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DATE ISSUE: 5/3/84$._ f

PROPOSED MEETING MINUTES ON

ACRS EXTREME EXTERNAL PliEN0MENA SUBCOMMITTEE

APRIL 4, 1984 - WASHINGTON, D.C.

The ACRS Subcormiittee on Extreme External Phenomena met on April 4,1984

at 1717 H Street, N.W., Washington, D.C. The purpose of this meeting

was to review the generic methodology for developing the design basis

severe winds for SEP plants and to review the specific applications for

Ginna Nuclear Power Plant. The ACRS Subcommittee heard presentations

from representatives of NRR, RES, and Rochester Gas & Electric

Corporation.

A copy of the notice for the meeting is included as Attachment A. A

list of attendees is included as Attachment B. The schedule for this

meeting is included as Attahment C, and the handouts for this meeting
,

are included in the ACRS files. The meeting begin at 8:30 a.m. on April

4, 1984, with a short executive session in which Dr. Okrent, the

Subcommittee Chairr:an, summarized the objectives of the meeting. The

meeting was adjourned at approximately 5:00 p.m. and was conducted in

open session. Dr. R. Savia was the Designated Official for this

meeting.
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NRC Staff Summary, C. Gritaes and D. Persinki, NRC/NRR

.

Mr. Grimes and Mr. Persinki summarized the basis for the SEP plants

review of tornado and wind hazards for SEP Plants. The plants were

evaluated against Regulatory Guide 1.76 which specifies that design

basis events be selected either on the basis of (1) the "three region"

deterministic model specified in the Regulatory Guide, or (2) by the

development of a site specific design basis tornado which has the
7estimated recurrence frequency of 10 year. When neither of these

criteria can be met, the plant in question has been upgraded to the

exter.t that tornados will not be a dominant contributor to the risk of

core melt. The level and nature of the upgrade is determined on the

basis of a value/ impact analysis. Mr. Grimes and Mr. Persinki noted

that the methodology used by the NRC Staff to develop design basis

tornado winds would be compared to the methodology of Mcdonald and to

the methodology of Reg. Guide 1.76.

Status of Tornado Research Activities, by R. Kornasiewicz, NRC/RES

Mr. Kornasiewicz stated that NRC/RES currently has an ongoing program
,

which addresses severe meterological events. The program is designed to
!

.
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obtain information concerning the nature of these phenomena and to

develop a data base concerning the frequency of occurrence, severity,

and spacial and temperal distribution of these events. The data base

will be developed with the intent that it can be used in making

probabilistic risk assessments of the risks to nuclear power plants.

The programs are sur.carized on pages 1 thru 8 of Attachment D. It is

intended that one of the results of the tornado research programs will

be the development of the capability to decide whether or not provisions

are needed to the Reg. Guide 1.67, which is currently used in the

tornado design.

N_R_C Staff Methodolocy for the Development of Design Basis Tornado Winds,

by E. Markee, NRC/NRR

.

Mr. Markee discussed the methods used by NRR to evaluate tornado hazard

to the Ginna Plant. These general methods were used for the evaluation

of all the SEP plants. Records on the severity and occurrence of the

tornado have been maintained in the United States for some time. It

generally concurred in that the record of the events which occurred from

1950 until the present time are well analyzed and reasonably complete.

The NRC in their computations uses the data base on tornado's which have

i occurred between 1954 and 1982 (See Figure 9 - Attachment D). The use
l

of Reg. Guide 1.76 is specified in the Standard Review Plan as being an |

'

acceptable method. The basis for this guide is documented in WASH-1300.
[
;
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The use of this Reg. Guide leads to a design basis windspeed of 360

miles per hour (total windspeed) or as an alternate the development of

site specific evaluation of tornado hazard. This last method was what

was used for the SEP plants. The regional data from the period of

tornado record from 1954 to 1982 was used to select a homogenous region

about the Ginna site and to establish the expected recurrence interval

for different severity tornado at the Ginna site. The data base from

1954 to the present is believed to be adequate and representative of

what would be expected in the next several decades. Comparisons of the

results obtained through the use of the Mcdonald methodology and the

results obtained from the NRC Staff methodology are shown on Figure 10

of Attachment D. Comparisons of the NRR Staff and Mcdonald evaluation

at windspeed at different SEP sites are shown on page 11 of Attachment

D.

