with sea
water on rods that must be replaced with FRESH WATER or the items could really
stop the pour or cause explosions if gasses built up.

I prefer to think steel shot or lead shot pellets should be dropped IF lead and steel
would help then pour fresh water and see if the situation can be corrected and IF
NOT sealing with CONCRETE MIGHT BE THE ONLY OPTION but remember the
warning on SALT WATER MIXING WITH CONCRETE WILL NOT MAKE IT WORK SO
LEAD OR STEEL SHOT 4-6 FEET THICK MIGHT BE REQUIRED BEFORE ADDING
PLASTIC PELLETS TO SEAL STEEL FROM FRESH CONCRETE SUPER HEAVY
5.000 PSI HYDRAULIC CEMENT QUALITY WHICH WILL SET UP IN SOME WATER.



Instant communications via CB RADIO with SPEAKER and Magnetic Mount
Antenna is my best form of communications for many miles using one on top of a
building. Fresh water from WELLS went way over the heads of people in Japan
with the agricultural wells not even being considered and quite frankly ONLY YOU
have sent back anything direct to me from all of the messages forwarded Dr.
Rokke. Tells me something about the OTHER PROFESSIONALS IN JAPAN AND
OUR GOVERNMENT.

Sadly people may think of using Salt Water for mixing concrete and pouring or
pumping same into any containers which could be round and lightweight to hold
the concrete but again SALT WATER DOES NOT MIX WELL WITH CONCRETE AND
MAY STOP IT FROM SETTING UP PROPERLY CAUSING FRACTURES WHICH
COULD BE DEADLY. That said we have backed off sending any advice to the
embassy staff at phone 202-328-2187 FAX or 202-328-2184 FAX lines for Japanese
Embassy in Washington nor do we communicate with the Embassies via Internet
cgiak@alaska.com info~cgiapanatlant org infocul@cgibos.org ryoji@japancc org
infor~cgima~org iet~embiapan.org since NO ONE ANSWERS!

As one recovering from Cancer Surgery with an huge 4 inch X 4 inch deep wound
with skin graft on left forearm PLUS neck cutting area on left ear behind ear I am
limited and in pain or WE would have tried to come to the site. The Left Thigh 4 x 4
area where they took the right arm graft is still healing after surgery 03128111 and
constant daily changes of bandages might prevent this 70 year old from being on
any crews .... Have SKYPE can be there visually but no one called or asked.



My personal pain level and medications from the James A Haley VA HOSPITAL
would
NOT stop me from volunteering to assist as at 70 years old I could replace someone
YOUNGER working at or near the plant who might receive a fatal dose of radiation.



Ralph Charles Whitley, 'r.
rampa 813-286-2333 J/"

SKYPE: ralphwhitleysr

031911 @ 12:15 PM Eastern

------- Original Message -------

From: dlind49@dhaol.com
Date: 3/18/2011 1:56:14 PM
To: backflow.prevention~verizon net
Subject: Re: FINAL MESSAGE FROM A FORMER U.S. NAVY NBC WARFARE PETTY
OFFICER... .Re: REMOTE MONITORS FOR RADIATION AT PLANT SAT TRANSMITTING ---
EMERGENCY REVIEW - SPACE SUIT FOR SPACE WALK MIGHT HELP IN JAPAN ...... Re:
SEA WATER SPRAYED BY FIRE PROTECTION PRESSU

the personal decon procedures are in tb 9-1300-278 you should have that from before

doug

----- Original Message -----
From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr. <backflow.prevention@verizon.net>
To: rick.scott@eog.myflorida.com; jennifer.carroll@eog.myflorida.com; CFO Jeff Atwater
<CFO.Jeff.Atwater@myfloridacfo.com>; pam.iorio@tampagov.net; tampacitycouncil@tampagov.net; Beckner,
Kevin <BecknerK@HillsboroughCounty.ORG>; higginbothama@hillsboroughcounty.org
Sent: Fri, Mar 18, 2011 9:36 am
Subject: Fw: FINAL MESSAGE FROM A FORMER U.S. NAVY NBC WARFARE PETTY OFFICER... .Re:
REMOTE MONITORS FOR RADIATION AT PLANT SAT TRANSMITTING ---EMERGENCY REVIEW -
SPACE SUIT FOR SPACE WALK MIGHT HELP IN JAPAN ...... Re: SEA WATER SPRAYED BY FIRE
PROTECTION PRESSU

FYI

------- Original Message -------

From: Ruth DeLaMater Bundy or Ralph Charles Whitley. Sr.
Date: 3/18/2011 9:23:46 AM
To: mailtothechief@cnn.com; POTUSOffice Of The President; Senator Bill Nelson; Senator
John McCain; Rep. Paul; APFN; APFN-1
Cc: tlof@socom.mil; betty.reed@myfloridahousegov; CristV@hillsboroughcounty.org;
dana.youngamyfloridahouse.gov; darryl. rousonQmyfloridahouse gov;
greg.steube@myfloridahouse.gov; iames.grant~myfloridahouse gov;
anet.cruz2myfloridahouse.gov; iim.boyd@myfloridahouse.gov;
ioyner.arthenia.web@flsenate.gov; latvala.4ack.web@flsenate.gov;
rachel.burgin@myfloridahouse.gov; rachel@willienelson.com;
rich. glorioso@myfloridahouse.gov; seth.mckeelkmmyfloridahouse.gov;



-sh~wn hwrrisonnnmvf~nrirJ1~honHP nov P storm-s ronndl wihnyfl t no~v
.......................................... t

will weatherford@myfloridahouse.gov; Gordhan N. Patel; Albrodsky65aol.com
Subject: FINAL MESSAGE FROM A FORMER U.S. NAVY NBC WARFARE PETTY
OFFICER ... Re: REMOTE MONITORS FOR RADIATION AT PLANT SAT TRANSMITTING ---
EMERGENCY REVIEW - SPACE SUIT FOR SPACE WALK MIGHT HELP IN JAPAN ...... Re:
SEA WATER SPRAYED BY FIRE PROTECTION PRESSURE UNITS CAN GO TO THE TOP
EASILY IN JAPAN

Ladies and Gentlemen: FINAL MESSAGE FROM A FORMER U.S. NAVY NBC
WARFARE PETTY OFFICER !

RECOMMEND IMMEDIATE VIEWING OF "SILKWOOD" FROM 1983 AS YOUR
WORKERS ARE NOT PROPERLY DECONTAMINATED DAILY AND SADLY ONLY
THE MILITARY MAY KNOW OF THE MEASURES WHICH MUST BE
TAKEN ...... AMERICAN MILIARY KNOW FROM YEARS OF PRACTICE AND
WORKING ALL OVER THE PLANET!

The MOVIE AVAILABLE ON NETFLIX NO DOUBT OR DIRECT is the story of Karen
Silkwood, a metallurgy worker at a plutonium processing plant who was
purposefully contaminated, psychologically tortured and possibly murdered to
prevent her from exposing blatant worker safety violations at the plant. Meryl
Streep, Kurt Russell and CHER plus others provided a glimpse of what
decontamination MUST TAKE PLACE for workers out and about exposed to
radiation. Nothing similar is apparently being considered for those brave men and
women who work in the plant NOR are the proper DOSIMETER'S WORN OR IN
PLACE TO REALLY ALLOW READINGS DAILY AT ALL SITES!

Professionally I have attempted to contact members of the Government of the
United States plus Japan with little or no effect as not one PALLET OF WATER,
COKE, DR. PEPPER, FOOD, TOILET PAPER, DISPOSABLE CLOTHING, CLEAR
PLASTIC DRUM LINERS AND MEDICINES HAVE APPARENTLY BEEN AIR LIFTED
AND PARACHUTE DELIVERY DROPPED LOW ALTITUDE ON THOUSANDS OF
ACRES OF FARM LAND TO BE PICKED UP AND DISTRIBUTED TO THE PEOPLE.

AMERICAN AND JAPANESE SPACE WALK SUITS
WOULD PROTECT WORKERS!
SAME SPACE SUIT MODIFIED TO ACCEPT TANKS OF



OXYGEN ON VEHICLES WOULD ALLOW LONG STAYS
OUT IN SUSPECTED CONTAMINATION AREAS THEN
RECORDINGS TAKEN BUT DECONTAMINATION MUST
OCCUR BY FIRE TRUCK SPRAYING WATER ON
EQUIPMENT AND SPACE SUITS BEFORE SAME
ARRIVE AT DECONTAMINATION AREAS, GET OUT
AND GO THROUGH SPECIAL PROCEDURES TO
CHANGE CLOTHING, WASH, BE CHECKED AND THEN
GO TO SLEEP BEFORE THE NEXT CREW ENTER,
REMOVE STREET CLOTHING AND DON SPACE WALK
SUITS LEFT FROM THE PRIOR CREWS AND PROCESS
KEEPS GOING OVER AND OVER ALLOWING ALL TO
DRIVE AWAY FROM PLANT LONG DISTANCES TO
DECONTAMINATION AREAS LIKE MILITARY DO HERE
IN AMERICA!

NOT EVEN AMERICAN OR JAPANESE SPACE WALK SUITS HAVE BEEN ISSUED
TO WORKERS FOR ASSISTING ON THE OUTSIDE OF THE PLANTS AS I BELIEVE
THOSE SUITS CAN BE MODIFIED TO ACCEPT AND USE TANK AFTER TANK OF
OXYGEN STRAPPED TO EVEN LARGE GOLF CARTS IF NOT OPEN JEEPS OR
HUMVEE TO ALLOW PEOPLE TO GO FOR LONG PERIODS INTO THE REACTOR
AREAS TO ATTACH DOSIMETERS, READ RADIATION, PLANT MORE DOSIMETERS
TO TRANSMIT READINGS IF NECESSARY THEN THOSE SAME PEOPLE COULD
RETURN TO SPECIAL AREAS TO BE WASHED DOWN WITH SOAP AND WATER,
TAKEN THROUGH SECURE DECONTAMINATION WHERE THEY ARE SCRUBBED
WITH FRESH WELL WATER, SOAPED AND DRIED WITH TOWELS GOING INTO
SEALED RADIATION CONTAINERS, CHANGE ALL CLOTHING AND SHOES OR
BOOTS WHICH ARE THEN BAGGED IN SPECIAL CONTAINERS, ISSUED NEW
STREET CLOTHES LIKE DOCTOR GOWNS, TAKEN TO SLEEP OR EAT AND REST
AREAS THEN GO THROUGH THE SAME PROCESS IN REVERSE PREPARING FOR
THE NEXT DAYS WORK. SPACE SUITS WITH BACKPACKS AND CONNECTORS
ALLOWING USE OF LARGE OXYGEN CONTAINERS STRAPPED TO OPEN JEEPS
OR HUMVEES TO ALLOW THEM TO GO BACK INTO THE WORK AREA DAILY
DECONTAMINATED !

SADLY THE FRESH WATER TANKERS FROM EVEN 50 MILES AWAY ARE NOT
RUMBLING IN TO THE DISASTER AREAS SUPPLYING UNLIMITED DRINKING
WATER FOR THOSE RESIDENTS TRAPPED IN AREAS WITH LITTLE OR NO FOOD.
DEEP WATER WELLS, PALLET AFTER PALLET OF CANNED FOOD, SODA, TOILET
PAPER, PLASTIC OR PAPER CLOTHING THROWAWAY TYPES COULD BE ON ALL
LOCATIONS. DRUM LINERS 55 GALLON WITH 60 OR MORE PER CONTAINER
COULD ALLOW PEOPLE TO STEP INTO ONE DRUM LINER CLOTHED, PLACE
ANOTHER DRUM LINER OVER THEIR HEAD AND BE PROTECTED FROM THE
COLD WEATHER AND ABLE TO SLEEP WITHOUT TAKING AWAY OXYGEN.
WHERE ARE THESE NEEDED SUPPLIES FOR THOSE ISOLATED FROM TOKYO
NEAR THE EVACUATED PEOPLE TAKING REFUGE AND WHERE IN THE HELL ARE
THE AIR DROPS FROM CHINA, KOREA, AMERICA AND YES EVEN JAPAN LET
ALONE TRUCK AFTER TRUCK OF SUPPLIES AND WATER CRITICAL TO



EVERYONE IN THE AREA.

MY RECOMMENDATIONS FOR PLANT TRANSPIRATION, SOLAR STILL, CB RADIO
WITH MAGNETIC MOUNT ANTENNAE AND SPEAKERS TO PLAY MESSAGES HOT
WIRED OR USED WITH CIGARETTE LIGHTER POWER CONNECTIONS TO PLAY
MESSAGES AND MUSIC ARE NOT THERE FOLKS. PEOPLE NEED MEDICINES,
AREAS NEED TO GET LISTS OF MEDICINES AND WITH GPS S.P.O.T. LOCATORS
THE HELICOPTERS CAN DROP MEDICINES ORDERED BY PHYSICIANS BEFORE
THE PEOPLE REALLY START DYING AND YOU HAVE TO INCREASE THE BODY
BAGS TO 1,000,000 OR MORE SIMPLY BECAUSE THE PEOPLE DO NOT HAVE
FOOD, WATER, MEDICINES AND WHO IN THE HELL IS NOT COLLECTING THE
GASOLINE PUMPING FROM STRANDED VEHICLES INTO TANKERS OR 5 GALLON
GAS CANS TO ALLOW GENERATORS TO BE RUNNING THESE TEMPORARY
FACILITIES HOUSING MANY THOUSANDS OF PEOPLE.

KEEP IN MIND BODIES CAN WASH WITH SEA WATER AND SPECIAL SOAPS ARE
AVAILABLE TO KEEP PEOPLE CLEAN. COMMODES AND URINALS CAN BE
REPLACED WITH LATRINES ON WHEELS OVER 55 GALLON CONTAINERS WHICH
CAN BE MOVED ON WHEELS. FREE TOILET PAPER, SPECIAL SOLAR OR
BATTERY POWER LIGHTING OR EVEN SNAP LIGHTS WOULD ALLOW PRIVACY
AREAS WHERE MEN, WOMEN AND CHILDREN COULD USE THE LATRINES, GO TO
THE AREAS AND WASH THEIR HANDS AND BODIES PLUS CHANGE INTO PAPER
CLOTHING DISPOSABLE UNTIL EVERYTHING GETS BACK TO NORMAL AND THE
CLOTHING CAN BE BAGGED WITH DRUM LINERS, MARKED WITH NAMES AND
IDENTIFICATION WHILE THE PEOPLE HAVE ACCESS TO IRIDIUM 9555 SAT
PHONES WHICH ALLOW COMPUTERS TO HOOK UP AND TRANSMIT VIA LAPTOP
THEIR EXACT LOCATION TO THE JAPANESE AUTHORITIES WHO CAN SET UP A
WEB SITE FOR ADDING NAMES OF THOSE UNABLE TO COMMUNICATE WITH
FAMILY MEMBERS WORLDWIDE. HERE IN AMERICA I WOULD PRAY THIS
GOVERNMENT WOULD RELAX ALL REGULATIONS AND ALLOW DISH
NETWORK TO SET UP MOBILE CONNECTIONS TO THE INTERNET TO ALLOW TV
AND INTERNET USE BY LAPTOP COMPUTERS.

BEFORE YOU RULE OUT CB RADIO 40 CHANNEL WITH MAGNETIC MOUNT
ANTENNAE AND SPEAKERS FOR HAILING OR ANNOUNCEMENTS DO REMEMBER
ONE UNIT ON THE HIGHEST BUILDING POSSIBLE CAN ZONE AN ENTIRE CITY
FOR TRANSMISSION WELL OVER 5 MILES IN EACH DIRECTION. CHECK WITH
JAPANESE RADIO AMATEUR FOLKS WHO USE SAME PLUS CB SINCE 1950'S.

AGAIN. NO ONE HAS COMMUNICATED NOR ASKED ANY QUESTIONS AND VERY
LITTLE INDICATIONS ANYONE IS RECEIVING THESE MESSAGES SO THIS WILL
INDEED BE MY FINAL MESSAGE SENT ON THE PROBLEMS IN JAPAN !

Remember that LEAD PELLETS like in shotgun shells were filled with, which are
still available to seal the reactor areas, could have been poured into any area to
seal radiation perhaps but I still pray you people will start bringing FRESH WATER
from lakes, rivers, streams, UNDERGROUND IRRIGATION WELLS to give the
people and plants fresh water.

Good LUCK with protecting your plants, workers and those living IN JAPAN
because someone is not reading every message sent then RESPONDING YOU
HAVE RECEIVED SAME and checking with NRC or Japan Equivalent to the Nuclear
Regulatory Commission and MILITARY on same. No one LOOKED AT SILKWOOD
IN THEIR LIFETIME ? NO ONE EVER SAW A WATER WASHDOWN SYSTEM ON A
DESTROYER!



Visit the SITE IDENTIFIED BELOW and see what Dr. Leuren Moret and Dr. Doug
Rokke say about your RADIATION EXPOSURE PROBLEM !

Ralph Charles Whitley, Sr. CFC032631
Tampa, Florida
031811 @ 9:23 AM Eastern

FINAL MESSAGE FROM A FORMER U.S. NAVY NBC WARFARE PETTY OFFICER !

