July 27, 1981

Docket No. 50-244
Ls05-81-07-070

- Mr. John E. Majer, Vice President
Electric and Steam Production
Rochester Gas & Electric Corporation

89 East Avenue

Rochester, New York 14649
SUBJECT: éEP TOPICS 11-1.8, POPULATION DISTRIBUTION AND
I11-4.0, SITE PROXIMITY MISSILES - R. E. GINNA

Dear Mr. Maier:

Enclosed are the staff's final evaluations of SEP:Topics II-1.B and
I1I-4.0 for the R. E. Ginna Nuclear Power Plant. These evaluations
are based on our review of your topic safety assessment reports sub-
mitted by letters dated April 15, 1981 and April 16, 1981, respectively.

f You will note that we have revised your calculated population density
which {s more properly cbtained by dividing the total population within
a given distance by the total area of the complete circle (1nc1ud1ng
both level and water) whose radius is the distance of 1nterest.

This completes ocur evaluation of Topics I1-1.B8' and III-4.D.

: 1o 2§ il anfdste

These evaluations will be a basic input to the 1ntegrated,safety ‘assess-

ment for your facility unless you identify changes. needed:to, reflect

the as-built conditions at your facility. These assessments mayhbe

revised in the future if your facility design is changed or- ifzNRC::-

criteria relating to this subject are modified before the 1ntegrated
assessment is completed.

Sincerely,
—
et DY, 7%/
5 Dennis M. Crutchfield, Chief «~
07240143 810721 Operating Reactors -Branch No. 5
géR-’ADOCK 05000244 . Division of Licensi
P PDOR ,Zj.;
Enclosure: . . - ATTRD -t
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Mr. John E. Maier

cc

Harry H. Yoigt, Esquire
LeBoeuf, Lamb, Leiby and MacRae
1333 New Hampshire Avenue, N. W.
Suite 1100

Washington, D. C. 20036

Mr. Michael Slade
12 Trailwood Circle
Rochester, New York 14618

Ezra Bialik

Assistant Attorney General
Environmental Protection Bureau
New York State Department of Law
2 World Trade Center

New York, New York 10047

Jeffrey Cohen

New York State Energy Office
Swan Street Building

Core 1, Second Floor

Empire State Plaza

Albany, New York,K 12223

Director, Bureau of Nuclear
Operations -

State of New York Energy Office

Agency Building 2 -

Empire State Plaza

Albany, New York 12223

Rochester Public Library
115 South Avenue
Rochester, New York 14604

Supervisor of the Town
of Ontario

107 Ridge Road West

Ontario, New York 14519

Resident Inspector

R. E. Ginna Plant

c/o U. S. NRC

1503 Lake Road

Ontario, New York 14519

Mr. Thomas B. Cochran

Natural Resources Defense Council, Inc.
1725 1 Street, N. W.

Suite 600

Washington, D. C. 20006

U. S. Environmental Protection Agency
Region II Office -

ATTN: EIS COORDINATOR

26 Federal Plaza

New York, New York 10007

Herbert Grossman, Esq., Chairman
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Emmeth A. Luebke
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission

. Washington, D. C. 20555
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II.

[1l.

~ R._E. GINNA
SYSTEMATIC EVALUATION PROGRAM TOPIC
—II-T.B, POPULATION DISTRIBUTION

~leD,y

INTRODUCTION

The safety objective of this topic is to ensure that the previously-

established l1ow population zone and population center distance specified

for the site are compatible with the current population distribution,

| and are in accordance with the guidelines of 10 CFR Part 100.

REVIEW CRITERIA

Sections 100.10 and 100.11 of 10 CFR Part 100, “Reactor Site Criteria"
provides the site evaluation factors which should be considered when
evaluating sites for nuclear power reactors. These sections include
guidelines for determining the exclusion area, low population zone and

population center distance.