Rochester Gas & Electric Evaluation of the Tornado Hazard at the Ginna

Plan _t_, by L. Twisdale, G. Wrobel, and J. Stevenson, RG&E

The representatives of the Rochester Gas & Electric (RG&E) described

their evaluation of the tornado hazard at the Ginna Plant. The existing

data base for tornado occurrence is region of the Ginna Plant has been

evaluted and the Ginna Licensee has concluded that a 132 MPH Tornado

wind is an adequate design basis tornado windspeed. The 132 MPH wind

,
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,

corresponds to a recurrence interval of 10-5 year (at a 95% confidence

level). The calculations were performed by the Rochester Gas & Electric

Consultant, Dr. Twisdale. The results of his calculations are shown on

page 12 of Attachment D. The Licensee has committee to a structural

upgrading program in which the 132 MPH tornado wind will be used as a

design basis with stress analysis will be made on a clastic range only

basis. The Licensee believes that on a best-estimate basis, the plant

could withstand a 200 MPH tornado wind before suffering damage to

component and systems which are needed for safe shutdown. The NRC Staff

is basically in agreen;ent with the Licensee's conclusion.

1
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D.te and Time: Apnl 2 and 3.1984. 900

f ccal privacy and (3)information NATIONAL SCIENCE FOUNDATION
<

a m. to 5 00 p m.
, pu

dist!esure of widch would P!acz Room tu3. National Science
'

si%ficantly frm.tr te implementation of Advisory Panel for Biotic Systems and Foundattors 1800 G St NW Washingvoc - be
flesources Subpanel for Marine D C. 20550. , g.

p<upcsed agency actiore, pursuant to Biological Laboratories; Meeting , '

' unauthety granted me by ti e Chairman's
a i r rn Sciof I .

in accordance with the Feder.1
, ,

Id r) nmtce eeti s dated Advisory Comrm,ttee Act, as amended. Atahler. Assochte Program Director. Political 8"
Dn m y 15.1970. I have determined ' hat Pub. L 9:463, the National Scie nce Sdence Program, washington. D C :0550 de
these meetings will be closed to the Foundahn announces the fo% wing telephone (20013574534. a: .

Purpme of Suticommotee: To prusidepubhc pursuant to subsectioin fci(4j. (6) meeting: C:aduce and recommendations concerningand [rJiU) of section 552B of Tit'e 5. Name. Subp mel for Marine Idological ''5'*rch m Political Sdence,I'naed Stat. s Code.
I *bcitatones Agenda Closed. to reuew and es.luate g

Tur|her infurmation about these Date and time Apnl 2 & 3.10M -e 30 a m.to research proposals as part of the selection
meetmus t.tn b r,btained from Afr' 5 00 p m. cach day pro ess for awards.
Sighen J. httC!ea . Advisor Place: Room 1141. National Silence Reason for Ctnsing The propesats being

- P-
vivn mttee htan.gement . fficer. Foundauon.1600 G St NW., Washington. reuewed include information of a proprietaryO-

C,dation.41 I nduwnient for the D C.:Osso "I'Jential na'ure. includmg technical c.
Of C

Ikman; ties. Washington. D C. 20506. or Ty pe of mecung- Cfosed - informat on. financial da a. such as safaries:e rr

call (200) 78tHn22.
Contact person. Dr. |ames C Ty!er. f cogram *nd personal inforroation conceming

Director. Biological Research Resources in&siduals associated with the proposats. P.Stephtn J. McCleary. (202) 357-74 5. Room 1140, National These matters are witbin esernptions (4) and w
Adi v) Com.mttee Monogement Of6cer. Science Fuundation. Washington. D C. (6) of 5 U S C. 55:b(cl. Cos ernment in the isp r% a4 n rw s 15a. s *'"'I 20550 Sunshine Act,

Purpose of subpanet. To provide ad. ice and Authonty to Close Nieeting- This r-
cw=c. cooe tsa-ei.as recommendanons concernmg support for detenninahan was made by the Committee

marine biologir.41 taboratones Management OUicer pu suant to provisions ,
Agenda: Review and evaluation of proposals of Section 10(d) of Pub. l. 92-461 TheV'su 1 Arts Panel; Meeting for the purchase of maior eqmpment. Cummittee Manasement Officer was (

Pursuant to Section to(a)(2) of the
ref trbishing of facilit.es and acquisat on of delegated the au'horty to make such
other scientic tools utpor' ant to research enninau ns b ee Director.NSF.on jufy i

Fedens! Advisory Committee Ac3 (Pub. at marme biciogica] laboratories n part of g - *

' 92463), as amended, notice is hereby
th' ''l'''I " P'*'.sss of aw ards .

n that a meetmg of the Visual Arts E''' " I ' CI **8 D' P' P ''Is betrg Dated. March 13.1984.