From: Ruth DeLaMater Bundy or Ralph Charles Whitley, Sr.

Ralph Charles Whitley, Sr. CFC032631
Backflow Prevention, Inc.
4532 W. Kennedy Blvd. PMB-276

,jTampa, Florida 33609-2042 USA
lPhone: 813-286-2331'\'-V

SCRIBID ID: ralphwhitleysr

SKYPE ID: ralphwhitleysr

SCRIBD WEB PAGE: http://www.scribd.com/ralphwhitleysr



From: Ruth DeLaMater Bundv or Ralph Charles Whitley. Sr.
To: NRC Allegation; mailtothechieftmcnn.com; POTUS Office Of The President; Senator Bill Nelson; tilo(Eisocom.mil;

rick.scottndeoa.,mvflorida.com
Cc: Harry Smith; Harry Lee Coe; bettv.reedttmvfloridahouse.aov; CristV(lhillsborouohcountv.orq;

dana.vouneftmvfloridahouse.aov; darrvl.rousonomvfloridahouse.oov; grea.steubeamvfloridahouse.gov;
iames.ra nt)myflorida house. ov; ianet.cruzlllmvfloridahouse.gov; irim.bovd vrnvfloridahouse. ov;
jovner.arthenia.webCa~flsenate.pov; latvala.Jack.web(flsenate.qov; rachel.burain(mvfloridahouse.aov;
rachel•-willienelson.com; rich.aloriosoramvfloridahouse.aov; seth.mckeel(rmvfloridahouse.oov;
shawn.harrison(dmvfloridahouse.aov; storms.ronda.webaflsenate.aov; will.weatherfordc)mvfloridahouse.aov

Subject: WHICH REACTOR IS LEAKING ? USE A FEW GALLONS OF FOOD DYE IN VARIOUS COLORS INSERTED IN THE
REACTOR BY COLOR.

Date: Monday, April 04, 2011 9:49:04 AM
Attachments: SENDER EMAILbackfiow(opreventionlverizonfflfflnet.onq
Importance: High

( FYI. Problem can go INTERNATIONAL quickly then those with tickets on
the next NASA FLIGHT may have to land on the MOON FOREVER.

Why they do not use a few gallons of RED FOOD DYE to see which reactor
is leaking that water is beyond me. Plumbers USE FOOD DYE to see if a
commode is leaking, should work easily on boiling water in any
plant .... DUMP AND RUN then wait to see if the concrete pit shows RED,
GREEN, BLUE ..... ORANGE ..... Then they locate the leaking item for further
work.

SEE: http://en.wikipedia.org/wiki/Food coloring BRILLIANT BLUE,
BRILLIANT RED, BRILLIANT GREEN, ORANGE .... four choices at least.

Still believe that trench wall can be sealed or shored up with 1 inch thick
rubber mat steel plate and pressure from the other side. THOUSANDS OF
CARS AND TRUCKS means thousands of JACKS WITH HANDLES
AVAILABLE INSTANTLY plus cutting bars of steel to put in that space
before jacking pressure UNTIL IT STOP LEAKING ONLY. Then wrap
everything with plastic and POUR HYDRAULIC CEMENT TO SEAL!
Hard .... yes in radiation. Will it work to show leaking section or Nuclear
Reactor leaking by COLOR A B S 0 L U T E L Y! Works every day in
America !

County CREWS and CITY SEWER AND WATER CREWS ARE EXPERTS IN
SEALING LEAKS IN CONCRETE!

So are Military DAMAGE CONTROL SPECIALISTS! Military RADIATION
MONITOR SPECIALISTS ARE IN JAPAN. Hope the SUBMARINE and
FLEET DAMAGE CONTROL PEOPLE ARE ASKED!

NOT MY JOB! HAVE SKYPE CAN TRAVEL VIA INTERNET IF CALLED OR

NOTIFIED OF TIME EASTERN TO BE ONLINE

My skype account is ralphwhitleysr !

Ralph
040411@9:48AM Eastern TICK TOCK TICK TOCK



REMEMBER:

ONE POUND PER SQUARE INCH EQUALS 2.3 FEET HIGH COLUMN OF
WATER OR 28 INCHES COLUMN.

HOW TALL WAS YOUR BUILDING IN INCHES FROM TOP OF WATER TO
UNDERGROUND CRACK AREA ?

FIRE HYDRANT PRESSURE TAKES SPECIAL SEALING FOLKS AND IF IT
WAS A FLOW OF WATER YOU HAVE TO MATCH THE PRESSURE PLUS 5
PSI PERHAPS TO STOP THE FLOW FROM THE CRACK. Thinking 14.7 PSI
atmospheric pressure does NOTHING when figuring WATER COLUMN
AND THEN FIGURE SEA WATER COLUMN WHICH MAY BE DIFFERENT
ALTOGETHER!

Atmospheric Pressure 14.7 PSI will support a column of water 33.9 feet
high. Understanding 1 psi X lft/0.433 psi = 2.3 ft (or 28 inches)

Now measure the exterior upper level of the container where water TOP
might be then figure in inches then divide by 28 to get pounds per square
inch perhaps at the slit in the cement in the pit. Hope that illustrates what
your problem may be. NOW remember apply ONLY ENOUGH PRESSURE
on the rubber via the plate of steel and screws to STOP THE LEAK. Then
pour the hydraulic cement.

NAVAL DAMAGE CONTROL HAVE THE TRAINING, FILMS AND
EQUIPMENT TO STOP THAT LEAK IN 2 HOURS FLAT!

JAPANESE NAVY AND U.S. NAVY ALL PRACTICE THIS PROBLEM,
ESPECIALLY ON SUBMARINES!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION:
Ever hear of QUICKRETE HYDRAULIC CEMENT which almost sets up in
water which can be poured outside a container area with a crack while de-
watering through pumps and special piping with filters occurs keeping the
area dry until a few cement trucks can pull up and the entire load forced
into a hole which will also cause cement to seal the crack and come inside
the container a small amount. Plumbing Contractors USE hydraulic
cement for leaks with septic tanks which are concrete and steel. CHECK
WITH THE EXPERTS IN JAPAN since WE have to mix only what we will
use in 3 minutes so several people with those 10 mil thick bags or super
powerful mixing items can allow mixing and pouring quickly into the hole
sealing the crack then cement trucks with different cement mixture can
apply a concrete WEDGE WITH STEEL SUPPORT PILINGS TO KEEP IT
ALL IN PLACE ! Time involved including digging perhaps less than 2
hours on site. HYDRAULIC CEMENT MUST BE PLACED QUICKLY INTO
THE AREA that is why we recommended using a rubber section and steel



supported by pilings and plate with hydraulic jacks. Gives you a little
more time to work out the problems stopping the water flow and allowing
de-watering of the soil.

http://www.quikrete.com/ProductLines/HydraulicWaterStopCementPro.asp

http://www.guikrete.com/PDFs/DATASHEET-Hydraulic%20Water-
Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR
CONCRETE, EVEN HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF
WATER CAN BE BROUGHT DOWN IN THE CONTAINER:

No need to try to worry when one can place even thick rubberized matting
over a crack then reinforce the outer crack with steel and use '12 inch
wide steel sections pounded into the ground then apply pressure over the
plate with jacks before pouring all in concrete. STOP THE LEAK -
ABSOLUTELY. Prevent further cracks if there is an explosion MAYBE
NOT but then one can use the huge circular container welded in place
where you would seal same all around building then pour concrete over
the top some 20 feet high and buried some 10 feet in the ground or more
sealing everything ! Read what was recommended then check it out
immediately.

[[[REMEMBER 1 FOOT THICK RUBBER MAT
CUT X FEET SQUARE OVER CRACK IN WALL
OR CONTAINER ALLOWING 12 INCHES UP,
SIDES AND DOWN FOR FUTURE CRACKS, NO
STEEL AS YOU HAVE ANOTHER SIDE WHERE
PLATE CAN BE ATTACHED OR HELD IN PLACE
WHILE WORKERS ATTACH SPECIAL SCREW
BOLTS TO PRESS AGAINST THE PLATE AND
RUBBER TO SEAL THE LEAK WITHOUT
CAUSING FRACTURE OF MORE. ONCE WATER
IS STOPPED THEN AND ONLY THEN FILL THE
ENTIRE AREA WITH HYDRAULIC CEMENT IN
THAT CONCRETE UNDERGROUND FOUR
WALLED CONTAINER USING ONLY FRESH
WATER AFTER PUMPING DOWN ALL WATER
REMAINING IN THE CEMENT PIT USED FOR
ELECTRICAL CONNECTIONS AND FEEDING THE



WATER TO THE SEA.

REMEMBER ALLOW A FORMED CUT SECTION
OF STEEL TO BE LOWERED THEN HYDRAULIC
JACKS EVEN SCREW JACKS ONLY PUSHING
THE PLATE OVER THE PATCH OF RUBBER
ENOUGH TO ONLY STOP THE LEAK BEFORE
CAUSING MORE PRESSURE CRACKING MORE
OF DAMAGED CONCRETE THEN SEAL ALL IN
HYDRAULIC CEMENT!

How long does that take and you have stopped
the leak or crack! HYDRAULIC CEMENT MUST
ONLY BE MIXED WITH FRESH WATER
FOLKS ...... NO SALT WATER OR IT WILL FAIL !]]]

Professionally submitted FREE to the NRC and people of Japan Sunday
April 3, 2011 as I fear not giving you the information could risk MASSIVE
NUCLEAR EXPLOSIONS AT THE PLANT AND ENDANGER AMERICA AS
WELL AS THE ENTIRE PLANET.

Have passport and medications for four weeks Mr. President and
Japanese Embassy Staff should I be needed there. Japan Airlines can
bring me to your Nation if necessary as this inability to follow
professional recommendations is unbelievable. WHERE IS THE MAN TO
HOLD HIS HAND OVER THE WATER FLOW LIKE PUTTING A FINGER IN A
RESERVOIR LEAK ? IS THAT PROFESSIONALISM DROPPING
CONCRETE ONTO A FIRE HYDRANT FLOW OF WATER IN A CONCRETE
BOX IN THE GROUND ? 1 POUND OF WATER PRESSURE PER HOW
MANY INCHES COLUMN OF WATER STORED ? I WAS TAUGHT 14.7
INCHES COLUMNAR EQUALS 1 POUND. How tall is the building and how
many pounds of pressure will be pushing water through the crack. THIS
IS NOT A FISH TANK FOLKS ! CHECK WITH THE NAVAL SUBMARINE
SERVICE AND SHIPS OF THE NAVY....JAPANESE NAVY GOES THROUGH
SIMILAR TRAINING BUT YOU HAVE A BASE IN JAPAN PLUS FLEET
OFFSHORE TO DRAW INFORMATION FROM ..... BORROW THEIR
EQUIPMENT AND SCREW JACKS FOR THAT CEMENT SECTION.

Remember:



Storage of spent rods deep in the Salt Water Ocean some 3,000 feet might find the
temperature staying at 40 degrees F continuous. Same of your refrigerator at home
perhaps. I have been provided with 8 NEW RADStickers from the Inventor Gordhan Patel
at J.P. Labs for use by any of your personnel who will be working at the plant and these
stickers attach to ID's or Drivers Licenses so the radiation levels can be measured daily,
weekly and monthly. Would also recommend placing some eventually on ALL equipment
then a log started to see how much radiation the equipment plus personnel are subjected
to in the line of work completed at the sites now or in the future. RADTRIAGE units work
inside or outside as suggested but the RADSticker can be read after each shift if
necessary for workers.

Remember STORAGE OF RODS SPENT OR REMOVED FROM REACTORS
means WATER WITH DRY ICE COOLING FOR TRIP TO SEA THEN
DROPPING RODS going to 12,000 feet depth in THE BATHYPELAGIC
ZONE below the 3,000 feet to say 12,000 FEET might find 36 degrees F.
Each is suitable perhaps for storage of spent fuel rods in very deep
sections of sea water. Such no doubt was the bulk of laughter when it
was recommended that spent rods be deep six stored rather than
underground in areas like the scrubbed YUCCA MOUNTAIN storage which
might now be for members of Congress and their families to live in any
Nuclear Emergency in the USA. Wonder if SUPER THICK MILL PLASTIC
SHEATING WOULD ALLOW SEALING FROM SALT WATER YET LET
COLD GO THROUGH TO KEEP RODS SAFE ? Check with NRC personnel
on this NEW STORAGE METHOD " DEEP SIX" IDEA!

As a State of Florida Certified Plumbing Contractor let me tell you that
SOLAR ENERGY/DIESEL GENERATORS should be the backup system for
batteries and generators running pumps for cooling near ALL NUCLEAR
POWER PLANTS AND EARTHQUAKE PROOF BLADDERS AND TANKS
SHOULD HOUSE EXTRA FRESH WATER NEAR NUCLEAR REACTORS for
just such an emergency. DRY ICE CAN BE DROPPED INTO THE POOLS
AS WELL AS LOX OR LIQUID NITROGEN PUSHED THROUGH STEEL
PIPING SUBMERGED AND EXPOSED IN THE WATER TO ALLOW
COOLING BUT HOSPITALS HAVE LARGE TANKS WHICH CAN BE
RELOADED WHEN RUNNING OUT LIKE I FOUND AT TAMPA GENERAL
HOSPITAL when working there for 8.5 years.

Why CNN does not show super tankers pulled or pushed loaded with fresh
water from even CHINA if necessary into the harbor near the stricken
plants or cities to supply fresh potable water for drinking and bathing is
still a mystery. 100 foot coils of black plastic piping coiled and attached to
tanks with shower handles and ball valve would allow any WORKERS to
be decontaminated with fresh warm water or showers but I still like the
DECONTAMINATION PROCEDURES WRITTEN BY DR. DOUG ROKKE FOR
THE U.S. MILITARY.

Roads should have 100 tankers with fresh water coming into the area like
milk trucks to let the people fill gallon zip lock bags which can be
doubling as latrine items storing urine and fecal matter to be picked up
and burned. COLD WEATHER SIGNALS USE OF DRUM LINERS TWO
PER PERSON STEP INSIDE THEN PULL ONE OVER YOUR HEAD AND



SLEEP WARM ..... CAMP JAPAN CAN MAKE IT!

Don't start on not having fuel when there are thousands upon thousands
of vehicles with gasoline tanks still containing gas sitting everywhere plus
trucks and boats using diesel would power super generators which have
not arrived for reasons unknown. SNAP LIGHTS or shake and snap which
last 12 hours giving off light could be used by people inside rolling
latrines over 55 gallon drums with seal top lids LEFT OPEN for pickup on
barges and dropping or washing contents off barges at sea to make fish
food. People cringed when I recommended taking the dead to barges,
having a prayer service then taking barges to sea, chopping up the dead
with SUPER STRONG WOOD CHIPPERS then washing down the barges
after all are made into FISH FOOD. What are you going to do ? Burn the
bodies releasing RADIOACTIVE PARTICLES INTO THE JAPANESE AIR,
WATER, SAND AND SOIL OR ON PLANTS AS IT FALLS BACK TO THE
GROUND WHILE BODIES ARE CREMATED? Now that is smart!

See http://www.scribd.com.ralphwhitleysr as these items needed NOW in
Japan were provided on the Internet for the earthquake in Haiti from a
Florida Contractor!

NOW FOR NUCLEAR REACTOR LEAK WITH WATER CONTAMINATION:
Ever hear of QUICKRETE HYDRAULIC CEMENT which almost sets up in
water which can be poured outside a container area with a crack while de-
watering through pumps and special piping with filters occurs keeping the
area dry until a few cement trucks can pull up and the entire load forced
into a hole which will also cause cement to seal the crack and come inside
the container a small amount. Plumbing Contractors USE hydraulic
cement for leaks with septic tanks which are concrete and steel. CHECK
WITH THE EXPERTS IN JAPAN since WE have to mix only what we will
use in 3 minutes so several people with those 10 mil thick bags or super
powerful mixing items can allow mixing and pouring quickly into the hole
sealing the crack then cement trucks with different cement mixture can
apply a concrete WEDGE WITH STEEL SUPPORT PILINGS TO KEEP IT
ALL IN PLACE ! Time involved including digging perhaps less than 2
hours on site. HYDRAULIC CEMENT MUST BE PLACED QUICKLY INTO
THE AREA that is why we recommended using a rubber section and steel
supported by pilings and plate with hydraulic jacks. Gives you a little
more time to work out the problems stopping the water flow and allowing
de-watering of the soil.

http://www.quikrete.com/ProductLines/HydraulicWaterStopCementPro.asp

http://www.quikrete.com/PDFs/DATASH EET-Hydraulic%20Water-
Stop%20Cement%201126.pdf

FIRST REQUIREMENT STOP THE LEAK WITH MATTING AND THEN POUR
CONCRETE, EVEN HYDRAULIC INSIDE IF DESIRED AND THE LEVEL OF
WATER CAN BE BROUGHT DOWN IN THE CONTAINER:



No need to try to worry when one can place even thick rubberized matting
over a crack then reinforce the outer crack with steel and use '12 inch
wide steel sections pounded into the ground then apply pressure over the
plate with jacks before pouring all in concrete. STOP THE LEAK -
ABSOLUTELY. Prevent further cracks if there is an explosion MAYBE
NOT but then one can use the huge circular container welded in place
where you would seal same all around building then pour concrete over
the top some 20 feet high and buried some 10 feet in the ground or more
sealing everything ! Read what was recommended then check it out
immediately.