RELATED SAFETY TOPICS

Topic II-1.A, reviews the licensee's control over the exclusion area.
Various other topics will evaluate the capabiity of the plant to meet
the dose criteria gf 10 CFR Part 100 at the exclusion area boundary and
low population zone. The adequacy of emergency preparedness planning
for the area surrounding the plant including. the Tow population zone

is being assessed by the Commission in a separate review effort.
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REVIEW GUIDELINES

The review has been conducted in accordance with Standard.Review Plan

(SRP) Section 2.1.3, "Population Distribution.”
EVALUATION

The R. E. Ginna site is in the township of Ontario, in the northwest
corner of Wayne County, New York, on the north shore of Lake On;ario
about 20 miles ENE of the center of the City of Rochester and 40

miles WSW of Oswego. The land surrounding the site is primarily

of an agrarian nature and sparsely gqpulated. Thexre are no
substantial pdbulation centers, industrial complexes, transporta-
tion arterials, paxzks, or other recreational facilities within

a three mile radius of the Ginna site.2 The City of Rochester is

the larcest population center within a S0 mile radius of the site

-

(241,539 people, with 701,745 'in the metropolitan area7). The
nearest community with a population of 1,000 or more is the Town
of Ontario with its centexr located about 3% miles frcm the sitse.
The preliminarwv estimated 1980 census Zor the Town of Ontaxio is
7,452.7

10 develop the Yayne County and Monroe County Radiological Emergency
Response Plans for the R. E. Ginna Nuclear Power étation, a récent survey

ot the population within a five-mile radius was completed. Figure J-2

trom the Wayne County Radiological Response Plan, reproduced as Figuré 1

. te e



.

\ : ‘V"IVA - -




of this evaluation, details the population whin 5 miles of Ginna,

based on preliminary 1980 population estimate. RG&E estimates that
10,864 pérsﬁns reside within five miles of the p]ané, a density of
138 persons per square mile averaged over.the entire area. (It
should be noted that this figure compares favorably with the 1980
population projection of 10,934 persons shown in Figure 2.4-2 of

the Ginna FSAR, which was published in 1968).

Other than the residents of the area, the;e are no large groups of
transients within five miles of the site. The onlyhparﬁs near the
site are Webster Beach Park_in Monroe County, approximately 6 miles
west of the planp site, and B. Forman Park in Wayne County, approximately
8 miles east of the plant site. There are no federal recreational
facilities in the area. There are no state parks, public campsites,
or special use areas within ten miles of the p]ant.2 Wayne County
does have a migrant labor population, primarily for apple picking,
during the June-October season. Approximately 115 farmworker camps

of five or more persons are scattered throughout Wayne Countys, with

a total population of about 4400 migrants. Information from Rural New
York Farmworker Opportunities shows that there are only 12 camps, with

about 130 migrants, located in the vicinity of the Ginna site.‘o'

The nearest bopuTation center to the Ginna site containing more than
25,000 residents is the "Rochester urbanized area," whose eastern
boundary is about ten miles from the site.2 The only other population
center of more than 25,000 persons is the City of Auburn (population

32,442),7 Tocated more than 40 miles SE of the site.
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vi.

-4-

The low population zone spébified for the Ginna site is the area
within a 3 mile (4,827 meter) radius of the p]ant.9 A review of
current population estimates and projected growth estimates indicate
that the population growth in the area since the plant received an
operating license in 1969 has been modest, and this trend is expected
to continue. No population center of 25,000 residents has developed,
or appears likely to develop, closer than the eastern boundary of the

Rochester urbanized area.

CONCLUSION

-

The staff concludes that the low popuiation_zone and. population center
distances specified for the Ginna site is in conformance with the require-
ments of 10 CFR Part 100 in that the population center distance is more
than one and one-third times the distance from the reactor to the outer

boundary of the low population zone (10 miles vs. 3 miles).

We further conclude that the site conforms to the current licensing

criteria. Tnis completes the evaluation of SEP Topic II-1.8 for the Ginna

site.






G VII. REFERENCES

Rocnester Gas and Electric Corporation, Robert Emmet:t Ginna
Nuclear Power Plant Unit No. 1 - Final Facility Description

and Safety Analysis Report (FSAaR), Sections 2.2 and 2.4.

Rochester Gas and Electric Corporation, R. . Ginna Nuclear
Pcwer Plant Upit No. 1, Environmental Repert, Volume 1,
Sections 2.1 and 2.2.