( ection) to the National Cooncil on the
*

el|Cntical Wnt ng Feltowships ""' * 'd * 'I" d ' '"I*'*'" n fa St Rebecca Winkler.
'' "'"## " " " # ##

on 7.nancial
' '"

fn$".d s te
r

Arts wtil be held on April 4-6.1984, from ni- nfo
data such as saianes: and personal fin o..c so iao r-.a s.is-ee s es .mt9 00 a m.-6 00 p m. (n room 730 of the

N ncy 11ankn Center.1100 Pennsylvania informat.oo concrrmng .ndwiduals s w =o cooe rsis-os..

Asenue, NW. Washington DC 20506. assocwed wth the proposal These j . - - - - - , ,
maners am mthm esempnons (41 and (el

This meeting is for the purpose of f 5 U S C. 55:ucl. Cmernmru in the # I"# "
* '

P:nal reuew. discussion. e valuation S*h * * ^*'
and recommendatmn on applications for Auth nt> t close meeting nis COMMISSION

finfucial assistance under the National eternunan n wn niade h e Comimun
" P 'i Advisory Committee on ReactorFrundation on the Arts and the

llumimties Art of 1965, as amended, of S e 1 d)of 9 . Safeguards. Subcommittee on
includmg discussion of information Comrruttee Manaecment Officer was Extreme Eaternal Phenomena; Meeting

ginn in confidence to the agency by defesaird the es.thonty to mak e sath -

determinations by the Director. NSF on
grant apphcants. In accordance with the The ACRS Subcommittee on ExtremeJuly 6.19?9 Esternal Phenomena will hold a meetingd:t;rmmation of the Chairman

Dated March 13.19s4.
'

p:bbshed in the Federal Register of on April 4,19M. Room 1046.1717 H
F;bruary 13.1980. these se:sions wdi be M. Rebecca Win! Jar, St ree t. NW.. Washin gton, DC.
closed to the public pursuant to Committee Managemert C*rd.notor. In accordance with the procedures
subs:ctmns to subsections (c)(4) (6) and p o., .,s,r.i. m m ..g.., outlined in the Federal Register on

September 28.1983 (48 FR 44291). oral or9(b) of section 552b of title 5. United
s w .o coog ,$s w ,

Siates Code. wntten statements may be presented by
members of the pubhc. recordings willFurther information with reference to Subpanel on Political Science of the be permitted only during those pcrtionsthis meetmg can be obtained from Str. Advisory Panel for Social and of the meeting when a transcript is being

"

|:hn 11. Clark. Advisory Committee Economic Science; Meeting kept. and questions may be asked onlyhtanagement Officer. National
Endowment for the Arts.Washmgton. In accordance with the Federal by members of the Subcommittee,its

-
.

"

DC 20500. or call (202| 682-5433. Advisory Committee Act. Pub. L 92-463. consultants. and Staff. Persons desirmg

D; fed March 8.1944. as amended. the National Science
to make oral statements should notify n

A
Foundation ar nounces the following the Designated Federal Employee as far

Joha f t Clark. in advance as practicable so that '

ecter O'' re ef Councd ond Ponel
meeting;

appropriate arrangements can be made

[ ro. n.'s. Nat,o io/ Endowment for the Arte . Name Subpanelon PoiiiicalSdence of the to allow the necessary time during the [
Advisory Panel for Social and Economsc meeting for such statements. r\ .h- = t e r i mm e as .I
Science.