REMEMBER 1 FOOT THICK RUBBER MAT CUT X FEET SQUARE OVER
CRACK IN WALL OR CONTAINER ALLOWING 12 INCHES UP, SIDES AND
DOWN FOR FUTURE CRACKS, THEN PLANT OR POUND THICK STEEL
PLATES INTO THE GROUND TO ALLOW A FORMED CUT SECTION OF
STEEL TO BE LOWERED THEN HYDRAULIC JACKS PUSHING THE PLATE
OVER THE PATCH OF RUBBER ONLY TO STOP THE LEAK BEFORE
CRACKING MORE THEN SEAL ALL IN HYDRAULIC CEMENT! How long
does that take and you have stopped the leak or crack ! HYDRAULIC
CEMENT MUST ONLY BE MIXED WITH FRESH WATER FOLKS ...... NO
SALT WATER OR IT WILL FAIL!

Think of Japan building a SEAWALL when they pound special plates in
the ground then sealing same they POUR CEMENT FOOTERS after sealing
the sea water away with pumps DE WATERING the area for a few hours at
least. HOW HARD CAN THAT BE TO VISUALIZE.

Now think of 10 mil thick 3 FT SQUARE BAGS then find barges of
Concrete in 80 pound bags, Take a few tanker trucks with cement trucks
and load the cement trucks with the proper mixture and you have a
CEMENT PLANT. Due to the radiation the CEMENT might have to come
from inland in those trucks but CEMENT PUMPS like HI-RISE BUILDERS
use pouring flooring UP will push the slurry mix any height required and it
is CRITICAL to verify FRESH WATER and proper mixture of HYDRAULIC
CEMENT to make it set up quickly.

Professionally submitted FREE to the NRC and people of Japan.
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From:
Sent:
To:
Subject:
Attachments:
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Everyone,

Here is the material for today's call.

Alex

Alex R. Larzelere
Director, Advanced Modeling and Simulation Office
Office of Nuclear Energy (NE-71)
U.S. Department of Energy
202-586-1906
Alex. Larzelere (anuclear. energy. qov
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Coyne, Kevin

From: Coyne, Kevin
Sent: Tuesday, April 05, 2011 12:31 PM
To: Stutzke, Martin
Cc: Hudson, Daniel; Correia, Richard
Subject: FW: SOARCA likely to be referenced, questioned tomorrow
Attachments: Level 3 PRA RIChudsond-h.pdf

Importance: High

Marty -

I have attached the Level 3 RIC presentation. If you could add a bit more commentary and context to the
following bullets and forward to Rich I'd very much appreciate it (e.g., is there any context to add to WASH-
1400, NUREG-1 150, etc...). Also feel free to revise, edit, or collapse the bullets:

* A Level 3 Probabilistic Risk Assessment (PRA) considers:
- A range of initiating event categories (e.g., fires, flooding, seismic, and plant equipment failures)
- Plant response to postulated
- Core damage progression
- Radiological release, weather, evacuation, and public health consequences
- Goal is to quantify risk in a systematic manner

" Prior studies estimating nuclear power plant risk to public
- WASH-740 (March 1957)
- WASH-1400 (October 1975)
- NUREG-1150 (December 1990)

* NRC staff initiative for a comprehensive site Level 3 PRA based on:
- PRA and technical advances since NUREG-1150
- Interest in site accident risk versus reactor accident risk
- Desire to use a more integrated and consistent analysis approach
- Enhance NRC staff PRA capability by developing in-house risk expertise

" Commission tasking (SRM M100218)
- Engage internal and external stakeholders in formulating plan and scope for future actions
- Commission provided conditional support for Level 3 PRA related activities
- Requested the staff to provide options for proceeding with Level 3 PRA (staff plans to provide an

options SECY paper to Commission in July)

* Potential uses of a Level 3 PRA
- Inform policymaking and rulemaking
- Focus NRC's inspection program
- Resolution of generic safety issues
- Prioritization of safety research programs

From: Santiago, Patricia
Sent: Tuesday, April 05, 2011 11:31 AM
To: Coyne, Kevin; Stutzke, Martin
Cc: Correia, Richard; Wagner, Katie; Lee, Richard
Subject: FW: SOARCA likely to be referenced, questioned tomorrow
Importance: High
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FYI
I know Dan and Doug are out and wanted to make sure you had the request. It is related to the congressional
briefings that Brian has been doing related to Japan.
thanks

From: Sheron, Brian
Sent: Tuesday, April 05, 2011 11:24 AM
To: Santiago, Patricia; Correia, Richard
.Cc: Uhle, Jennifer; Gibson, Kathy
Subject: FW: SOARCA likely to be referenced, questioned tomorrow

See below. Can I get some background bullets on SOARCA and level 3 PRA within a couple of hours?

From: Rihm, Roger
Sent: Tuesday, April 05, 2011 11:17 AM
To: Sheron, Brian
Subject: FW: SOARCA likely to be referenced, questioned tomorrow

It seems this hearing is going everywhere. I know you are sending over some material on dry cask storage. Can you also
provide a limited amount of background material on SOARCA and level 3 PRAs? I have the one pagers from NUREG 1925
to start with. Thx.

From: Powell, Amy
Sent: Tuesday, April 05, 2011 11:10 AM
To: Virgilio, Martin
Cc: Rihm, Roger; Shane, Raeann; Schmidt, Rebecca; Sheron, Brian
Subject: SOARCA likely to be referenced, questioned tomorrow

Marty -

OCA got a heads up from Mr. Waxman's staff that he and Rep. DeGette may reference the concept of
SOARCA, work to date, and ask related questions at tomorrow's hearing. Dr. Sheron did a briefing for a
number of House Energy and Commerce staffers that referenced ongoing work on this; staff was impressed so
encouraged their bosses to ask about it (understanding that it is evolving, draft, preliminary, etc.).

Amy

Amy Powell
Associate Director
U. S. Nuclear Regulatory Commission
Office of Congressional Affairs
Phone: 301-415-1673
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RIC 2011
Comprehensive Site Level 3

Probabilistic Risk Assessment (PRA)

Dan Hudson
Office of Nuclear Regulatory Research

March 8, 2011

Presentation Objectives

" Provide updated information to external
stakeholders about this evolving NRC staff
initiative.

" Encourage external stakeholder engagement
and participation in upcoming activities.

I Importance of Level 3

=

PRAs I

I Risk Characterization:
Level 1 PRA
Level 2 PRA
Level 3 PRA

Key Message: Y
A Level 3 PRA is irquired to
estimate the integrated risk to
the public from alt hazards.

1



Historical Perspective

Prior studies estimating risk to public
- WASH-740 (March 1957) 18 ears
- WASH-1400 (October 1975)1 1
- NUREG-1150 (December 1990) 15years

PRA Policy Statement (August 1995)
- Implementation of risk-informed regulation

Key Message: Even.before implementation of risk-Informed
regulation, the NRC set a precedent for periodically updating its
understanding of nuclear reactor acc dent risk. I

Comprehensive Site Level 3 PRA

NRC staff initiative based on:
- Advances since NUREG-1 150
- Interest in site accident risk versus reactor accident risk

Commission tasking
- Engage internal and external stakeholders in formulating plan
- Provide options for proceeding with Level 3 PRA activities

Key MessageiThe NRC staff believes it is time tconducte
new site Level 3 PRA to update and improve our understanding
of nuclear site accident risk.

Comprehensive Site Level 3 PRA (cont.)

" Phase 1 -Scoping Study (FY2010-FY2011)
" Phase 2 - Pilot Study (start in FY2012)
" Phase 3 - Follow-on studies (as needed)

Key Message: To optimize cost-benefit, theNRC staff isusing
a three-phased approach to conducting new Level 3 PRA
activities.

2



Scoping Study Objectives

Develop options for the following aspects of
a potential site Level 3 PRA pilot study:
- Scope of the analysis and PRA technology to be used

- Perspectives on future uses of results

- Site selection attributes

- Resource estimates

* Identify NRC staff's recommendation for the
pilot study

* Obtain external stakeholder support

Potential Pilot Study Obectives

Update and improve our understanding of
nuclear site accident risk by:
- Incorporating advances since NUREG-1150

- Using a more integrated and consistent analysis approach

* Enhance our PRA capability by:
- Integrating and bridging gaps between existing analytical tools
- Developing risk analysis expertise

Key Message: This Initiative is primarily an incremental improvement
to existing analytical tools - not a large-scale developmen tal effort.

Potential Pilot Study Objectives (cont.)]

* Demonstrate feasibility of conducting lower
cost integrated Level 3 PRAs

* Evaluate the need for follow-on studies

'Key Message:.This Initlativ6 is primarily an incremental improvement
to exisling analycal OOls - not a ar a-scaledevelopmental effort.

Ocal~ools- no a lrge-
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Potential Pilot Study Scope

Key Messae: The NRC staff is coisidering a more complete]
analysis using a better integrated and consistent approach. "1

15

Some Potential Future Uses I

* Inform policymaking and rulemaking

* Focus NRC's inspection program

* Resolution of generic safety issues

* Prioritization of safety research programs

Key Messge: Much like the NUREG-1150 PRAs, the results
• f a new site Level 3 PRA may be used to inform avarlety of

I future regulatory activities.

11

Upcoming Important Activities

* Public meeting (March 21)

* Advisory Committee on Reactor Safeguards
(ACRS) Full Committee Meeting (April 7-9)

* Commission paper submission (July 7)

Key Message: Estemal stakeholder engagementahd support

are needed for this important NRC staff initiative to succeed.

12
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Contact Information

Project Manager
Dan Hudson, RES/DRA
DaPn~i~el,Hu1ds-o~n@nrP..gov

Technical Monitor
Marty Stutzke, RES/DRA
M.tin ..St.tzk•e@.nrcgqv

Work: 301-251-7614
Fax: 301-251-7424

Mail Stop: C4A07M

Work: 301-251-7919

Fax: 301-251-7424

Mail Stop: C4AO7M

13

Acronyms and Abbreviations

ACRS Advisory Committee on Reactor Safeguards
DRA Division of Risk Analysis
NRC U.S. Nuclear Regulatory Commission
PRA Probabilistic Risk Assessment

RES Office of Nuclear Regulatory Research
RIC Regulatory Information Conference
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Bano, Mahmooda

From:
Sent:
To:
Subject:

OECD Nuclear Energy Agency [nea@oecd-nea.org]
Tuesday, April 05, 2011 12:32 PM
OECD Nuclear Energy Agency
OECD Nuclear Energy Agency: Monthly News Bulletin - April 2011

,iN.EA
•ucla [e~gAgtc

April 2011 i v"',vw oecd-nea.org

New at the NEA

Nuclear safety and regulation

Radiological protection

Nuclear law

Nuclear science

New publications

New at the NEA

Responding to the nuclear accident at Fukushima
On 11 March 2011, Japan experienced a major earthquake followed by a
tsunami of cataclysmic magnitude. The OECD Nuclear Energy Agency
(NEA) wishes to express it condolences to all those who have been
affected by this disaster. It has offered its assistance to the Japanese
authorities as they address the very challenging situation at the
Fukushima nuclear power plant. The NEA will be playing a key role in the
evaluation of the accident and the dissemination of lessons learnt based
on its various areas of expertise and its competence in addressing
emergency and accident management issues. The following updates
provide initial insights into some of the steps being taken by the NEA.

Data Bank

Nuclear safety and regulation

Flashnews activated to share accurate emergency information among nuclear regulators
On 11 March the NEA Working Group on Public Communication of Nuclear Regqulatory Orqanisations
(WGPC) activated the Flashnews system in response to the Fukushima accident. Flashnews allows for the
fast exchange of information among national nuclear regulators and is used to help inform the public about
nuclear events occurring around the world.

New and existing nuclear safety groups consider Fukushima implications
The NEA Committee on Nuclear Regulatory Activities (CNRA) will establish a senior-level task group to
exchange information, co-ordinate activities and examine implications in relation to the Fukushima accident.
Once established, members of the group will immediately begin exchanging information prior to the first
meeting to be held in Paris in early May. The NEA Committee on the Safety of Nuclear Installations (CSNI) will
focus on the technical aspects of safety questions raised by the accident. It will identify issues that could
require in-depth evaluation by existing or new nuclear safety task groups. The Fukushima accident will be a
special topic for discussion during the June CNRA and CSNI meetings and subsequent working group
sessions. Please visit the NEA website for more information on nuclear safety.

Radiological protection

INEX-4 and CRPPH meetings present opportunities to discuss Fukushima
The Fukushima accident will have a significant impact on NEA work in radiological protection. A meeting of the
Working party on Nuclear Emergency Matters (WPNEM) on May 3-4 that inter alia will discuss the 4th
International Nuclear Emer-gency Exercise (INEX-4) and the annual meeting of the Committee on Radiation
Protection and Public Health (CRPPH) on 17-19 May will present the first international opportunities for
experts in this field to discuss the preliminary feedback from emergency measures taken in Japan. A further
INEX workshop is planned for 6-7 December 2011. During the May meeting, the CRPPH will submit for

1
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.pprov,-J a report summarising the resources needed to implement the International Commission on
ýRadioloqical Protection (ICRP) Publication 60 recommendations into national law and an assessment of the
resources that will be needed to implement the new ICRP 103 recommendations. This will provide member
countries with information important for implementing these new recommendations as detailed in the
International Basic Safety Standards for Protection Against Ionizing Radiation and for the Safety of Radiation
Sources. More on NEA work in radiological protection can be found here.

Nuclear law

The legal aspects of the Fukushima accident
NEA Legal Affairs will dedicate a special session of the Nuclear Law Committee (NLC) on 15-16 June to
discuss the accident at Fukushima and how the Japanese government intends to deal with liability and
compensation for the resulting nuclear damage. In its capacity as secretariat, the NEA is prepared to
accommodate discussions on member country initiatives in the field of third party liability for nuclear damage,
especially where signatories to the 2004 protocols enhance their efforts for the entry into force of those
protocols to provide better protection to potential victims of a nuclear accident. Legal questions related to the
accident will be addressed in the June issue of the Nuclear Law Bulletin. Furthermore, the 2011 session of the
International School of Nuclear Law will provide an opportunity for the most renowned international nuclear
lawyers to exchange on the impacts, lessons learnt and consequences of this accident as it relates to
international nuclear law. More information on nuclear law can be found here.

Nuclear science

Nuclear science groups prepared to reassess predictive capabilities
NEA nuclear science working parties and expert groups carry out technical studies in the areas of fuel cycle
physics and chemistry, reactor physics, criticality safety, materials performance and radiation shielding. A key
focus in each area is on the development, application and validation of modelling tools and their associated
nuclear data. These tools are used by the nuclear industry in the design, operation and safety assessment of
nuclear facilities including commercial nuclear power plants (NPPs). As details of the Fukushima accident
emerge, and as the safety cases and emergency procedures for NPPs are reappraised, NEA nuclear science
working parties and expert groups may be required to analyse new scenarios which characterise the evolution
of the reactor core and the spent fuel ponds during such an event. Some of these scenarios might challenge
the predictive capability of current modelling methods. In that case, new activities could be proposed and
discussed by various nuclear science technical groups with the aim of targeting any shortfall in predictive
capability, identifying possible methods developments to address the shortfall and providing the means to
assess the accuracy of new methods developed. For more information on nuclear science, please visit the
NEA website.

New publications

Free publications are available at this link. Paper copies may be requested by sending an e-mail.

The Nuclear Regulator's Role in Assessinq Licensee Oversight of Vendor and Other Contracted Services
ISBN: 978-92-64-99157-6, 38 pages.

Publications on sale can be ordered at the OECD bookshop.

Data Bank

NEA Data Bank newsletter

Computer program services

New computer programs available

3
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31-MAR-11

29-MAR-11

28-MAR-11

CSN12017

NEA-1857

CCC-0295

MCCI-2 PROJECT, Melt Coolability and Concrete Interaction Phase 2 Project
(Arrived)

PHITS-2.24, Particle and Heavy Ion Transport code System
(Tested)

ELGATL, Calculation of Energy Spectra from Coupled Electron-Photon Slowing Down
(Arrived)
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22-MAR-11 USCD1240 VIMNC, VIM color syntax for Nuclear Codes: NJOY, DRAGON, PARTISN, TORT,
MONK, and MCNP
(Tested)

16-MAR-11 IAEA1287 SHIELD, Monte-Carlo Code for Simulating Interaction of High Energy Hadrons with
Complex Macroscopic Targets
(Tested)

16-MAR-11 IAEA0970 STOPOW, Stopping Power of Fast Ions in Matter
(Tested)

15-MAR-11 USCD1238 ALICE2011, Particle Spectra from HMS precompound Nucleus Decay
(Tested)

07-MAR-1 1 CCC-0767 SWORD 3.2, SoftWare for Optimization of Radiation Detectors
(Arrived)

03-MAR-11 NEA-1856 VESTA 2.0.3, Monte Carlo depletion interface code
(Arrived)

03-MAR-11 NEA-1210 ZZ HATCHES-19, Database for radiochemical modelling
(Tested)

About the NEA
NEA membership consists of 29 OECD countries. The mission of the NEA is to assist its member countries In maintaining and further
developing, through International co-operation, the scientific, technological and legal bases required for a safe, environmentally friendly and
economical use of nuclear energy for peaceful purposes. It provides authoritative assessments and forges common understandings on key
issues, as input to government decisions on nuclear energy policy and to broader OECD policy analyses in areas such as energy and
sustainable development. The Information, data and analyses it provides draw on one of the best International networks of technical experts.