Nuclear Regulatory Commission NUREG-75,/087, Standard Review

Plan, Section 2.1.3, September 197S. )
Code of Fedexal Regqulations, Section lb, Part 100 (10 CER IOO);
Wayne County Radiclegical Emergency Response Plan, Draft Rev.
3, November 1380. l

Monroe County Radiological Emergency Response Plan Draft, Rev.
3, November 1980. ‘
reliminary Report, 1980 Census of Poﬁulation and Eousing,

New York, published by tke Buxeau of the Census, U. S. Depart-~
ment cf Cogmerce, February 1981.

Conversaticn with the New York State Zealth Department, April 13.
1s81. ) ‘

Safety Evaluation by the Division of Reactor Licensing, U. s;
Atcmic Eneréy Commission in the Matter of Rochester Gas and
Electric Corporation Reobert Zmmeti Ginna Nuclear Power Plant
Unit No. 1, Docket No. S0-244 (SER), Section 2.1, June 19,
1969.

Letter, Themas J. Harzis, RNIYTO, to George Wrobel, RG&E,




Rochester Gas and EZlectric Corporation, Ginna Nuclear Staticn

Radiation Emexrgency Plan, Proposed January 1981.
New York State Radiological Emergency Preparedness Plan,

Decembexr 1980.
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_ Jduly 21, 1981

Docket No. 50-244
L$05-81-07-070

Mr. John E. Mafer, Vice President \ <
Electric and Steam Production ey “,s.r“g,.,’ﬁ <
Rochester Gas & Electric Corporation’ O 5/
89 East Avenue ny W\
Rochester, New York 14649 /] \2

r— ' =

SUBJECT: SEP TOPICS I1-1.8, POPULATION DISTRIBUTION AND
I11-4.D, SITE PROXIMITY MISSILES - R. E. GINNA

’
! ?

Enclosed are the staff's final evaluations of SEP Topics I1-1.B and

I11-4.0 for the R. E. Ginna Nuclear Power Plant. These evaluations

are based on our review of your topic safety assessment reports sub-
" mittad by letters dated April 15, 1981 and April 16, 1981, respectively.

Dear Mr. Mater:

. which i{s more properly obtained by dividing the total population within
a given distance by the total area of the complete circle (including
both level and water) whose radius {s the distance of finterest.

@( You will note that we have revised your calculated population density

This completes our evaluation of Topics I1-1.B and [Il-4.D.

These evaluations will be a basic input to the integrated safety assess-
ment for your facility unless you identify changes needed to reflect

the as-built conditions at your facility. These assessments may be
revised in the future 1f your facility design 1s changed or if NRC
criteria relating to this subject are modified before the integrated
assessment is completed.

Sincaerely,

5 Dennis M. Crutchfield, Chief s
07240143 810721 Cperating Reactors Branch ho. 5 °

géR ADOCK 05000244 Division of Licansi

B PDR "‘-\

gnclosure: n

)







I.

II.

It

Iv.

R. E. GINNA
SYSTEMATIC EVALUATION PROGRAM TOPIC
-TOPIC III-4.D, SITE PROXIMITY MISSILE

S

~{TNCLUDING ATRCRAFT)

INTRODUCTION

The safety objective of this topic is to ensure that the integrity
of the safety-related structures, systems and components would not

be jeopardized due to the potential for a site proximity missile.

REVIEW CRITERIA

AY

General Design Criterion 4, "Environmental and Missile Design Basis."
of Appendix A, "General Design Criteria for Nuclear Power Plants,”

to 10 CFR Part 50, "Licensing of Production and Utilization Facilities,"”
requires that nuclear power plant §tr&ctures, systems and components
important to safety be approprfately protected against events and

conditions that may occur outside the nuclear power plant.

RELATED SAFETY TOPICS

Topic 1I-1.C, "Potential Hazards or Changes in Potential Hazards
Due to Transportation, Institutional, Industrial and Military

Facilitiss" provides a description of the potential missile hazards.