.
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The entire met t;ng w;;! be open to IDoctGt No. 50-346) Cccordance with the Order of March 14. ;

I pub!ic attendorn e. 1983, and the capability for grab
'

dj The agenda 'n s@tt na eting shall Toledo Edison Company and the sampling is available with appropriate
Cleveland Electric illuminating procedures for sampling in addition.1. : , be as follows:
Company; @ ads-Besse Nuclear Power Toledo Edison indicated that the first

( Wednesda} ' ^itril 4* nn -4.30 a.m- Station. Unit No 1); Modification of c anne o e new moni o..was
-

until the Concloan of th: Jness Order Conf.irmmg Licensee declared operable on january 25,1984.
The Subcommittte wil; miew the Commitments on Post TMI Related These interim measures provide6-

issues
q generic methodvDgy for dneloping capability for monitoring the stack

.J design bais ses ere w;r.d> for SI;P pla its I releases until both channels of the new
-L and to review the spedric app!ication to systcm are declared operational.

.i Toledo Edison Company and We fmd. based on the above
*

Cinne.

elicen eeI)at
*'

h Iders of evaluadon, th,at:(Qe bnsees haveDuring the iniin,1 partion of the rnpar y (*

Ia en cwredn e acti ns regarding the; meeting. the Sule tu of tre. along with Faciht3 Operating License No. NPF-3 cela> and hase made a responsibleany of its consultants Mo may be which authorizes the operation of the
present, may euhang ;ue!.minary Dasis-Besse Nuclear Power Station. Unit *"'.t to impfement the NUREC-0737

,

requirements n ted:(2) there is good,

L, views reptd.ng mattcrs to be 1 (the facility) at steady. state power cause f r the delay (unewpected .~

! considerid donng the b,dence of the lesels not in escess of 2772 megawatts . *p nent failures, equipmentC
meeting. thermah The facility is a Babccck and availability problems, electncal.

The Subt omndttee will then hear Wilcos (BsW) designed pressurized " P $'
m'if

8' "" " p
licensees,ctor (PWR) located at thewater reapresentations b and hold discussions d 'ons nec saynd a di o3

-

site in Ottawa County. Ohio. to measure releases); and (3) as notedwith rcpresentatises of the NRC Staff.
Industry. and other interested per:,ons 11 above. interim compent.atory measures,

,

regardmg this review.
.

On March 14,1983, the Nuclear have been provided.-

- Funber information reprding topics Regulatory Commission (the ggg
to be d scussed. whether the mettmg Commission) issued an Order published

A'C 'dmgly, pursuant to Sections 103..{ bas been cance!!cd or rescheduled. the in the Federal Register on March 28.
Chairman's ruhng or requests for the 1933 (48 FR 12876). conf.rming licensee 161i and 161o of the Atorcic Energy Act-

of1954, as amended and theopportum?> to prnent ora! s'airments commitments to take action on post.TMI,

and the time alWted therefor can be requirements set forth in NUREG &37 Commissmn's regulations m 10 CFR

obtained by a prepaid ti h pl.one call to " Clarification of TMI Action Plan Parts 2 and 50.11 is hereby ordered that;

the copnbant Dem:nated Fe&ral Requirements " Subsequent to the Attachment 1 of the Commas;on's htarch

Emplo.t ee. Dr. Richa d b.n io ! telephone Order. by latter dated December 21. 14.1was Order is revised to extend ther*
,

202/034-3X7) betai eri A 15 a m and 19n Tdedo Edison Company requested completion date for Items 11 Lt.1 and Il F.1.2'

(
I'om Neer n m. to Wd n m as5 ml p.m. EST. an extension of the compleSon date for
I"d' cati d m the attachment to th.s Orrier.the P st Accident Manitoring. ItemsD ent Atari F 1.1 tw

II.F.1.1. and 11 F.1.2. The Order of March 14.1983. except
lohn C llogle. The Commission's esaluation of the as revised herein, remains in effect.in
Adinary C.m..w we M.. . w. o r( W.' resised commitment date for llems accordance with its te.rms.
p o.., m s. . ... n w . o . , * 11 F.1.1 ar.d ll.F.1.2 is as follows: U,
a w scoot n n.orw As noted in the Order of March 14.