To unsubscribe from this bulletin, please use this link.

._._._._._._._._._._._._._._._._._._._._:_......_......... ... ... .~. .4 .i ...
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Lee, Richard

From: Kelly, John E (NE) [JohnE.Kelly@Nuclear.Energy.Gov]
Sent: Tuesday, April 05, 2011 4:13 PM
To: Lee, Richard
Subject: Re: Call to Japan

No calls scheduled
John E Kelly

From: Lee, Richard (NRC)
To: Kelly, John E (NE)
Sent: Tue Apr 05 15:41:15 2011
Subject: Call to Japan

Hi, John:

Do you a call to Japan today?. If yes, what time is it scheduled for?

Thx, Richard
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Lee, Richard

From: Larzelere, Alex [alex.larzelere@nuclear.energy.gov]
Sent: Tuesday, April 05, 2011 4:30 PM
To: Lee, Richard; Adams, Ian
Cc: Kelly, John E (NE)
Subject: RE: today DOE Science Council and call to Japan

Richard,

Sorry for the delay in my response - my email box is full to overflowing. The call with the Science expert
will occur a 5pm EDT today. I am not sure about the call with Japan, but will find out and get an answer
out to you as soon as possible.

Regards,

Alex

From: Lee, Richard (NRC)
Sent: Tuesday, April 05, 2011 9:02 AM
To: Adams, Ian; Larzelere, Alex
Cc: Kelly, John E (NE)
Subject: today DOE Science Council and call to Japan

Dear Ian and Alex:

I believe the Science Council call is at 5:00pm for today and tomorrow. I do not when the call to Japan will
take place for today and tomorrow. Please let me know.

Thx, Richard
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Lee, Richard

From: Kelly, John E (NE) [JohnE.Kelly@Nuclear.Energy.Gov]
Sent: Tuesday, April 05, 2011 5:39 PM
To: Lee, Richard
Subject: Re: handsout for today meeting

Did you get them
John E Kelly

From: Lee, Richard (NRC)
To: Kelly, John E (NE)
Cc: Binder, Jeff
Sent: Tue Apr 05 17:12:17 2011
Subject: handsout for today meeting

Hi John or Jeff:

Please send me the VGs for today conf. call.

Thx, Richard

A, 2)ýý81



Bano, Mahmooda

From: RMTPACTSUINC [RMTPACTSU_INC@ofda.gov]
Sent: Wednesday, April 06, 2011 9:04 AM
To: RMTPACTSU; DARTPACTSU; Fleming, James(DCHA/OFDA) [USAID]; Bartolini, Mark

(DCHA/OFDA) [USAID]
Subject: Japan News (NY Times): U.S. Sees Array of New Threats at Japan's Nuclear Plant

Source: NY Times
April 5, 2011

U.S. Sees Array of New Threats at Japan's Nuclear Plant
By JAMES GLANZ and WILLIAM J. BROAD

United States government engineers sent to help with the crisis in Japan are warning that the troubled nuclear plant there is facing a

wide array of fresh threats that could persist indefinitely, and that in some cases are expected to increase as a result of the very

measures being taken to keep the plant stable, according to a confidential assessment prepared by the Nuclear Regulatory Commission.

Among the new threats that were cited in the assessment, dated March 26, are the mounting stresses placed on the containment

structures as they fill with radioactive cooling water, making them more vulnerable to rupture in one of the aftershocks rattling the site

after the earthquake and tsunami of March 11. The document also cites the possibility of explosions inside the containment structures

due to the release of hydrogen and oxygen from seawater pumped into the reactors, and offers new details on how semimolten fuel rods

and salt buildup are impeding the flow of fresh water meant to cool the nuclear cores.

In recent days, workers have grappled with several side effects of the emergency measures taken to keep nuclear fuel at the plant from

overheating, including leaks of radioactive water at the site and radiation burns to workers who step into the water. The assessment, as

well as interviews with officials familiar with it, points to a new panoply of complex challenges that water creates for the safety of

workers and the recovery and long-term stability of the reactors.

While the assessment does not speculate on the likelihood of new explosions or damage from an aftershock, either could lead to a

breach of the containment structures in one or more of the crippled reactors, the last barriers that prevent a much more serious release

of radiation from the nuclear core. If the fuel continues to heat and melt because of ineffective cooling, some nuclear experts say, that

could also leave a radioactive mass that could stay molten for an extended period.

The document, which was obtained by The New York Times, provides a more detailed technical assessment than Japanese officials have

provided of the conundrum facing the Japanese as they struggle to prevent more fuel from melting at the Fukushima Daiichi plant. But

it appears to rely largely on data shared with American experts by the Japanese.

Among other problems, the document raises new questions about whether pouring water on nuclear fuel in the absence of functioning

cooling systems can be sustained indefinitely. Experts have said the Japanese need to continue to keep the fuel cool for many months

until the plant can be stabilized, but there is growing awareness that the risks of pumping water on the fuel present a whole new

category of challenges that the nuclear industry is only beginning to comprehend.

The document also suggests that fragments or particles of nuclear fuel from spent fuel pools above the reactors were blown "up to one

mile from the units," and that pieces of highly radioactive material fell between two units and had to be "bulldozed over," presumably to
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protect workers at the site. The ejection of nuclear material, which may have occurred during one of the earlier hydrogen explosions,

may indicate more extensive damage to the extremely radioactive pools than previously disclosed.

David A. Lochbaum, a nuclear engineer who worked on the kinds of General Electric reactors used in Japan and now directs the nuclear

safety project at the Union of Concerned Scientists, said that the welter of problems revealed in the document at three separate reactors

made a successful outcome even more uncertain.

"I thought they were, not out of the woods, but at least at the edge of the woods," said Mr. Lochbaum, who was not involved in preparing

the document. "This paints a very different picture, and suggests that things are a lot worse. They could still have more damage in a big

way if some of these things don't work out for them."

The steps recommended by the nuclear commission include injecting nitrogen, an inert gas, into the containment structures in an

attempt to purge them of hydrogen and oxygen, which could combine to produce explosions. On Wednesday, the Tokyo Electric Power

Company, which owns the plant, said it was preparing to take such a step and to inject nitrogen into one of the reactor containment

vessels.

The document also recommends that engineers continue adding boron to cooling water to help prevent the cores from restarting the

nuclear reaction, a process known as criticality.

Even so, the engineers who prepared the document do not believe that a resumption of criticality is an immediate likelihood, Neil

Wilmshurst, vice president of the nuclear sector at the Electric Power Research Institute, said when contacted about the document. "I

have seen no data to suggest that there is criticality ongoing," said Mr. Wilmshurst, who was involved in the assessment.

The document was prepared for the commission's Reactor Safety Team, which is assisting the Japanese government and the Tokyo

Electric Power Company. It says it is based on the "most recent available data" from numerous Japanese and American organizations,

including the electric power company, the Japan Atomic Industrial Forum, the United States Department of Energy, General Electric

and the Electric Power Research Institute, an independent, nonprofit group.

The document contains detailed assessments of each of the plant's six reactors along with recommendations for action. Nuclear experts

familiar with the assessment said that it was regularly updated but that over all, the March 26 version closely reflected current thinking.

The assessment provides graphic new detail on the conditions of the damaged cores in reactors 1, 2 and 3. Because slumping fuel and

salt from seawater that had been used as a coolant is probably blocking circulation pathways, the water flow in No. 1 "is severely

restricted and likely blocked." Inside the core itself, "there is likely no water level," the assessment says, adding that as a result, "it is

difficult to determine how much cooling is getting to the fuel." Similar problems exist in No. 2 and No. 3, although the blockage is

probably less severe, the assessment says.

Some of the salt may have been washed away in the past week with the switch from seawater to fresh water cooling, nuclear experts

said.
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A rise in the water level of the containment structures has often been depicted as a possible way to immerse and cool the fuel. The

assessment, however, warns that "when flooding containment, consider the implications of water weight on seismic capability of

containment."

Experts in nuclear plant design say that this warning refers to the enormous stress put on the containment structures by the rising

water. The more water in the structures, the more easily a large aftershock could rupture one of them.

Margaret Harding, a former reactor designer for General Electric, warned of aftershocks and said, "If I were in the Japanese's shoes, I'd

be very reluctant to have tons and tons of water sitting in a containment whose structural integrity hasn't been checked since the

earthquake."

The N.R.C. document also expressed concern about the potential for a "hazardous atmosphere" in the concrete-and-steel containment

structures because of the release of hydrogen and oxygen from the seawater in a highly radioactive environment.

Hydrogen explosions in the first few days of the disaster heavily damaged several reactor buildings and in one case may have damaged a

containment structure. That hydrogen was produced by a mechanism involving the metal cladding of the nuclear fuel. The document

urged that Japanese operators restore the ability to purge the structures of these gases and fill them with stable nitrogen gas, a

capability lost after the quake and tsunami.

Nuclear experts say that radiation from the core of a reactor can split water molecules in two, releasing hydrogen. Mr. Wilmshurst said

that since the March 26 document, engineers had calculated that the amount of hydrogen produced would be small. But Jay A. LaVerne,

a physicist at Notre Dame, said that at least near the fuel rods, some hydrogen would in fact be produced, and could react with oxygen.

"If so," Mr. LaVerne said in an interview, "you have an explosive mixture being formed near the fuel rods."

Nuclear engineers have warned in recent days that the pools outside the containment buildings that hold spent fuel rods could pose an

even greater danger than the melted reactor cores. The pools, which sit atop the reactor buildings and are meant to keep spent fuel

submerged in water, have lost their cooling systems.

The N.R.C. report suggests that the fuel pool of the No. 4 reactor suffered a hydrogen explosion early in the Japanese crisis and could

have shed much radioactive material into the environment, what it calls "a major source term release."

Experts worry about the fuel pools because explosions have torn away their roofs and exposed their radioactive contents. By contrast,

reactors have strong containment vessels that stand a better chance of bottling up radiation from a meltdown of the fuel in the reactor

core.

"Even the best juggler in the world can get too many balls up in the air," Mr. Lochbaum said of the multiplicity of problems at the plant.

"They've got a lot of nasty things to negotiate in the future, and one missed step could make the situation much, much worse."

Henry Fountain contributed reporting from New York, and Matthew L. Wald from Washington.

Lily Frey
Information Coordinator
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Pacific Tsunami and Japan Earthquake Response Management Team
RMTPACTSU INC@ofda.gov
202-712-0039
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Fukush-.'a Daiichi Nuclear Plant Hi-Res Photos Page 10 of 12

In this March 20, 2011 aerial photo taken by a small unmanned drone and released by AIR PHOTO SERVICE, the crippled Fukushima Dai-ichi nuclear power plant are seen in Okumamachi, Fukuslf
left: Unit 1, partially seen; Unit 2, Unit 3 and Unit 4. (Air Photo Service Co. Ltd., Japan)

20 March 2011

http://cryptome.org/eyeball/daiichi-npp/daiichi-photos.htm 5/10/2011



Fukushimia Daiichi Nuclear Plant Hi-Res Photos Page 11 of 12

Irn.h tohis MarUnit0, Unit .andrUi t 3.(p hotoServienya Co.l Ltmnnd.do, Japan)_ 
.

Ingh th March U20 1,2 aerial photo 3ae (Aby a small unmanned drone and released by AIR PHOTO SERVICE, the crippled Fukushima Dai-ichi nuclear power plant is seen in Okumamachi, Fukushi

20 March 2011

http://CrYPtome.org/eyeball/daiichi-npp/daiichi-photos.htm 5/10/2011



Fukush•rna lDaiichi Nuclear Plant Hi-Res Photos Page 12 of 12
9

In this March 20, 2011 aerial photo taken by a small unmanned drone and released by AIR PHOTO SERVICE, the crippled Fukushima Dai-ichi nuclear power plant is seen in Okumamachi, Fukushi;
right to left: Unit 1, Unit2, Unit 3 and Unit 4. (Air Photo Service Co. Ltd., Japan)

http://cryptome.org/eyeball/daiichi-npp/daiichi-photos.htm 5/10/2011



From:
Sent:
To:
Subject:

Helton, Donald
Wednesday, April 06, 2011 1:29 PM
Marksberry, Don
FW: ti for fukushima

FYI

From: Coyne, Kevin
Sent: Wednesday, April 06, 2011 9:58 AM
To: Helton, Donald
Subject: ti for fukushima

http://pbadupws.nrc..ov/docs/ML1107/ML1 1077A007.pdf
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Lee, Richard

From:
Sent:
To:
Cc:
Subject:
Attachments:

Busby, Jeremy T. [busbyjt@ornl.gov]
Thursday, April 07, 2011 9:59 AM
Binder, Jeffrey L.; Lee, Richard
'Doug Burns'
RE: yesterday DOE conf.call hnadsout
0406 S-1 Briefing rev 1.pptx

Hi Richard,

We'll get you added. Here are the slides from yesterday.

Best regards,
Jeremy

From: Binder, Jeffrey L.
Sent: Thursday, April 07, 2011 9:47 AM
To: 'Richard. Lee@nrc.gov'
Cc: 'Doug Burns'; Busby, Jeremy T.
Subject: RE: yesterday DOE conf.call hnadsout

Doug/Jeremy

Can you get Richard on the list? Thanks.

Jeff

----- Original Message -----
From: Lee, Richard rmailto:Richard.Lee(@nrc.govl
Sent: Thursday, April 07, 2011 09:43 AM Eastern Standard Time
To: Binder, Jeffrey L.
Subject: yesterday DOE conf.call hnadsout

Jeff:

Do you have VGS from yesterday DOE Sci. Council. Conf. call?
list DOE is using to distribute them ahead of the conf. call.

I do not know what distribution
I am not getting it.

Thanks, Richard
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Lee, Richard

From: Kelly, John E (NE) [JohnE. Kelly@Nuclear. Energy.Gov]
Sent: Thursday, April 07, 2011 5:36 PM
To: Lee, Richard
Subject: Re: today's handout

My staff said they sent. Let's test before the meeting
John E Kelly

From: Lee, Richard (NRC)
To: Kelly, John E (NE)
Sent: Thu Apr 07 17:08:14 2011
Subject: today's handout

John:

I have not been receiving any VGs before the meeting for today and the same problems for the previous days.
Appreciate it if you can ask someone to send it. This morning, Jeremy sent me the one from yesterday.

Richard
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Bensi, Michelle

From: Bensi, Michelle
Sent: Thursday, April 07, 2011 6:25 PM
To: Kauffman, John
Subject: RE: Reminder--OEGIB Weekly Activities Input due by noon tomorrow, Friday 4/8/2011. [eom]

Thanks,
Shelby

Last week activities
* Seismic Q&A document in response to events in Japan

* Presentation (and Prep) for Japan Near-Term Evaluation Task Force Task Force Briefing

* FOIA

* Out-of-office Friday (CHU)

Next week activities

* Seismic Q&A document

* Conference M-W

* Revisions to screening report and other associated misc activities

From: Kauffman, John
Sent: Thursday, April 07, 2011 7:07 AM
To: Bensi, Michelle; Criscione, Lawrence; Ibarra, Jose; Killian, Lauren; Lane, John; Reisifard, Mehdi; Perkins, Richard;
Salomon, Arthur; Smith, April; Wegner, Mary
Subject: Reminder--OEGIB Weekly Activities Input due by noon tomorrow, Friday 4/8/2011. [eom]
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Bensi, Michelle

From:
Sent:
To:
Subject:

Bensi, Michelle
Friday, April 08, 2011 12:28 PM
Beasley, Benjamin
public FAQ document

Ben,
With regard to the NRR FAQ document that took seismic questions from an older version of the public FAQ document
(which may still be the only one posted online, but is not the most recent version sent to OPA).
I don't have the most updated version of the public FAQs that Annie send to OPA. I will ask her to forward it to you so
that you can forward them to NRR to update the seismic questions they pulled from the older version of the document.
Please let me know if you object.
Thanks,
Shelby



Howell, Art

From:
Sent:
To:
Subject:
Attachments:

Spitzberg, Blair
Monday, April 11, 2011 9:11 AM
Howell, Art
RE: HUGE FILE ATTACHED - FUKUSHIMA SLIDE SHOW FROM NISA
March 11 tsunami hit reactors.jpg () AJ l/e /-rv /ý,/- (17

This is the image recently released of the tsunami actually hitting the plant. Note height appears to be above the top of
the reactor buildings.