REVIEW GUIDELINES

The review was conducted in accordance with the guidance given in
Standard Review Plan (SRP) Section 2.2.3, "Evaluation of Potential
Accidents," 3.5.1.5, "Site Proximity Missiles (except Aircraft),"

and 3.5.1.6, "Aircraft Hazards."






EVALUATION

The potential for hazardous activities in the vicinity of the

Ginna plant has been addressed in SEP topic II-1.C, "Potesntial
Eazards due to Industrial, Transportation, Institutional and
Militaxy Facilities". As indicated therein, there is little
incdustrial activity near the plant. The distances to the neaxrest
land franspoxrtation routes are such (about 1700 feet to the
nearest highway, and 3 1/2 miles to the nearest railroad) that
the risk associated with potential missiles from transportation
accidents on these routes are within éhe SRP 2.2.3 guidelines.
Similarly, the nearest large gas pipelines are about six miles
from the plant, and do not pose a missile threat to the plant.

Major Lake Ontarioc shipping routas are also sufficiently far away

(2b5out 23 miles) so as not to preseat a credible missile hazaxd

feom lake traffic. There are no military Zfacilities or activities

rear the plant which would cxeate a missile hazard.

mwe review of SZP Topic II-1.C also evaluated the potential for
airczaft becoming a missile hazard, both in connection with the
opération of the Williamson Flying Club Airport, which is about
ten miles =ZSE of the plant, and due to commercial air trxaffic in
and out of Rochester via federal airways V2N and V2, which are

2 1/2 and 10 miles fzom the plant site.




As evaluated in Topic II-i.c, it was determined that, since the
williamson Flying Club Airport expected a maximum of only 5000
operations per year, and is about 10 miles from the site, the
cxiteria in I1X.3.a and IIX.3.b of SRP 3.5.1.6 were met, and
there is no reed to determihe. the probability of an aircrafi crash
into the plant. Fuxthexr, the hazaz.'d to the plant f£xom commercia.l_
airczaft use of airways V2 and V2N was shown to be only S.1 x 10'8

and 1.4 x 10"8 per year, respectively. No danger toc the plant from

commercial airline traffic is thus expected.

Conclusion

Since current regulatory criteria a.z.:e met with respect to S=2
( Tepic IXI-4.D, "Site Proximity Missile;", it can be concluded
ﬁ that this topic is complete for the R. E. Giznna site. No a.dditio‘nil
review for' this topic is recuired during the SEP integrated

assessaent.
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REFERENCES

Rochester Gas and Electric Corporation, Robert Emmett Ginna
Nuclear Power Plant Unit No. 1 - Final Facility Description
and Safety Analysis Report (FSAR), Sectioms 2.2 and Z.S.
Rochestar Gas and Electric Corporation, R. E. Ginna Nuclear
Sower Plant Unit No. 1, Environmental Report, Volume 1,
Sections 2.1 and 2.2.

Nuclear Regulatory Commission NUREG~75/087, Standaxd Review
2lan, §ections 2.2.1, 2.2.2, 2.2.3, and 3.5.1.6, September
1975. ' .

Code of Federal Requlations, Section 10, Part 100 (10 C3R 100).

Sterling Power Project Nuclear Unit No. 1, Preliminary
Safety Aralysis Report Addendum, Rochester Gas and Electric,
Volume 1, Sectioms-2.1 arnd 2.2.

U.S. Nuclear Regulatory Commission Regulatory Guide 1.91,
Rev. 1, Tebruary 1978.

Letter, Jobhn E. Maiex, RGEE, t9 Dennis M. Cxutchfield, NRC,
SE2 Topic II=-1.C, "Potential Eazards Due to Transpertaticen,
Indusé:ial, Institutional and Militaxy Facilities®,

April 15, 1981.
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" . Docket No: 50-244 - _ " . -

LS05-82-02-091

Mr. John E. Maier

~Vice President
Electric and Steam Production
Rochester Gas & Electric Corp.
89 East Avenue

-Rochester, New York 14649

Dear Mr. Maier-

SUBdECT: GINNA - SEP TOPIC I1I-5.A, EFFECTS OF ,PIPE BREAK ON SYSTEMS
' ' SIRUCTURES AND COMPONENTS INSIDE CONTAINMENT -

By 1etter dated June 30, 1981, the staff issued a draft, safety evaluation -
on SEP Topic III-5.A which 1dent1f1ed ten open items for further consid- .
eration.