_ _ _ _ _ _ _ 1%3. the hcensees were unable to The licensees may request a hcaring
cornplete these items daring the 19c2 on this Order within 20 days of the date

.|Doch et No. '.,0-372 OLI refuchng outage and performance of of pubhcation of this Order in the
outage work was again scheduled for Federal Register. Any request for

I Long Istand Lightmg Company; the 1983 refuehng ouisge Toleda Edison hearing shall be submitted to the
(Shoreha n Nuclear Pov.er Station Umt states that all necessary out,see work to Director. Office of Nuclear Reactor
4 Orat kgeneM support the complethn of the project by Regulation. U.S. Nuc! car Regulatory -

December 31.1983. was performed Commission. WashinFton. D C. 20555. ANotu.e is hertb> gn en that in
dunng the 1983 rciuehng outage. copy of the request shall be sent to the

ettordante .sah the Appe al thed 6 finnever additional problems seserely Esecutis e Legal Director at the same
order of March 12.19a4 rnal a .vm nt disturbed the mstallation of the address.
on the appe als taki n from the Lie mina monitors in the stack and the completion if a hear;ng is to be held. the

"

Board s Septernber M.1963 portial mitial cf these items. These prnblems include Commission willissue an Order
decision in this operatmg hcens.' component failures. difficulties in designating the time and place of any
proceed ng will be held at 9:e c m. or: obtaming spare parts. electrical such hearing. If a hearing is held, the

2 Tue.sday. March 27. Ni ir d.e XhC proundmg problems requinng issue to be considered at such a hearing
Pubhc Hearivy Room. Ed:b Tioen Ecsb mstal:ation of a dedicated grounding shall be whether this Order should be
it'est Toners BasMing 42 Eae11 e.sr system. software problems, and testing -sustained
Hghn a3. Bethestfa. Mary icnd and modificatiens necessary Io This Order shall become efrective

accuratela monitor stack releases. upon the licensees * consent or uponDaica Atarch 13. to84
Toledo Edison now belieses that the expiration of the time within which the

For the Appeat Board Post Accident Monaoring items ll.F.1.1 licensees may request a hearing or. if a
C. lean Shoemaker, and 11 F.1.2 will be installed and hearing is requested by the licensees, on
Se.re. tor) ru rbe Appeulsaard operable by March 31.1984. Toledo the date specified in an Order issued
n o- n.rmia.n w e n .-! Ed: son indicated that the interim following further prcceedings on this
am.o coor rs,o.coes effluent monitors are operable in Order.
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*** AGENDA ***

ACRS SUBCOMMITTEE MEETING ON EXTREME EXTERNAL PHENOMENA

APRIL 4, 1984 - WASHINGTON, D.C.
.

1. Opening Remarks D. Okrent & 15 Min. 8:30 - 8:45 am
C. Siess

2. Introduction C. Grimes, NRR 15 Min. 8:45 - 9:00 am

A. SEP Approach to Tornado
and Wind Loads

B. Discuss Agenda and Approach

3. Issues from October 1982 EEP D. Persinko, 15 Min. 9:00 - 9:15 am
Subcommittee Meeting NRR

4. Status of Wind Hazard Research R. Kornasiewicz, 15 Min. 9:15 - 9:30 am
Activities RES

A. Completed Projects
B. Mcdonald Methodology
C. On-going Projects /

Completion Schedules

5. Analysis of Tornado Events E. Markee, NRR 45 Min. 9:30 - 10:15 am

A. Tornado Records / Data
Collection

B. Hazard Function Development

***** BREAK ***** 15 Min. 10:15 - 10:30 am

6. Licensing Criteria for Tornado E. Markee, NRR 1 Hour 10:30 - 11:30 am

Events

A. WASH-1300
B. Regulatory Guide 1.76
C. Site Specific Applications
D. Comparisons of Methodologies

to :nclude Comparison of NRC
Staff Models with other
Tornado Hazard Probability
Models

||||6Ch,E./



-
.

i.
,

2-Extreme External Phenomena Agenda -

.

7. Site-Specific Tornado Event L. Twisdale, RG&E 45 Min. 11:30 - 12:15 pm
4

Analysis - GINNA

1 Hour 12:15 - 1:15 pm
* * * ** LUNCli * * * * *

8. Licensing Criteria for D. Persinko, 30 Min. 1:15 - 1:45 pm

Tornado Effects NRR

A. Structural Capacity
B. Tornado Missiles
C. Safe Shutdown Capability
D. Qualitative Evaltation of

Margins

9. Site-Specific Tornado Effect RG&E 45 Min. 1:45 - 2:30 pm

Analysis

10. Summary and Conclusions C. Grimes, NRR 15 Min. 2:30 - 2:45 pm

11. General Discussion, Consultants D. Okrent & 1 Hr & 2:45 - 4:15 pm

Comments, and Conclusions C. Siess 30 Min.