- Blair

From: Howell, Art
Sent: Monday, April 11, 2011 8:04 AM
To: Spitzberg, Blair
Subject: FW: HUGE FILE A-TACHED - FUKUSHIMA SLIDE SHOW FROM NISA

From: Maier, Bill
Sent: Saturday, April 09, 2011 1:12 PM
To: Howell, Art; Howell, Linda
Subject: HUGE FILE ATTACHED - FUKUSHIMA SLIDE SHOW FROM NISA

Art/Linda,

Don't know if you've seen this or not, but it's very comprehensive. 4MB pdf format.

Bill
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S'I ,

Bensi, Michelle

From:
Sent:
To:
Cc:
Subject:

Bensi, Michelle
Monday, April 11, 2011 8:39 PM
Kammerer, Annie
Beasley, Benjamin
updated public FAQs for NRR

Annie,

As you know, NRR has put together a Sharepoint site with FAQs related to the Japan events. The intent it to make these
publically available.

It appears that many of the seismic-related questions came from the public FAQ document that was posted on the publi-c?
website. I do not think the answers they are using are consistent with the most recent update to the Public FAQs. I
believe the older version of the document contains outdated information (e.g. it says that we don't know the GM at the
Fukushima plants). I recall that you sent an updated version of the FAQs to OPA, but I don't know if they ever posted it
online. Do you think there's value in sending NRR the updated version (if cleared by OPA)?

I don't have the most updated version that you sent to OPA. If appropriate, would you please send the document to Ben
(CC'ed on this email) to forward to NRR so that they are using the most updated version of the questions/answers?

Thanks,
Shelby
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Beasley, Benjarin

From: Beasley, Benjamin

Sent: Tuesday, April 12, 2011 4:41 PM
To: Kauffman, John
Subject: FW: List of Issues and Research Areas from Japanese Event
Attachments: Potential Long term Issues Revl.docx

Please handle this. I will be looking at your draft email on solar storms this afternoon or tomorrow morning.

Ben

From: Correia, Richard
Sent: Tuesday, April 12, 2011 8:55 AM
To: Barnes, Valerie; Beasley, Benjamin; Coe, Doug; Coyne, Kevin; Demoss, Gary; Hudson, Daniel; Ott, William; Peters,
Sean; Salley, MarkHenry; Hudson, Daniel; Nicholson, Thomas; Siu, Nathan; Stutzke, Martin
Subject: FW: List of Issues and Research Areas from Japanese Event

All,

Brett Rini has compiled and sorted RES staff input (attached) for the Japan events task force's consideration.
Please take a look at his list and annotate any changes/corrections/clarifications keeping in mind how the task
force will interpret what will be sending them (i.e., will they understand what we are asking them to consider).

Please send your comments/additions/clarifications back to me and Doug.

thanks

Richard Correia, PE
Director, Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC

richard.correia@nrc.gov

From: Rini, Brett
Sent: Monday, April 11, 2011 5:27 PM
To: Case, Michael; Richards, Stuart; Correia, Richard; Coe, Doug; Gibson, Kathy; Scott, Michael; Valentin, Andrea
Cc: Sheron, Brian; Uhle, Jennifer
Subject: List of Issues and Research Areas from Japanese Event

Division Directors,

Please find attached a list of possible issues and research areas to follow-up on as a result of the Japanese earthquake. I
compiled the input I received from your divisions along with a document that Brian sent me and classified the
recommendations into various areas (e.g., electrical, severe accidents, external events).

Please review the attached document and let me know if you have any additional thoughts or changes.

Thanks,

Brett



grett A. Rini

Technical Assistant
Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
(301)251-7615
Brett. Rin i@ nrc.gov
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Potential Long term Issues & Research Areas as a Result of Japanese
Earthquake/Tsunami and Impact on Nuclear Power Plants

Electrical Power / Station Black-out

" Assess plant response to long-term loss of onsite and offsite electrical power, as well as
capabilities for mitigation (DE)

" Evaluate battery discharge duration when operated under light load (DE)
* Do we need to revisit the need for non-AC dependent hydrogen igniters on IC plants?
* Do we need AC-powered (with battery backup) hydrogen igniters in reactor buildings and/or

in the vicinity of SFPs?
* Do plants have EDGs and their associated fuel tanks sufficiently protected from natural

phenomena, especially floods?
" Assess the feasibility of licensees developing procedures to bring in portable electric

generators to the site to a prepared location, and connecting the generators to the plant
electric system. (DE)

* Assess the feasibility of developing procedures to bring in a 125 VDC battery bank and
connect it to the plant DC system. (DE)

" Re-assess SBO capabilities at U.S. plants (DE)
* Should SBO coping strategies be seismically qualified to help mitigate beyond design basis

seismic events where restoration of offsite power could be delayed beyond the coping time.

Instrumentation & Controls

* Do we have sufficient instrumentation in plants to accurately assess plant conditions
following an accident, including severe accidents (e.g., water levels at various locations)? Is
the instrumentation sufficiently robust to survive in the accident conditions?

" Is there additional instrumentation that would be of use to help manage a severe accident,
such as hydrogen sensors, and would additional measures be necessary to ensure they are
viable during a severe accident.

* Consider the need for additional severe accident monitoring instrumentation. Consideration
should be given to providing for remote readings from the instrumentation at locations away
from the unit. Wireless technology could potentially minimize the cost involved. (DE)

* Reassessment of instrumentation that can provide details on the progression of a severe
accident; include remote monitoring of temperatures, pressures and radiation levels using
high-capacity (long term) batteries (DE)

Reactor Pressure Vessel & Reactor Coolant System

" Performance issues of degraded/aged components: (DE)
" Thermal loading: thermal shock, thermal transients
o Pressure loading: explosive loadings, from thermal transients

* Components/Structures/Materials Performance in Severe or Beyond Design Basis
Accidents: (DE)

" PumpsNalves
o Seismic loading

* Weld Residual Stress Compendia: (DE)
o Database of residual stresses of nuclear components: measurements & model

results



* Materials research on the impact of lake/river/sea water used as makeup water to the
reactor coolant system and SFP during an accident and impact on subsequent
establishment of recirculation. (DE)

Containment

" PWR Containments do not have filtered vents. It is also not clear if they have vents that can
be operated without AC power. Consider evaluating the benefits of putting a filtered vent on
a PWR containment, along with vents that can be actuated without AC power (e.g.
compressed air).

* reevaluate the need for filtered containment venting (DE)
" GSI-191 impact from seawater (DE)
• Assess coatings in the severe accident environment (DE)

Severe Accidents & Mitigation

" Effectiveness of SAMGs and EDMGs provisions (including operator training) (DRA)
• Develop SAMGs that include procedures for a containment breach (DE)
" Assess effects of high general radiation levels from a core melt on the ability for personnel

to man control rooms and implement SAMGs (DE)
* Assess the need for additional regulatory guidance for severe accidents (DE)
* Review Severe Accident Management Guidelines/Emergency Operations Plans (DE)

o Check core and spent fuel cooling procedures
o Identify any materials issues with the cooling procedures (use of salt/river water

in an emergency
* Do U.S. plants have the capability to inject ultimate heat sink water? How much time do

plants with cooling ponds, like Palo Verde, have if they injected their ponds? Does that
affect long term cooling strategies?

* Emergency H2 venting and whether current US plant configurations could lead to pockets of
H2 in areas not covered by H2 igniters or recombiners, that give rise to explosive
power sufficient to damage BWR secondary containments. (DRA) Adequacy and placement
of hydrogen recombiners/igniters (DE)

* Are there accident management strategies in place for lower vessel flooding, and how well
do we understand whether lower vessel flooding will work to retain a molten core inside the
vessel?

" Fukushima 3 had several MOX fuel assemblies in it. How would a core with more or a full
load of MOX assemblies affect the outcome of severe accidents?

Spent Fuel Pools / Independent Spent Fuel Storage Installations

* Is there a justifiable cost-benefit to off-loading from spent fuel pools all of the fuel that can be
safely stored in dry casks? Removing all of the fuel that can be safely loaded in casks will
not substantially reduce the heat load in the pool, but removing the fuel will increase the
water volume in the pool. This will provide more time to boil off and uncovery in an SBO.
Also, spreading the fuel out in the pool will enhance cooling in the event of an uncovery
(e.g., no radiation heat source from adjacent assemblies) and may prevent or substantially
delay melting.

" Develop a code which would consider the fuel loaded into a SFP, the location of the fuel
within the SFP, the fuel burn-up and the decay time of each bundle, and then calculate



whether exposure of the fuel to air would result in heat-up sufficient to result in fission
product release to the environment. (DE)

* Assess the practicality of requiring a water makeup line to the SFP which would include a
standpipe some distance remote from the plant power block. Assess the practicality of
adding boron to this makeup source. (DE)

" Assess alternate means available for adding cooling water to spent fuel pools at all U.S.
plants, including time frames, assuming loss of all electrical power (DE)

* Spent Fuel Pool accident phenomenology (similar to core damage accident research) and
the effectiveness of B.5.b provisions (DRA)

* Spent fuel pool liner/cooling systems performance - degraded conditions & seismic (DE)
* Evaluate impact of using "dirty water" in spent fuel pools (DE)
* Are there natural phenomena that can damage dry casks? Dry casks are designed for

earthquakes. Do we know how well they can withstand a beyond DBA earthquake?
Performance of spent fuel pools and casks in BDBAs (DE)

* Reconsider the earliest timeframe in which fuel can be moved into dry storage, particularly
for SFPs not at or below grade level. (DE)

Internal Events

* Assess (or reassess) the potential impact of a major hydrogen leak from the turbine-
generator, or from the hydrogen cooling system, including the hydrogen storage tanks. (DE)

* Reassess the response of licensees to in-plant fires, particularly where successful response
requires a number of manual actions in a relatively short period of time. If called upon on a
mid-shift with no warning, do we have assurance that the required timeline could be met?
(DE)

Earthquake / Tsunami

* Revisit the scope of on-going earthquake and tsunami research. (DE)
* Response to aftershocks following a design or beyond-design basis earthquake.
" How well can we predict tsunami wave height? Can scale model testing help improve

models?
* Tsunami Study-The purpose of this study would be to use modern models and techniques

to assess the tsunami hazard for existing sites including ISFIs, not otherwise assessed in
new reactor reviews. The study would confirm that the tsunami hazard for facilities is either
appropriately considered in the licensing basis, is bounded by other natural events, or needs
additional site specific bathymetric data. The study would also consider the need to validate
the current NOAA model for tsunami, if necessary. (DE)

Other External Events

" Assess adequacy of current regulatory guidance for external events (DE)
* Are flooding measures, such as seals, inspected thoroughly and at an appropriate frequency

based on their susceptibility to age-related degradation?
* Revisit natural disasters to confirm that plant licensing bases are still enveloped by the

current science in the area. For example tornados, flooding from severe weather, etc. (DE)
• Revisit flooding from dams. Questions involving Oconee have already resulted in this area

being revisited. Should we do more on dam failures and modeling the resulting flooding
hazards? (DE)



" Are East and Gulf coast plants adequately protected from natural phenomena? There are
reports that say that global warming is heating up the oceans, and this, in turn, spawns more
violent hurricanes (e.g., Katrina). Have we conservatively estimated the storm surges
associated with worst-case hurricanes that could hit the coasts, and are the plants along
those coasts adequately protected from those storm surges and associated flooding?

* There are licensees on gulf and east coast sites (e.g., Waterford) that are or may be near
other industrial facilities. How well are these facilities protected against extreme
environmental events, and could failures (e.g. toxic gas release, explosions of flammable
liquids and gases)at these facilities due to extreme environmental events render the control
room at adjacent nuclear facilities uninhabitable?

* Revisit the impact of man-made disasters on plants. For example, plants located near
industrial facilities such as petro-chemical. Do we remain confident that a major disaster at a
nearby industrial facility will not have adverse impacts on the nuclear plant? If industrial
processes at nearby facilities have changed since plant licensing, and have become more
hazardous, how would we know? The impact of possible train or truck accidents involving
hazardous materials is a related example. (DE)

Plant Siting

* Should plant siting consider space between units to ensure that adequate space is provided
for severe accident mitigation using external equipment, such as the Bechtel pumping rig.

" For multi-unit sites, licensees are only required to mitigate the security related event at one
unit under B.5.b. As a result, there may only be one piece of critical equipment to serve two
or more units. Furthermore, each unit may need to carry out several strategies, such as
core and spent fuel pool so the equipment may only support one strategy at a time. The
B.5.b equipment including the water sources are not seismically qualified. Are additional
requirements warranted?

Dose Assessment

" The Fukushima event seemed to bring out shortcomings of our dose assessment codes,
particularly RASCAL. Should we re-evaluate the need for improved, easy to use radiological
dose assessment codes? Evaluate other issues related to radiation protection actions and
health effects (DSA)

* Review of tools and information available for making evacuation recommendations,
including assessment of impacts on population of the evacuation (DE)

" Ground water contamination/transport. (DRA)

Risk Assessment

* Pursue Level III PRA (DRA)
" Common cause failure frequencies (DRA)
" Re-examination of the concept of credible event to which a facility is designed, and a cost-

benefit analysis to determine if designing to lower probability events than is currently the
practice would increase safety at a reasonable cost. (DSA)

" Multi-unit site risk including spent fuel (wet and dry) and consequential (linked) multiple
initiating events (e.g. seismic with induced tsunami and fire, plus damage to fire suppression
and safety systems from either seismic or tsunami), i.e. a Level III PRA including human
reliability aspects. (DRA)



The Fukushima event highlights those events that are considered of relatively low
probability, but potentially of high consequence; particularly events for which the
uncertainties of occurrence and response are relatively large. One such area may be
shutdown risk. Shutdown operations involve a wide variety of unusual conditions, to which
operators are not often exposed due to high capacity factors and short refueling outages.
Under electric deregulation, many licensees are now very focused on completing outages
on schedule. This pressure may be felt by all levels of staff at the plant. In the past, the
agency elected to allow the industry to address this area via industry initiatives under the
umbrella of NEI. The NRC might elect to revisit this area based on the uncertainties and the
voluntary nature of past actions to address this area. (DE)

Human Factors

* SAMG Procedure Adequacy (DRA)
* Risk Communication (DRA)
* Decisionmaking (DRA)
* B.5.b Human Action credit - lowered staffing (DRA)
* Prolonged Fatigue (DRA)
* Human Action reliability (DRA)
" Safety Culture (DRA)
" Human perception of risk as incorporated into the design basis and regulations (DRA)
* Construction HRA (DRA)
" Reexamination of design basis events (DRA)
* Control room staffing and plant staffing for severe accidents (DRA)
" Reliance on automation/overriding automation (DRA)
" Have we adequately considered the human factors aspects of a severe accident.. In the

Fukushima case, the event has been on-going for several days, and it appears that the
event will continue to require considerable licensee resources for some time. (DE)

o What level of stress does this put on the plant responders over time and how does it
affect their ability to carry out their duties? (DE)

" For US licensees with a single nuclear unit, will they have the human resources to
respond to a severe accident, which extends over weeks or months at a high
intensity level? (DE)

o Are there ways to mitigate human factors issues, such as cooperative support
agreements with other utilities with units of a similar design? (DE)

" Consider what pre-planned actions should be in place if plant staff are required to evacuate
the plant. (DE)

Incident Response / Coordination

" Emergency response given large area wide catastrophe and what can be expected (DRA)
* Assess onsite and offsite responder capabilities at U.S. plants (beyond B.5.b) (DE)
" Create organizational requirements and tools for reporting information during significant

nuclear events internationally, perhaps as part of CNS or IAEA led effort. (DE)
" Assess NRC timing and procedures for manning NRC Ops Center in response to significant

international events, perhaps using the INES scale for perspective on significance (DE)
" Assess NRC office procedures for supporting the NRC Ops Center in first few days of a

crises, as well as for events of longer duration (DE)



* During the evolution of the accident at Fukushima, there was not a lot of coordination (at
least initially) among various agencies (e.g., DOE and NRC). Concern was that everyone
was advising the Japanese, with no coordination. In the event of another reactor accident
outside of the U.S., should U.S. agencies have worked out plans for coordination
beforehand? Does the international community need to coordinate better?

* It took a while before we called in industry and got an industry consortium going to interact
directly with their Japanese counterparts (TEPCO). Should we encourage industry to create
a standing consortium that would be poised to move in the event of another accident? Is this
really a role for WANO?

" Given overwhelming media interest, define the role of NRC in communicating general
information on nuclear energy to the public even if incidents occur at foreign nuclear plants
(DE)



Esmaili, Hossein

From: Esmaili, Hossein
Sent: Tuesday, April 12, 2011 5:21 PM
To: Marksberry, Don
Subject: FW: FYI: Staff Presentation hosted by Mike Scott

Maybe we want to attend this tomorrow.

From: Kardaras, Tom
Sent: Thursday, April 07, 2011 12:02 PM
To: RES Distribution
Subject: FYI: Staff Presentation hosted by Mike Scott

Michael Scott, Deputy Director of DSA, will be giving a presentation to RES staff on his travels and
experiences while assisting in the Japanese Tsunami/Nuclear disaster from 10 -11am on Wednesday, April 13
in Room 6B-01. In case of overflow in the main conference room, the presentation will also be simultaneously
broadcast via VTC in Room 20-19.

Regards,
Tom Kardaras, Deputy Director (Acting)
Program Management, Policy Development and Analysis Staff
Office of Nuclear.Regulatory Research
(o) 301-251-7667
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Beasley, Benjamin

From: Beasley, Benjamin

Sent: Wednesday, April 13, 2011 6:52 AM
To: Kauffman, John
Subject: FW: Some Additional Items
Attachments: Potential Long term Issues Rev1 .docx; Potential Long term Issues.docx

From: Coe, Doug
Sent: Tuesday, April 12, 2011 5:34 PM
To: Barnes, Valerie; Beasley, Benjamin; Coyne, Kevin; Demoss, Gary; Nicholson, Thomas; Ott, William; Peters, Sean;
Salley, MarkHenry; Siu, Nathan; Stutzke, Martin
Cc: Correia, Richard
Subject: FW: Some Additional Items

All,
FYI - Here's the consolidated list of possible research topics Brian sent forward to the near-term Task Force this
afternoon.

Ben,
See the rev 1 document first category (SBO). Seems like this input to the Task Force pretty well covers the ground you
had discussed. If there is something your staff would like to add to this list, please let me know.

Nathan - I've forwarded your input along to Brett Rini with a request to add it.

Mark - the items you forwarded look more like DSA research items. I'll forward them to DSA for consideration.

Doug

From: Sheron, Brian
Sent: Tuesday, April 12, 2011 2:42 PM
To: Miller, Charles
Cc: Holahan, Gary; Grobe, Jack; Dorman, Dan; Sanfilippo, Nathan; Rini, Brett; Weber, Michael; Virgilio, Martin; Case,
Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Richards, Stuart; Scott, Michael; Uhle, Jennifer; Valentin, Andrea
Subject: Some Additional Items

Charlie, I asked my staff, particularly the staff that have been involved in responding to the Fukushima event,
to put their thoughts on paper about areas they believe potentially warrant further study. My TA, Brett Rini,
collected the information and I am attaching it for you and your team's consideration. Some of the items are
duplicates of the ones I have already sent you, some are self-explanatory, and others just identify a general
area of concern. In the interest of time, I have not attempted to edit their thoughts. If you have any questions
about any of these suggestions, contact me or Brett Rini, and we can get a clarification for you.

I have also added one additional item to the list I originally sent you (item #22) and this is attached as well.
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Potential Long term Issues & Research Areas as a Result of Japanese
Earthquake/Tsunami and Impact on Nuclear Power Plants

Electrical Power / Station Black-out

* Assess plant response to long-term loss of onsite and offsite electrical power, as well as
capabilities for mitigation (DE)

* Evaluate battery discharge duration when operated under light load (DE)
" Do we need to revisit the need for non-AC dependent hydrogen igniters on IC plants?
• Do we need AC-powered (with battery backup) hydrogen igniters in reactor buildings and/or

in the vicinity of SFPs?
" Do plants have EDGs and their associated fuel tanks sufficiently protected from natural

phenomena, especially floods?
* Assess the feasibility of licensees developing procedures to bring in portable electric

generators to the site to a prepared location, and connecting the generators to the plant
electric system. (DE)

* Assess the feasibility of developing procedures to bring in a 125 VDC battery bank and
connect it to the plant DC system. (DE)

" Re-assess SBO capabilities at U.S. plants (DE)
• Should SBO coping strategies be seismically qualified to help mitigate beyond design basis

seismic events where restoration of offsite power could be delayed beyond the coping time.

Instrumentation & Controls

• Do we have sufficient instrumentation in plants to accurately assess plant conditions
following an accident, including severe accidents (e.g., water levels at various locations)? Is
the instrumentation sufficiently robust to survive in the accident conditions?

• Is there additional instrumentation that would be of use to help manage a severe accident,
such as hydrogen sensors, and would additional measures be necessary to ensure they are
viable during a severe accident.

* Consider the need for additional severe accident monitoring instrumentation. Consideration
should be given to providing for remote readings from the instrumentation at locations away
from the unit. Wireless technology could potentially minimize the cost involved. (DE)

" Reassessment of instrumentation that can provide details on the progression of a severe
accident; include remote monitoring of temperatures, pressures and radiation levels using
high-capacity (long term) batteries (DE)

Reactor Pressure Vessel & Reactor Coolant System

* Performance issues of degraded/aged components: (DE)
o Thermal loading: thermal shock, thermal transients
o Pressure loading: explosive loadings, from thermal transients

* Components/Structures/Materials Performance in Severe or Beyond Design Basis
Accidents: (DE)

o PumpsNalves
o Seismic loading

* Weld Residual Stress Compendia: (DE)
o Database of residual stresses of nuclear components: measurements & model

results



* Materials research on the impact of lake/river/sea water used as makeup water to the
reactor coolant system and SFP during an accident and impact on subsequent
establishment of recirculation. (DE)

Containment

" PWR Containments do not have filtered vents. It is also not clear if they have vents that can
be operated without AC power. Consider evaluating the benefits of putting a filtered vent on
a PWR containment, along with vents that can be actuated without AC power (e.g.
compressed air).

" reevaluate the need for filtered containment venting (DE)
" GSI-191 impact from seawater (DE)
* Assess coatings in the severe accident environment (DE)

Severe Accidents & Mitigation

* Effectiveness of SAMGs and EDMGs provisions (including operator training) (DRA)
* Develop SAMGs that include procedures for a containment breach (DE)
* Assess effects of high general radiation levels from a core melt on the ability for personnel

to man control rooms and implement SAMGs (DE)
* Assess the need for additional regulatory guidance for severe accidents (DE)
* Review Severe Accident Management Guidelines/Emergency Operations Plans (DE)

o Check core and spent fuel cooling procedures
o Identify any materials issues with the cooling procedures (use of salt/river water

in an emergency
* Do U.S. plants have the capability to inject ultimate heat sink water? How much time do

plants with cooling ponds, like Palo Verde, have if they injected their ponds? Does that
affect long term cooling strategies?

" Emergency H2 venting and whether current US plant configurations could lead to pockets of.
H2 in areas not covered by H2 igniters or recombiners, that give rise to explosive
power sufficient to damage BWR secondary containments. (DRA) Adequacy and placement
of hydrogen recombiners/igniters (DE)

* Are there accident management strategies in place for lower vessel flooding, and how well
do we understand whether lower vessel flooding will work to retain a molten core inside the
vessel?

" Fukushima 3 had several MOX fuel assemblies in it. How would a core with more or a full
load of MOX assemblies affect the outcome of severe accidents?

Spent Fuel Pools / Independent Spent Fuel Storage Installations

* Is there a justifiable cost-benefit to off-loading from spent fuel pools all of the fuel that can be
safely stored in dry casks? Removing all of the fuel that can be safely loaded in casks will
not substantially reduce the heat load in the pool, but removing the fuel will increase the
water volume in the pool. This will provide more time to boil off and uncovery in an SBO.
Also, spreading the fuel out in the pool will enhance cooling in the event of an uncovery
(e.g., no radiation heat source from adjacent assemblies) and may prevent or substantially
delay melting.

" Develop a code which would consider the fuel loaded into a SFP, the location of the fuel
within the SFP, the fuel burn-up and the decay time of each bundle, and then calculate



whether exposure of the fuel to air would result in heat-up sufficient to result in fission
product release to the environment. (DE)

* Assess the practicality of requiring a water makeup line to the SFP which would include a
standpipe some distance remote from the plant power block. Assess the practicality of
adding boron to this makeup source. (DE)

• Assess alternate means available for adding cooling water to spent fuel pools at all U.S.
plants, including time frames, assuming loss of all electrical power (DE)

* Spent Fuel Pool accident phenomenology (similar to core damage accident research) and
the effectiveness of B.5.b provisions (DRA)

" Spent fuel pool liner/cooling systems performance - degraded conditions & seismic (DE)
" Evaluate impact of using "dirty water" in spent fuel pools (DE)
* Are there natural phenomena that can damage dry casks? Dry casks are designed for

earthquakes. Do we know how well they can withstand a beyond DBA earthquake?
Performance of spent fuel pools and casks in BDBAs (DE)

* Reconsider the earliest timeframe in which fuel can be moved into dry storage, particularly
for SFPs not at or below grade level. (DE)

Internal Events

" Assess (or reassess) the potential impact of a major hydrogen leak from the turbine-
generator, or from the hydrogen cooling system, including the hydrogen storage tanks. (DE)

* Reassess the response of licensees to in-plant fires, particularly where successful response
requires a number of manual actions in a relatively short period of time. If called upon on a
mid-shift with no warning, do we have assurance that the required timeline could be met?
(DE)

Earthquake / Tsunami

* Revisit the scope of on-going earthquake and tsunami research. (DE)
" Response to aftershocks following a design or beyond-design basis earthquake.
* How well can we predict tsunami wave height? Can scale model testing help improve

models?
" Tsunami Study-The purpose of this study would be to use modern models and techniques

to assess the tsunami hazard for existing sites including ISFIs, not otherwise assessed in
new reactor reviews. The study would confirm that the tsunami hazard for facilities is either
appropriately considered in the licensing basis, is bounded by other natural events, or needs
additional site specific bathymetric data. The study would also consider the need to validate
the current NOAA model for tsunami, if necessary. (DE)

Other External Events

" Assess adequacy of current regulatory guidance for external events (DE)
" Are flooding measures, such as seals, inspected thoroughly and at an appropriate frequency

based on their susceptibility to age-related degradation?
• Revisit natural disasters to confirm that plant licensing bases are still enveloped by the

current science in the area. For example tornados, flooding from severe weather, etc. (DE)
* Revisit flooding from dams. Questions involving Oconee have already resulted in this area

being revisited. Should we do more on dam failures and modeling the resulting flooding
hazards? (DE)



" Are East and Gulf coast plants adequately protected from natural phenomena? There are
reports that say that global warming is heating up the oceans, and this, in turn, spawns more
violent hurricanes (e.g., Katrina). Have we conservatively estimated the storm surges
associated with worst-case hurricanes that could hit the coasts, and are the plants along
those coasts adequately protected from those storm surges and associated flooding?

" There are licensees on gulf and east coast sites (e.g., Waterford) that are or may be near
other industrial facilities. How well are these facilities protected against extreme
environmental events, and could failures (e.g. toxic gas release, explosions of flammable
liquids and gases)at these facilities due to extreme environmental events render the control
room at adjacent nuclear facilities uninhabitable?

" Revisit the impact of man-made disasters on plants. For example, plants located near
industrial facilities such as petro-chemical. Do we remain confident that a major disaster at a
nearby industrial facility will not have adverse impacts on the nuclear plant? If industrial
processes at nearby facilities have changed since plant licensing, and have become more
hazardous, how would we know? The impact of possible train or truck accidents involving
hazardous materials is a related example. (DE)

Plant Siting

* Should plant siting consider space between units to ensure that adequate space is provided
for severe accident mitigation using external equipment, such as the Bechtel pumping rig.

* For multi-unit sites, licensees are only required to mitigate the security related event at one
unit under B.5.b. As a result, there may only be one piece of critical equipment to serve two
or more units. Furthermore, each unit may need to carry out several strategies, such as
core and spent fuel pool so the equipment may only support one strategy at a time. The
B.5.b equipment including the water sources are not seismically qualified. Are additional
requirements warranted?

Dose Assessment

* The Fukushima event seemed to bring out shortcomings of our dose assessment codes,
particularly RASCAL. Should we re-evaluate the need for improved, easy to use radiological
dose assessment codes? Evaluate other issues related to radiation protection actions and
health effects (DSA)

" Review of tools and information available for making evacuation recommendations,
including assessment of impacts on population of the evacuation (DE)

" Ground water contamination/transport. (DRA)

Risk Assessment

* Pursue Level III PRA (DRA)
• Common cause failure frequencies (DRA)
" Re-examination of the concept of credible event to which a facility is designed, and a cost-

benefit analysis to determine if designing to lower probability events than is currently the
practice would increase safety at a reasonable cost. (DSA)

" Multi-unit site risk including spent fuel (wet and dry) and consequential (linked) multiple
initiating events (e.g. seismic with induced tsunami and fire, plus damage to fire suppression
and safety systems from either seismic or tsunami), i.e. a Level III PRA including human
reliability aspects. (DRA)



The Fukushima event highlights those events that are considered of relatively low
probability, but potentially of high consequence; particularly events for which the
uncertainties of occurrence and response are relatively large. One such area may be
shutdown risk. Shutdown operations involve a wide variety of unusual conditions, to which
operators are not often exposed due to high capacity factors and short refueling outages.
Under electric deregulation, many licensees are now very focused on completing outages
on schedule. This pressure may be felt by all levels of staff at the plant. In the past, the
agency elected to allow the industry to address this area via industry initiatives under the
umbrella of NEI. The NRC might elect to revisit this area based on the uncertainties and the
voluntary nature of past actions to address this area. (DE)

Human Factors

* SAMG Procedure Adequacy (DRA)
" Risk Communication (DRA)
* Decisionmaking (DRA)
" B.5.b Human Action credit - lowered staffing (DRA)
* Prolonged Fatigue (DRA)
* Human Action reliability (DRA)
* Safety Culture (DRA)
* Human perception of risk as incorporated into the design basis and regulations (DRA)
* Construction HRA (DRA)
* Reexamination of design basis events (DRA)
* Control room staffing and plant staffing for severe accidents (DRA)
* Reliance on automation/overriding automation (DRA)
* Have we adequately considered the human factors aspects of a severe accident. In the

Fukushima case, the event has been on-going for several days, and it appears that the
event will continue to require considerable licensee resources for some time. (DE)

o What level of stress does this put on the plant responders over time and how does it
affect their ability to carry out their duties? (DE)

o For US licensees with a single nuclear unit, will they have the human resources to
respond to a severe accident, which extends over weeks or months at a high
intensity level? (DE)

o Are there ways to mitigate human factors issues, such as cooperative support
agreements with other utilities with units of a similar design? (DE)

* Consider what pre-planned actions should be in place if plant staff are required to evacuate
the plant. (DE)

Incident Response / Coordination

* Emergency response given large area wide catastrophe and what can be expected (DRA)
* Assess onsite and offsite responder capabilities at U.S. plants (beyond B.5.b) (DE)
" Create organizational requirements and tools for reporting information during significant

nuclear events internationally, perhaps as part of CNS or IAEA led effort. (DE)
* Assess NRC timing and procedures for manning NRC Ops Center in response to significant

international events, perhaps using the INES scale for perspective on significance (DE)
* Assess NRC office procedures for supporting the NRC Ops Center in first few days of a

crises, as well as for events of longer duration (DE)



* During the evolution of the accident at Fukushima, there was not a lot of coordination (at
least initially) among various agencies (e.g., DOE and NRC). Concern was that everyone
was advising the Japanese, with no coordination. In the event of another reactor accident
outside of the U.S., should U.S. agencies have worked out plans for coordination
beforehand? Does the international community need to coordinate better?

" It took a while before we called in industry and got an industry consortium going to interact
directly with their Japanese counterparts (TEPCO). Should we encourage industry to create
a standing consortium that would be poised to move in the event of another accident? Is this
really a role for WANO?

" Given overwhelming media interest, define the role of NRC in communicating general
information on nuclear energy to the public even if incidents occur at foreign nuclear plants
(DE)



Potential Long term Issues

1.) Is there a justifiable cost-benefit to off-loading from spent fuel pools all of the fuel that
can be safely stored in dry casks? Removing all of the fuel that can be safely loaded in
casks will not substantially reduce the heat load in the pool, but removing the fuel will
increase the water volume in the pool. This will provide more time to boil off and
uncovery in a SBO. Also, spreading the fuel out in the pool will enhance cooling in the
event of an uncovery (e.g., no radiation heat source from adjacent assemblies) and may
prevent or substantially delay melting.

2.) Are East and Gulf coast plants adequately protected from natural phenomena? There
are reports that say that global warming is heating up the oceans, and this, in turn,
spawns more violent hurricanes (e.g., Katrina). Have we conservatively estimated the
storm surges associated with worst-case hurricanes that could hit the coasts, and are
the plants along those coasts adequately protected from those storm surges and
associated flooding?

3.) PWR Containments do not have filtered vents. It is also not clear if they have vents that
can be operated without AC power. The benefits of putting a filtered vent on a PWR
containment, along with vents that can be actuated without AC power (e.g. compressed
air) should be evaluated.

4.) Do we need to revisit the need for non-AC dependent hydrogen igniters on IC plants?

5.) Are their accident management strategies in place for lower vessel flooding, and how
well do we understand whether lower vessel flooding will work to retain a molten core
inside the vessel?

6.) How well can we predict tsunami wave height? Can scale model testing help improve
models?