C$@e********

D. OkrentACRS Subcommittee Chairman -

D. Persinko, 301/492-7458NRR Contact -

R. Savio, 202/634-3267ACRS Contact -

,

O

- - . - - - _ - , - , , , -- ,-c.-- .e-. ,- -- .,, e-_- . < , . - . . . , -- , , - . - -
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SN09 AND PRECIPITATION!
,

(

RESEARCH COMPLETED;

NUREG/CR-1339 ESTIMATING HATER EQUIVALENT SN04 DEPTH FROM RELATED METEOROLOG-!,
ICAL VARIABLES (MAY 1980)

<

NUREG/CR-1486 SEASONAL VARIATION OF 10-SQUARE-MILE PR03 MLE MAXIMUM PRECIPI-

TATION ESTIMTES - INITED STATES EAST OF THE 105TH MERIDIAL
:

!

l HYDROMETEOROLOGICAL REPORT flo. 53(JUNE 1980)

! NUREG/CR- 2638 S!!04 LOADS FOR Tile DESIGN OF NUCLEM PONER PLANT STRUCTURES

i. (APRIL 1982)
.s

i . . .
*0

{ s

k
p

: ~t
t

'NI
'

|\.'

:
n -- ~
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. .

|

!

LIGHTNING AND THUNDERSTORMSj
i

*

RESEARCH COMPLETEDj:

NUREG/CR-1024 AN INITIAL ASSESSMENT OF FLASit DENSITY AND PEAK CURRENT CHARACT-

ERISTICS OF LIGHTNING FLASHES TO GROUND IN SOUTH FLORIDA (SEPT-
i
i

|
EMBER 1979)

,

NUREG/CR-2013 A LIGHTNING DAMiGE ASSESSMENT OF THE UNITED STATES - JANUARY
:

1

! 1968 - IECEMRER 1977 (APRIL 1931)
!

! NUREG/CR-2252 NATIONAL' THUNDERSTORM FRE9UENCIES FOR Tile CONTIGOUS UNITED STATES
;

i, (NOVEMBER 1981)

!
! ONGOING PROJECTS

i

| LIGHTNING STRIKE DENSITY FOR THE CONTIGUGUS UNITED STATES FROM THUNDERSTORM DUPA-

| TION RECORDS TO BE COMPLETED BY .4PRIL 30, 1984

i

i

!

'

i

\ 2M |.

!
i

. -
- . _ _______________a
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# 9

OTHER EXTREME ' FEATHER STUDIES'

,

! PROJECTS EOMPLETED

TEMPERATURE-

,

! NUREG/CR-1399 PROBA91LITY ESTIMATES OF TEMPERATURE EXTREMES FOR THE CON-
i

| TIGUGUS UNITED STATES (M4Y 1939)

4

BLOWING DUST AND SAND
;

| NUREG/CR-3211 A DUST CLIMSTOLOGY OF Tile NESTERN UNITED STATES (APRIL 1983)

i

I
4

,

i

3I.
4

_ _ _ _ - _ - _ _ _ . -
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SUSTAINED '11NDS (NON-TORNADIC)

1

RESEARCH COMPLETED
.;

NUREG/CR-2639 HISTORICAL EXTREME '11NDS FOR THE UNITED STATES - ATLMITIC NID

GULF 0F f1EXICO C0ASTLINES (fliY 198?)

| NUREG/CR-2390 HISTORICAL EXTREME '11NDS FOR THE UillTED STATES - GREAT LAKES

AND ADJACENT REGI0?lS (AUGUST 1982)
'

,

!
ONGOING PROJECTS

RELATIONSHIPS BET 5'EE'l " FASTEST-MILE" WIND SPEEDS AND 'IND SPEEDS FOR OTHER

TIME DURATIONS WORK BEING DONE IN-HOUSE, EXPECTED TO B2 PUPLISHED AS A

NUREG REPORT. COMPLETION PROJECTED DATE: DECEMBER 1984
4

i

:

i

|

! f
,
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. .

f

TORNADO RESEARDI

PROJECTS COMPLETED
4

TORNADO PARAMETERS FOR NUCLEAR P05!ER PLANTS
(UNIV. OF CHICAGO)

.