7.) Do U.S. plants have the capability to inject ultimate heat sink water? How much time do
plants with cooling ponds, like Palo Verde, have if they injected their ponds. Does that
affect long term cooling strategies?

8.) Do plants have EDGs and their associated fuel tanks sufficiently protected from natural
phenomena, especially floods?

9.) Do we need AC powered (with battery backup) hydrogen igniters in reactor buildings
and/or in the vicinity of SFPs?

10.)Are there natural phenomena that can damage dry casks? Dry casks are designed for
earthquakes. Do we know how well they can withstand a beyond DBA earthquake?

11.)Fukushima 3 had several MOX fuel assemblies in it. How would a core with more or a
full load of MOX assemblies affect the outcome of severe accidents?



12.) Do we have sufficient instrumentation in plants to accurately assess plant conditions
following an accident, including severe accidents (e.g., water levels at various locations)? Is
the instrumentation sufficiently robust to survive in the accident conditions?

13.) The Fukushima event seemed to bring out shortcomings of our dose assessment codes,
particularly RASCAL. Should we re-evaluate the need for improved, easy to use radiological
dose assessment codes?

14.) During the evolution of the accident at Fukushima, there was not a lot of coordination
(at least initially) among various agencies (e.g., DOE and NRC). Concern was that everyone
was advising the Japanese, with no coordination. In the event of another reactor accident
outside of the U.S., should U.S. agencies have worked out plans for coordination
beforehand? Does the international community need to coordinate better?

15) It took a while before we called in industry and got an industry consortium going to
interact directly with their Japanese counterparts (TEPCO). Should be encourage industry to
create a standing consortium that would be poised to move in the event of another
accident? Is this really a role for WANO?

16.) There are licensees on gulf and east coast sites (e.g., Waterford) that are or may be
near other industrial facilities. How well are these facilities protected against extreme
environmental events, and could failures (e.g. toxic gas release, explosions of flammable
liquids and gases)at these facilities due to extreme environmental events render the control
room at adjacent nuclear facilities uninhabitable?

17) Are there additional instrumentation that would be of use to help manage a severe
accident, such as hydrogen sensors, and would additional measures be necessary to ensure
they are viable during a severe accident.

18) Are flooding measures, such as seals, inspected thoroughly and at an appropriate
frequency based on their susceptibility to age-related degradation.

19) Should plant siting consider space between units to ensure that adequate space is
provided for severe accident mitigation using external equipment, such as the Bechtel
pumping rig.

20) Should SBO coping strategies be seismically qualified to help mitigate beyond design
basis seismic events where restoration of offsite power could be delayed beyond the coping
time.

21) For multi-unit sites, licensees are only required to mitigate the security related event at
one unit under B.5.b. As a result, there may only be one piece of critical equipment to serve
two or more units. Furthermore, each unit may need to carry out several strategies, such
as core and spent fuel pool so the equipment may only support one strategy at a time. The



B.5.b equipment including the water sources are not seismically qualified. Are additional
requirements warranted?

22.) Tsunami Study-The purpose of this study would be to use modern models and
techniques to assess the tsunami hazard for existing sites including ISFIs, not otherwise
assessed in new reactor reviews. The study would confirm that the tsunami hazard for
facilities is either appropriately considered in the licensing basis, is bounded by other natural
events, or needs additional site specific bathymetric data. The study would also consider
the need to validate the current NOAA model for tsunami, if necessary.

23.) Price-Anderson - Current Price-Anderson provides about $1OB+ coverage in the event
of a nuclear accident. Based on what occurred at Fukushima, is the current Price-Anderson
coverage still considered adequate?



Beasley, Benjamin

From: Beasley, Benjamin
Sent: Wednesday, April 13, 2011 7:15 AM
To: Kauffman, John
Subject: RE: Draft e-mail

This is great stuff.

Even though SBO has been sent to the Task Force, I would like to forward this to Rich/Doug as additional
information. The only question I have is the need for a reference (or to clearly identify it) for the EMP Attack
paragraph.

Ben

From: Kauffman, John
Sent: Tuesday, April 12, 2011 10:15 AM
To: Beasley, Benjamin
Subject: Draft e-mail

Ben,

I suggest we send something like the following to the Near-Term Task Force.

One of the areas the Near-Term Task Force is charted to evaluate, based on the recent Fukushima Daiichi
events, is Station Blackout.
In addition to improving NPP station blackout "coping times," we believe that minimizing the occurrence of
extended duration losses of offsite power events (LOOP) (a necessary pre-condition to an extended station
blackout), and enhancing the NPPs capabilities to cope with extended LOOPs are prudent. We base this
conclusion on selected operating experience and information (provided below) that we have collected in the
Generic Issues Program. The Operating Experience information below shows that LOOPs are typically
precursor events (risk significant), and that extended duration LOOPs can result from grid collapse or severe
natural events such as hurricanes, ice storms, and tornadoes; in addition to earthquakes/flooding as occurred
at Fukushima Daiichi. Although the NRC does not regulate the grid, the Generic Issues Program information
shows there the grid is vulnerable to Electromagnetic Pulse (EMP) attacks (act of war) and geomagnetic
storms potentially causing lengthy, large loss of the grid events. Because there are numerous ways for
extended LOOPs/SBOs to occur, it is important that their occurrence be minimized and that NPPs (reactors
and spent fuel storage) can cope with such events if they do happen.

Selected Operatingq Experience Documents on External Events

Effect of Hurricane Andrew on the Turkey Point Nuclear Generating Station from August 20 - 30, 1992
(extended LOOP) ADAMS ML063550235

Accident Sequence Precursor (ASP) Significant Precursors
http://nrcweb.nrc.gov:8600/RES/protects/ASP/documents/Library/Sigqnificant%2OPrecursors/Significant%2OPre
cursors%20(Date).pdf 4 Of 34 significant precursors involved LOOP, or partial LOOP (Items 2, 13, 21, and 28)

ASP LOOP Precursors (from FY2010 ASP SECY
http://nrcweb.nrc.gov:8600/RES/proqects/ASP/documents/Library/Past%20ASP%20SECY%2/Papers/SECY-
10-0125.pdf) 25 LOOP ASP precursors between FY2001 and FY2009. Typically all LOOPs are ASP
precursors.



I'N 92-042, Failure of Electrical Power Equipment Due to Solar Magnetic Disturbances
http://www.nrc.gov/reading-rm/doc-collections/gen-comm/info-notices/1 990/in90042.html

2003 Northeast Blackout https://reports.enerqV..gov/BlackoutFinal-Web. pdf
Generic Letter 2006-02 Grid Reliability and the Impact on Plant Risk and the Operability of Offsite Power
http://www.nrc.gov/reading-rm/doc-collections/gen-comm•gen-letters/2006/qcl2O6O2.pdf

Selected Information from Generic Issues Program activities
http://www.narucmeetings.org/Presentations/NARUC%20EMP%20Presentation.pdf (see page 8 for effects and
page 13 for cost estimates)

EMP attack - potentially 70 to 90 % of U.S. population "unsustainable" (long term blackout, breakdown of
transportation, water, energy infrastructure) Both EMP attack and electromagnetic storms can destroy large
numbers of big transformers, which have limited manufacturing capacity and long-lead times (1-2 years) to
replace.

Additional background information: Pre-GI-005 EMP Attack Threat
http://www.internal.nrc.gov/RES/proiects/G I P/Pre-Genericlssues.html

EMP Commission Report http://www.empcommission.org/docs/A2473-
EMP Commission-7MB.pdf

Information on Geomagnetic Storms
100-year Solar Flare - potential long term blackout affecting > 130 million people
http://science.nasa.gov/science-news/science-at-nasa/2009/21 ian severespaceweather/
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Bensi, Michelle

From: Bensi, Michelle

Sent: Wednesday, April 13, 2011 3:35 PM
To: Beasley, Benjamin
Subject: FW: ACTION: FAQ repository for Public Distribution

From: Ibarra, Jose
Sent: Wednesday, April 13, 2011 2:50 PM
To: Bensi, Michelle; Killian, Michelle
Subject: FW: ACTION: FAQ repository for Public Distribution

Shelby and Michelle,

I understand that OEGIB has worked on Japanese Nuclear Event Q&As. Please see OEDO effort to put all the
Japanese Nuclear Event into a Share Point site. I have sent this information to John Kauffman. See me if you
have any questions. Thanks. Jose

From: Rini, Brett
Sent: Wednesday, April 06, 2011 6:01 PM
To: Ramirez, Annie; Ibarra, Jose; Rivera-Lugo, Richard
Subject: ACTION: FAQ repository for Public Distribution

TAs,

The action on this ticket is to determine if your divisions have generated any Q&As that aren't listed at the site
below. If they aren't listed, we need to compile them and send them to OPA. If they are listed, then we don't
have any actions.

I would think this applies to all the divisions. Can you provide me input by next Wednesday?

Thanks,
Brett

From: Case, Michael
Sent: Wednesday, April 06, 2011 10:34 AM
To: Sheron, Brian; RidsResOd Resource; Uhle, Jennifer; Valentin, Andrea; RidsResPmdaMail Resource
Cc: Rini, Brett; Coe, Doug; Correia, Richard; Gibson, Kathy; Richards, Stuart; Scott, Michael
Subject: RE: FOR TICKETING?? FW: FAQ repository in NRR

I think they already did. I checked a couple ( Indian Point seismic and did the Japanese underestimate) and
they are the answers that were in Annie's Q&A set.

From: Sheron, Brian
Sent: Wednesday, April 06, 2011 10:01 AM
To: RidsResOd Resource; Uhle, Jennifer; Valentin, Andrea; RidsResPmdaMail Resource
Cc: Rini, Brett; Case, Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Richards, Stuart; Scott, Michael
Subject: RE: FOR TICKETING?? FW: FAQ repository in NRR

Please ticket to Brett. Brett, please work with Divisions on this.



- Mik&ado we/can we post Annie's seismic FAQs on this site?

From: Flory, Shirley On Behalf Of RidsResOd Resource
Sent: Wednesday, April 06, 2011 9:18 AM
To: Sheron, Brian; Uhle, Jennifer; Valentin, Andrea; RidsResPmdaMail Resource
Subject: FOR TICKETING?? FW: FAQ repository in NRR

Brian: Should this be ticketed?

Thanks - Shirley

From: Muessle, Mary
Sent: Tuesday, April 05, 2011 6:47 PM
To: RidsNmssOd Resource; RidsResOd Resource; RidsFsmeOd Resource; RidsNroOd Resource; RidsNsirOd Resource
Cc: Schum, Constance; Pulliam, Timothy; Valentin, Andrea; Webber, Robert; Brenner, Eliot; Hayden, Elizabeth;
Rothschild, Trip; Leeds, Eric; Nelson, Robert; Markley, Michael; Oesterle, Eric; Rihm, Roger; Ellmers, Glenn; Andersen,
James; Landau, Mindy; Frazier, Alan; Sealing, Donna; Ficks, Ben; Holonich, Joseph; Bowman, Gregory; Rheaume, Cynthia
Subject: FAQ repository in NRR

As you may know, NRR has established a very comprehensive SharePoint site for Frequently Asked
Questions regarding the Japan event. These questions were initially intended to be used internally so
that all staff responding to questions from stakeholders could provide a consistent response and so
that similar questions would not have to be researched several times over. The site is located at:
http://portal. nrc.Qov/edo/nrr/dorl/iapan/Shared*/o20Documents/Questions /o20and%/2OAnswers.aspx

We would like to make this FAQ site available to the public as the primary consolidated site for all
FAQs related to the event. To this end, I am asking your assistance by notifying us as to whether
FAQs have been gathered in your office and would be appropriate for the public site. The FAQs
should be sufficiently "high-level" so that they would typically be asked by a member of the public.
We are not seeking very technical, detailed FAQs. They should also be FAQs that do not already
appear on the SharePoint site. If your office has developed such FAQs, please send them to Beth
Hayden, in OPA, who has agreed to review them to ensure they are appropriate for public release.
You should then forward the OPA-approved FAQs to NRR (Eric Oesterle) for incorporation on to the
SharePoint site.

Our goal is to make the site available over the course of the next week or so and then incorporate any
additional OPA-vetted FAQs on to the site as soon as practicable.

Please let Mindy Landau or I know if you have any questions and thank you for your assistance and
thank to NRR for this outstanding initiative!

Mary
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¶•Lee, Richard

From: Lee, Richard
Sent: Thursday, April 14, 2011 6:41 PM
To: Salay, Michael
Subject: RE: are you returning on 04/16

O.k. Have a safe trip.

From: Salay, Michael
Sent: Thursday, April 14, 2011 5:01 PM
To: Lee, Richard
Subject: RE: are you returning on 04/16

Yes. I haven't heard otherwise.

-Mike

From: Lee, Richard
Sent: Thursday, April 14, 2011 4:56 PM
To: Salay, Michael
Subject: are you returning on 04/16

Mikey-san:

Are you returning on 4/16?

Richard



Beasley, 
Beniamin

Beasley, Benjamin

From:
Sent:
To:
Subject:

Attachments:

Beasley, Benjamin
Monday, April 18, 2011 11:31 AM
Kauffman, John
FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for
improving our BWRs
ATT00001 ..gif; ATT00002..gif

Your thoughts?

From: Sheron, Brian
Sent: Monday, April 18, 2011 11:20 AM
To: Beasley, Benjamin
Cc: Correia, Richard; Coe, Doug
Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

See below. Would this likely pass a cost-benefit backfit test?

From: Richard L Garwin rmailto:rlg2@us.ibm.com1
Sent: Sunday, April 17, 2011 4:25 PM
To: Larzelere, Alex
Cc: Caponiti, Alice; Busby, Jeremy T; DL-NITsolutions; Schneider, Steve
Subject: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our BWRs

Dear Colleagues,

http://allthinqsnuclear.org of April 14 has a very useful presentation of the Fukushima Dai-ichi
problem.

I attach the first slide and also a detail of the steam-driven "isolation turbine and pump," and provide
also
a SUGGESTION by Bill Press.

býA1
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Reactor Core Isolation Cc
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Bill Press (William H. Press, University of Texas at Austin, and LANL) asks why the RCIC
turbine/pump does not have a "magneto" on the shaft, like that on a piston-driven aircraft engine, so
that whenever the pump is running there is electrical power generated for the RCIC valves and other
emergency loads. This might well be used to charge the batteries, too, and operate the control room
indicators and lights.

This seems to me an eminently practical suggestion, which I am passing on for communication to NE
and NRC.

Dick Garwin

5
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Beasley, Benjamin

From:
Sent:
To:
Subject:

Attachments:

Beasley, Benjamin
Monday, April 18, 2011 5:07 PM
Correia, Richard; Coe, Doug
FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for
improving our BWRs
ATT00001 ..gif; ATT00002..gif

Rich and Doug,

John Kauffman and I discussed this idea today. We will have a proposed response for your comment
tomorrow or Wednesday.

Ben

From: Sheron, Brian
Sent: Monday, April 18, 2011 11:20 AM
To: Beasley, Benjamin
Cc: Correia, Richard; Coe, Doug
Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

See below. Would this likely pass a cost-benefit backfit test?

From: Richard L Garwin [mailto: rliq2@us.ibm.com]
Sent: Sunday, April 17, 2011 4:25 PM
To: Larzelere, Alex
Cc: Caponiti, Alice; Busby, Jeremy T; DL-NITsolutions; Schneider, Steve
Subject: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our BWRs

Dear Colleagues,

http://allthincsnuclear.orq of April 14 has a very useful presentation of the Fukushima Dai-ichi
problem.

I attach the first slide and also a detail of the steam-driven "isolation turbine and pump," and provide
also
a SUGGESTION by Bill Press.

1



1

I

I .



3



Reactor Com Isolation C

4



1 1. . I

Bill Press (William H. Press, University of Texas at Austin, and LANL) asks why the RCIC
turbine/pump does not have a "magneto" on the shaft, like that on a piston-driven aircraft engine, so
that whenever the pump is running there is electrical power generated for the RCIC valves and other
emergency loads. This might well be used to charge the batteries, too, and operate the control room
indicators and lights.

This seems to me an eminently practical suggestion, which I am passing on for communication to NE

and NRC.

Dick Garwin

5



,Beatsey, Benjamin

From: Beasley, Benjamin
Sent: Tuesday, April 19, 2011 5:12 PM
To: Correia, Richard; Coe, Doug
Cc: Kauffman, John
Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for

improving our BWRs
Attachments: image0O0 .gif; image002.gif

Rich and Doug,

Below are our thoughts on the RCIC generator idea. Feel free to edit and forward this to Brian when you are
ready.

Ben

From: Kauffman, John
Sent: Tuesday, April 19, 2011 2:59 PM
To: Beasley, Benjamin
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Ben,

As we discussed, this is an interesting idea.. .good outside the box thinking! That said, I think the answer to
Brian's question is probably "no," as discussed below. You may want to have Marty or Gary check my PRA
numbers/logic. Plants might voluntarily want to develop ways to use RCS energy and decay heat to generate
electrical power in a long-term, "non-recoverable SBO," rather than just being helpless.