.

PROJECT RAN FROM NOVEMBER 1, 1974 THRU SEPTEMBER 39, 1932
!

HEEULIE

! RESULTS OF THIS PROJECT WERE PUBLISHED IN 31 SATELLITE & MES0 METEOROLOGY RESEARCH
PAPERS (SMRP)

,

'

| FIVE MULTI-COLORED MAPS WERE PREPARED

OTHER REPORTS PUBLISHEQ IN AMpRICAN METEOROLOGICAL SOCIETY JOURNALS, CONFERENCE PRE-I
PRINT VOLUMES AND THE bOCIETY S Hul LETIN OF THE MERICAN METEOROLOGICAL SOCIETY|

TORNADO VORTEX MODELS WERE DEVELOPED
1916 - 1978

j COMPUTER-GENERATED MAPS OF U.S. TORNADO OCCURRENCES

PREPARED PRELIMINARY VERSION OF THE DAMAGE AREA PER PATH LENGHT (DAPPL) TORNADO DATA,1

| TAPE

!

}

l
3

i
;

i $h
.

.

e e- - _ - - _ _ - - - _ _ _ - - .
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TORNAD0ES5

PROJECTS COMPLETED- RESULTS PUBLISHED AS NUREG/CR REPORTS

NUREG/CR-0363 THREE SCAlfjS OF MOTION 1 ASSOCI ATED WITH
TORNAD0ES (SEPTEMBER 1978)

NUREG/CR-0383
TORNADO DAMAGE AT THE GRAND GULF, MISSISSIPPI

AERIAL AND GROUND
NUCLEAR POWER PLANT F1IR):

,

SURVEYS (SEPTEMBER .9/5

NUREG/CR-0556 AERODYNAMIC CONSIDERATIONS ON THE INJECTION
OF TORNADO-GENERATED MISSILES F8QM GRQMD)
LEVEL INTO TORNADO FLOW FIELDS (JUNE 29/9

NUREG/CR-1183 LABORATORY SIMULATION OF SIEADY TORtdAQ1Q
WIND LOADS ON STRUCTURES (UECEMBER .L9/91

NUREG/CR-1585 MODELING TORNADO DYNAMICS (SEPTEMBER 1989)
$PEEDS FROM

NUREG/CR-1316 DETERMINATION OF(IORNADO W; @1)
TORNADIC SOUNDS

PEBRUARY .,95

A NUMERICAL MODEL P(I;RTAINING TO)THE MULTIPLENUREG/CR-1340
VORTEX PHENOMENON JAhJAR/ 1981

F TRANSLATING TORNADO WIND FIELDS
NUREG/CR-2014 gMAT)-

NUREG/CR-2358 SUBREGIONAL(VARI ABILITY [t4 HISSOURI TORNADOSTATISTICS NOVEMBER.L98.1

NUhEG/CR-2359 ATMOSPHERIC STRUCTURE PRIOR TO TORNADOES ASAND PRECEDENT UPPERDERIVED FROM P80XIM;IV
AIR SOUNDINGS (MAY .382)

NUREG/CR-2556
LIDAR VELOCITY MEASURijpENTS OF WATERSPOUTS

'

AND AN ONSHORE WIND \rEBRUARY 1982)

NUREG/CR-2557 SIMULATED TQRNADO WIND [{ ELDS AND DAMA0E
PATTERNS (-EBRUARY 1984/

NUREG/CR-3')58 A METHODOLOGY FOR TOR AQQ HAZARD PROBABILITY
ASSESSMENT (UCTOBER 1 8)J

-
,

'

.,

, _ . _ . m. - . _ _ . . _ . , _ . - _.___-..,-_.r- - - . _ _ - . - _ _ . - . . _ , .___._.m e_, - ---. _



7
.

,

TORNAD0ES"

PROJECTS COMFLETED- RESULTS PUBLISHED IN OTHER PUBLICATIONS
'

-

NOAA TECHNICAL MEMORANDUM ERL NSSL-80
THE UNION CITY, OKLAHOMA TORNADO OF 24 MAY 1973 (DECEMBER 1976)

NOAA TECHNICAL MEMORANDUM ERL NSSL-82
AN ENGINEERING-ORIENTED PRESPECTIVE (DECEMBER 1977)THE TORNADO:

NOAA TECHNICAL MEMORANDUM ERL NSSL-90
1973-1979

RY g EC-ERDA-NRC SUPPORTED RESEARCH AT NSSL

SATELLITE & MES0 METEOROLOGY RESEARCH PROJECT PAPER NO,356

A DOWNBURST IDENTIFICATION FOR PROJECT NIMROD

SATELLITE a MES0 METEOROLOGY RESEARCH PROJECT PAPER NO,165

WORKBOOK QE TORNADOES AND HIGH WINDS FOR ENGINEERING APPLI-
CATIONS lbEPTEMBER 1973)

0 tiler S&MRP RESEARCH PROJECT PAPERS, INCLUDING:'

TORNADO FAMILY OF JUNE IS, 1975i NO,132 ggEt
NO, 146 ANT! CYCLONIC TORNADOES (APRIL 1977)

NO, 155 A SITE-SPECIFIC STUDY 0F WIND AND TORNADO PROB-
ABILITIES AT THE W;3/8)ER $1TE IN SOUTHEAST NEW
MEXICO (FEBRUARY .

NO,161 DOWNBURSTS AND TORNADOES OF 6 AUnyn }977 NEAR
SPRINGFIELD, ILLINOIS (NOVEMBER 1S/81

NO, 162 AERIAL SURYEY OF GRAND GULF PLANT (kND FICiti!TYAFTER THE APRIL 17,1978 TORNADO ' LAY .3/51

AR 29,1978
(AUGUST M78) KANSAS TORNADO OF MARCH

N0, 167 THE CABOT

PAPER PUBLISilED IN 'llNILENGINEERING

TORNADO TRACK CHARACTERISTICS AND HAZARD PROBABILITIES (1930)

.

-- - , -, - , . - , . , , ,.,,-.,.-.------,---,,,--.c. -----ne _
n,,.- .-- - - , - - , -- --

_

-
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TORNADO RESEARCll PROG 0M

ONG0ING PROJECTS

.

NUREG/CR-3670 VIOLENT TORNADO CLitMT0GMPHY,1880-1982 (PNL)

STATUS: WORK HAS BEEN COMPLETED AND DRAFT REPORT RECEIVED.

NUREG/CR EXPECTED TO BE PUBLISHED IN APRIL .1.934
,

NEAR GROUND TORNADO NIND FIELDS (TTU)

STATUS: MORK HAS BEEN COMPLETED. DRAFT REPORT EXPECTED

BY APRIL 1, 1984. NUREG/CR EXPECTED TO BE PUB-
LISHED IN LATE APRIL OR EARLY ' LAY, 1984

TORNADO Wl'lD SPEED ASSESSMENT (UNIV. OF CHICAGO)

WORKISON@!N(h84.QRIGNALCOMPLETIONDATEWASSTATUS:
$EPTEMBER JJ,.1 ONTB&CIOR HAS RE0 VESTED AN
EXTENSION TO JANUARY 1, 1935

TASKS: COLLECT AND MAINTAIN TORNADO DATA

REFINE TORNADO HAZARD PROBABILITY MODEL

PREPARE ISOPLETH MAPS OF TORNADO WINDSPEEDS

DAMAGE SURVEY OF SIGNIFICANT TORNADOES

PHOT 00RAMMETRIC ANALYSIS OF TORNADO MOVIES

TORNADO VORTEX MODELS

REVISION OF IORNADO 90RKB00K

COORDINATION WITH OTHER NRC CONTRACTORS
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COMPARIS0N BETWEEN NRR STAFF AND MC DONALD EVA,UAT10tlS OF..

WIND SPEED (MPH) AT A PROBABILITY OF 10->/YR

MCDONALD NRR
PLANT SITE EXPECTED MEE.ER 95% STAFF

Bis R0cK PT. 140 215 163

DRESDEN 195 242 234

GINNA 100 132 133 ,

HADDAM NECK 120 170 168
(& MILLSTONE)

LACROSSE 175 215 208

YANKEE R0WE 122 174 163

OYSTER CREEK 102 124 155

PALISADES 195 242 275

SAN ONOFRE 74 113 (76

INDIAN POINT 113 165 104

;

.

!

!

|

|

|
'

,-- . _ . _ _ _ . _ _ _ _ .
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