Risk Discussion
From the latest update to NUREG/CR-5750, the initiating event frequency for LOOP has an industry mean of
3.5E-02 per year. From the latest update to NUREG/CR-5500, Vol. 5, the industry-wide average failure

probability for not completing the 8-hour emergency power system (EPS) mission time is 9E-04 per year.

So the probability of a LOOP followed by failure of the onsite EPS roughly 3E-5 per year. Typically, under the
agency's Regqulatory Analysis Guidelines (page 14), an item cannot pass backfit if the estimated risk reduction
in CDF is less than 1 E-05 per year. The LOOP IE frequency and EPS 8-hour failure probability do not credit
grid recovery actions, or alternate AC capabilities (SBO or B5B diesels). When expecting severe weather,
some plants shutdown and pre-position skid-mounted EDGs. Therefore, the CDF due to station blackout is
probably less than 1 E-05.

That said, as evinced by the recent Japanese earthquake and tsunami, the grid and EPS are vulnerable to
common cause failures due to extreme external events (most notably seismic and flooding)

In summary; our sense is that any backfits in this area will need to use an adequate protection justification.

Systems Discussion

RCIC is a small system (typically 400 gpm (larger on higher MW plants)).. don't know how much electricity it
could generate.

In a LOOP event, RCIC typically runs (along with HPCI/HPCS to restore/maintain reactor water level).
However, these systems have more capacity than is needed and either trip on high level or require operator



intervention to throttle them back. The point is that RCIC only runs intermittently. It also does not run at
constant speed, which would be problematic for making stable, useable AC. (It could be useful for keeping
batteries charged.)

Connecting a magneto to RCIC would create a "load," so it seems that RCIC would either need to draw more
steam to produce the same injection flow or be de-rated. If the RCIC turbine were run continuously, it could
depressurize the RCS, causing a loss of motive force. A separate turbine or a generator connected to the
RCIC turbine only when RCIC is not injecting would address the de-rating issue but not the depressurization
issue. Either of these would likely be more costly than alternatives.

In summary; our sense is that this idea would present challenging hurdles to implement. A more straight-
forward approach would be to have pre-arranged ways to connect temporary (pre-arranged) AC sources, e.g.
skid mounted EDGs, to the station's emergency/vital buses.

From: Sheron, Brian
Sent: Monday, April 18, 2011 11:20 AM
To: Beasley, Benjamin
Cc: Correia, Richard; Coe, Doug
Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

See below. Would this likely pass a cost-benefit backfit test?

From: Richard L Garwin [mailto:rlg2@us.ibm.com]
Sent: Sunday, April 17, 2011 4:25 PM
To: Larzelere, Alex
Cc: Caponiti, Alice; Busby, Jeremy T; DL-NITsolutions; Schneider, Steve
Subject: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our BWRs

Dear Colleagues,

http://allthinqsnuclear.orq of April 14 has a very useful presentation of the Fukushima Dai-ichi
problem.

I attach the first slide and also a detail of the steam-driven "isolation turbine and pump," and provide
also
a SUGGESTION by Bill Press.
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Bill Press (William H. Press, University of Texas at Austin, and LANL) asks why the RCIC
turbine/pump does not have a "magneto" on the shaft, like that on a piston-driven aircraft engine, so
that whenever the pump is running there is electrical power generated for the RCIC valves and other
emergency loads. This might well be used to charge the batteries, too, and operate the control room
indicators and lights.

This seems to me an eminently practical suggestion, which I am passing on for communication to NE

and NRC.

Dick Garwin

6



Huffert, Anthony

From: Huffert, Anthony
Sent: Wednesday, April 20, 2011 2:32 AM
To: Meighan, Sean; Gepford, Heather; Conatser, Richard
Cc: Huffert, Anthony
Subject: "Manual for Measuring Radioactivity of Foods in Case of Emergency" dated May 9, 2002

H.ere is the link to the "Manual for Measuring Radioactivity of Foods in Case of Emergency" dated May 9, 2002
http://www.mhlw.qo.iP/stf/houdou/2r9852000001558e-img/2r98520000015cf6.pdf
http:llwww.mhlw.qo.ip/stf/houdou/2r9852000001558e-imq/2r98520000015cfn.pdf



Huffert, Anthony

From:
Sent:
To:
Subject:

Huffert, Anthony
Wednesday, April 20, 2011 4:51 AM
Gepford, Heather; Meighan, Sean
REMINDER: Questions from PMT for task

From: Hoc, PMT12
Sent: Thursday, April 14, 2011 1:42 PM
To: RST01 Hoc; Huffert, Anthony
Cc: Hart, Michelle; Watson, Bruce; OST01 HOC
Subject: Questions from PMT for task

Hello RST and Japan Team,

Can you please respond to these two questions to assist the staff in answering a question from NARAC on the
development of new source terms. Please respond to all. NRC staff points of contact are Bruce Watson and Michelle
Hart. This is not an action, just a question - we are just looking for information.

" Do we have anyone recreating the source term from the reactors and SFP based on plant conditions or field
measurement readings?

* Are there updates on releases or degree of core damage based on plant data?



Bese, 

Bnai

Beasley, Benjamin

From:
Sent:
To:
Cc:
Subject:

Attachments:

Beasley, Benjamin
Wednesday, April 20, 2011 7:35 AM
Correia, Richard; Coe, Doug
Kauffman, John
RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for
improving our BWRs
image001 .gif; image002.gif

I am satisfied. John used the same sources that Gary would. We could quibble over using the mean versus
the 95% number, but the difference is small.

Ben

From: Correia, Richard
Sent: Wednesday, April 20, 2011 7:07 AM
To: Beasley, Benjamin; Coe, Doug
Cc: Kauffman, John
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Ben,

John asked to have Marty or Gary check his PRA logic/numbers. Are you satisfied they are accurate? John
discussion and system performance seems reasonable to me.

thx

Richard Correia, PE
Director, Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC

richard.correia @nrc.gov

From: Beasley, Benjamin
Sent: Tuesday, April 19, 2011 5:12 PM
To: Correia, Richard; Coe, Doug
Cc: Kauffman, John
Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Rich and Doug,

Below are our thoughts on the RCIC generator idea. Feel free to edit and forward this to Brian when you are
ready.

Ben

From: Kauffman, John
Sent: Tuesday, April 19, 2011 2:59 PM
To: Beasley, Benjamin

1



Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our

BWRs

Ben,

As we discussed, this is an interesting idea.. .good outside the box thinking! That said, I think the answer to
Brian's question is probably "no," as discussed below. You may want to have Marty or Gary check my PRA
numbers/logic. Plants might voluntarily want to develop ways to use RCS energy and decay heat to generate
electrical power in a long-term, "non-recoverable SBO," rather than just being helpless.

Risk Discussion
From the latest update to NUREG/CR-5750, the initiating event frequency for LOOP has an industry mean of
3.5E-02 per year. From the latest update to NUREG/CR-5500, Vol. 5, the industry-wide average failure

probability for not completing the 8-hour emergency power system (EPS) mission time is 9E-04 per year.

So the probability of a LOOP followed by failure of the onsite EPS roughly 3E-5 per year. Typically, under the
agency's Requlatory Analysis Guidelines (page 14), an item cannot pass backfit if the estimated risk reduction
in CDF is less than 1 E-05 per year. The LOOP IE frequency and EPS 8-hour failure probability do not credit
grid recovery actions, or alternate AC capabilities (SBO or B5B diesels). When expecting severe weather,
some plants shutdown and pre-position skid-mounted EDGs. Therefore, the CDF due to station blackout is
probably less than 1 E-05.

That said, as evinced by the recent Japanese earthquake and tsunami, the grid and EPS are vulnerable to
common cause failures due to extreme external events (most notably seismic and flooding)

In summary; our sense is that any backfits in this area will need to use an adequate protection justification.

Systems Discussion

RCIC is a small system (typically 400 gpm (larger on higher MW plants)).. don't know how much electricity it
could generate.

In a LOOP event, RCIC typically runs (along with HPCI/HPCS to restore/maintain reactor water level).
However, these systems have more capacity than is needed and either trip on high level or require operator
intervention to throttle them back. The point is that RCIC only runs intermittently. It also does not run at
constant speed, which would be problematic for making stable, useable AC. (It could be useful for keeping
batteries charged.)

Connecting a magneto to RCIC would create a "load," so it seems that RCIC would either need to draw more
steam to produce the same injection flow or be de-rated. If the RCIC turbine were run continuously, it could
depressurize the RCS, causing a loss of motive force. A separate turbine or a generator connected to the
RCIC turbine only when RCIC is not injecting would address the de-rating issue but not the depressurization
issue. Either of these would likely be more costly than alternatives.

In summary; our sense is that this idea would present challenging hurdles to implement. A more straight-
forward approach would be to have pre-arranged ways to connect temporary (pre-arranged) AC sources, e.g.
skid mounted EDGs, to the station's emergency/vital buses.

From: Sheron, Brian
Sent: Monday, April 18, 2011 11:20 AM
To: Beasley, Benjamin
Cc: Correia, Richard; Coe, Doug
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Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our

BWRs

See below. Would this likely pass a cost-benefit backfit test?

From: Richard L Garwin [mailto:rlg2@us.ibm.com]
Sent: Sunday, April 17, 2011 4:25 PM
To: Larzelere, Alex
Cc: Caponiti, Alice; Busby, Jeremy T; DL-NITsolutions; Schneider, Steve
Subject: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our BWRs

Dear Colleagues,

http://allthinqsnuclear.orQ of April 14 has a very useful presentation of the Fukushima Dai-ichi
problem.

I attach the first slide and also a detail of the steam-driven "isolation turbine and pump," and provide
also
a SUGGESTION by Bill Press.
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Bill Press (William H. Press, University of Texas at Austin, and LANL) asks why the RCIC
turbine/pump does not have a "magneto" on the shaft, like that on a piston-driven aircraft engine, so
that whenever the pump is running there is electrical power generated for the RCIC valves and other
emergency loads. This might well be used to charge the batteries, too, and operate the control room
indicators and lights.

This seems to me an eminently practical suggestion, which I am passing on for communication to NE
and NRC.

Dick Garwin
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Beasley, Benjamin

From: Beasley, Benjamin
Sent: Wednesday, April 20, 2011 10:38 AM
To: Coe, Doug; Correia, Richard; Kauffman, John
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for

improving our BWRs
Attachments: image0O1.gif; image002.gif; image003.png

Doug,

You are correct that consequences are used to establish the cost-benefit. But the guidance says that the item
can be dismissed if the risk numbers are below a certain level. In the chart below, for BWR Mark1 plants, we
would use a conditional containment failure probability of E-1. With the delta CDF below E-5, we are in the
zone of "Management decision whether to proceed." If we consider other things that may have driven the risk
numbers down, like B5B, etc., then we could be below E-6 and in the "No action" zone altogether.

I agree with you regarding zeroing in on particular solutions. There would be much to consider before pursuing
a solution like this. We were responding under the assumption that Brian was asking about regulatory
feasibility, but we felt it worth pointing out some of the system implications.

We will consolidate our thoughts and send a response to Brian.

Ben
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From: Coe, Doug
Sent: Wednesday, April 20, 2011 8:30 AM
To: Beasley, Benjamin; Correia, Richard; Kauffman, John
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Ben/Rich/John,
Two reactions:

1. My initial reaction to Brian's question was: you need to do the analysis and shouldn't SWAG this. As I read the
discussion below, it is focused on core damage, whereas the reg analysis must consider consequences (i.e.
person-rem avoided). The core damage piece doesn't apparently consider SBO coping equipment/procedures
(I'm not sure why) and the reg analysis guidelines do not (I believe) address multi-unit severe external events.

So.... back to 'you shouldn't SWAG this.'
2. Second, I would resist zeroing in on specific 'solutions' without a full and integrated review of how any/all

'solutions' would impact the overall reactor plant system and its risk profile. Adding any new backfit carries the
potential for creating new vulnerabilities even as you are attempting to resolve known vulnerabilities. I would
advocate continuing to collect ideas such as this one, but not to do any 'cost-benefit' or similar analysis until we
can look at them in an integrated manner.

From: Beasley, Benjamin
Sent: Wednesday, April 20, 2011 7:35 AM
To: Correia, Richard; Coe, Doug
Cc: Kauffman, John
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

I am satisfied. John used the same sources that Gary would. We could quibble over using the mean versus
the 95% number, but the difference is small.

Ben

From: Correia, Richard
Sent: Wednesday, April 20, 2011 7:07 AM
To: Beasley, Benjamin; Coe, Doug
Cc: Kauffman, John
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Ben,

John asked to have Marty or Gary check his PRA logic/numbers. Are you satisfied they are accurate? John
discussion and system performance seems reasonable to me.

thx

Richard Correia, PE
Director, Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC

richard.correia@nrc.gov

2



From: Beasley, Benjamin
Sent: Tuesday, April 19, 2011 5:12 PM
To: Correia, Richard; Coe, Doug
Cc: Kauffman, John
Subject: FW: Useful presentation from http://alithingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Rich and Doug,

Below are our thoughts on the RCIC generator idea. Feel free to edit and forward this to Brian when you are
ready.

Ben

From: Kauffman, John
Sent: Tuesday, April 19, 2011 2:59 PM
To: Beasley, Benjamin
Subject: RE: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

Ben,

As we discussed, this is an interesting idea.. .good outside the box thinking! That said, I think the answer to
Brian's question is probably "no," as discussed below. You may want to have Marty or Gary check my PRA
numbers/logic. Plants might voluntarily want to develop ways to use RCS energy and decay heat to generate
electrical power in a long-term, "non-recoverable SBO," rather than just being helpless.

Risk Discussion
From the latest update to NUREG/CR-5750, the initiating event frequency for LOOP has an industry mean of
3.5E-02 per year. From the latest update to NUREG/CR-5500, Vol. 5, the industry-wide average failure

probability for not completing the 8-hour emergency power system (EPS) mission time is 9E-04 per year.

So the probability of a LOOP followed by failure of the onsite EPS roughly 3E-5 per year. Typically, under the
agency's Regulatory Analysis Guidelines (page 14), an item cannot pass backfit if the estimated risk reduction
in CDF is less than 1 E-05 per year. The LOOP IE frequency and EPS 8-hour failure probability do not credit
grid recovery actions, or alternate AC capabilities (SBO or B5B diesels). When expecting severe weather,
some plants shutdown and pre-position skid-mounted EDGs. Therefore, the CDF due to station blackout is
probably less than 1 E-05.

That said, as evinced by the recent Japanese earthquake and tsunami, the grid and EPS are vulnerable to

common cause failures due to extreme external events (most notably seismic and flooding)

In summary; our sense is that any backfits in this area will need to use an adequate protection justification.

Systems Discussion

RCIC is a small system (typically 400 gpm (larger on higher MW plants)).. don't know how much electricity it
could generate.

In a LOOP event, RCIC typically runs (along with HPCI/HPCS to restore/maintain reactor water level).
However, these systems have more capacity than is needed and either trip on high level or require operator
intervention to throttle them back. The point is that RCIC only runs intermittently. It also does not run at
constant speed, which would be problematic for making stable, useable AC. (It could be useful for keeping
batteries charged.)
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Connecting a magneto to RCIC would create a "load," so it seems that RCIC would either need to draw more
steam to produce the same injection flow or be de-rated. If the RCIC turbine were run continuously, it could
depressurize the RCS, causing a loss of motive force. A separate turbine or a generator connected to the
RCIC turbine only when RCIC is not injecting would address the de-rating issue but not the depressurization
issue. Either of these would likely be more costly than alternatives.

In summary; our sense is that this idea would present challenging hurdles to implement. A more straight-
forward approach would be to have pre-arranged ways to connect temporary (pre-arranged) AC sources, e.g.
skid mounted EDGs, to the station's emergency/vital buses.

From: Sheron, Brian
Sent: Monday, April 18, 2011 11:20 AM
To: Beasley, Benjamin
Cc: Correia, Richard; Coe, Doug
Subject: FW: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our
BWRs

See below. Would this likely pass a cost-benefit backfit test?

From: Richard L Garwin [mailto:rlg2@us.ibm.com]
Sent: Sunday, April 17, 2011 4:25 PM
To: Larzelere, Alex
Cc: Caponiti, Alice; Busby, Jeremy T; DL-NlTsolutions; Schneider, Steve
Subject: Useful presentation from http://allthingsnuclear.org of April 14, and a SUGGESTION for improving our BWRs

Dear Colleagues,

http://allthinqsnuclear.orcq of April 14 has a very useful presentation of the Fukushima Dai-ichi
problem.

I attach the first slide and also a detail of the steam-driven "isolation turbine and pump," and provide
also
a SUGGESTION by Bill Press.
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Bill Press (William H. Press, University of Texas at Austin, and LANL) asks why the RCIC
turbine/pump does not have a "magneto" on the shaft, like that on a piston-driven aircraft engine, so
that whenever the pump is running there is electrical power generated for the RCIC valves and other
emergency loads. This might well be used to charge the batteries, too, and operate the control room
indicators and lights.

This seems to me an eminently practical suggestion, which I am passing on for communication to NE
and NRC.

Dick Garwin
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