Your letter of October 1, 1981, provided responses to the above items.
Based on our review of these 1e»ters, we conclude that although several .

of the items have been resolved, additional information is needed to c1ose
out the remaining open items.

Enclosure 1 discusses-each of the open items and their status. Enclosure
.2 summarizes the information that you are requested to provide. Enclosure
3 is the revised safety evaluation report for Topic III-5.A, including *
staff ‘guidelines for resolution’of high energy pipe break locations where
remedial modifications are impractical. This safety evaluation will be a
basic input to the integrated plant safety assessment for your facility.
Reso1ut1on .0f the open items will be addressed- in the 1neegrated assessment.

You are requested to provide your schedule for completion of the 1tens
1den91.1ed 1n Enc1osure 2 within 30 days of receipt of this letter.

The reporting and/or recordkeeping requirements conta1ned in this letter
affect fewer than ten respondents; therefore, OMB clearance 1s not requ1red
under P.L. 96-511. . =

<

Sincerely,

&W U Lllaid
Dennis 0. prufcnrie d,jChief ;

Operating Reactors Branch No.
"Division of Licensing-

Enclosures: As etefed

cc w/enclosures: See next page



. - . - s
. - 3
= J YY) fui i s .
.a.«l.:. 10«.).\.:rll . ‘ =
- e S PO
!.31* :.




- R. E. Ginna Plant

. Mr. John E. Maier

cc’

Harry H. Voigt, Esquire
LeBoeuf, Lamb, Leiby and-MacRae
1333 New Hampshire Avenue, N. W.
Suite 1100.

Washington, D. C. 20036

Hr. Michael Slade
12 Trailwood Circle

‘Rochester, New York 14618

Ezra Bialik

Assistant Attorney General
Environmental Protection Bureau
New York State Department- of Law

' 2 World Trade Center
"New York, New York 10047

Resident Inspector

]

c/o U. S. NRC
1503 Lake.Road
Ontario, New York 14519

Director, Bureau.of Nuclear
Operations

State of New York Energy Office

Agency Building 2

‘Empire State Plaza

A]bany, New York 12223

Rochester Public L1brary
115 South Avenue
Rochester‘ New York 14604

Supervisor of the Town
of Ontario

107 Ridge Road West

Ontario, New York 14519

.Or. Emmeth A. ‘Luebke

Atomic Safety and Licensing Board

U. S. Nuclear Regulatory, Commission’

Washington, D. C. . 20555,

or. R1chard F. Cole

Atomic Safety and Licensing Board

U. S. Nuclear Regulatory Commission
. Washington, D. C. 20555

Docket No. 50-244
Rév.. 2/8/8% .

U. S. Environmental.Protection Agency
Regibn 1I Office

ATTN: Regional Rad1$t1on Representative

26 Federal Plaza
New York New York 10007

,Herbert Grossman, Esq., Chairman

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Ronald C. Haynes, Regional Administrator
Nuclear Regulatory Commission, Region I
Office of Inspection and Enforcement

631 Park Avenue

King of Prussia, Pennsylvania' 19406






e " ' " -’ Enclosure 1’

'.i: .

STATUS OF OPEN ITEMS FROM DRAFT SER

References: (1) Letter, D. Crutchfield (ﬁRC) to b. Maier (RG&E), dated

June 30, 1981

(2) ‘Letter, dJ. Maier (RG&E) to D.'Crutchfield (NRC), dated
October 1, 1981. ’ .

The open items identified by the staff and the licensee responses are provided
in References 1 and 2 respectively. The present status of each item, keyed
to the.numbering in ‘the references, is given below. .

1.

The first open item was concerned with the general assumptions made in
this .analysis. One of the basic assumptions of this topic assessment was
that a check valve in an incoming 1ine would prevent primary system
blowdown in the event of a pipe break upstream of the valve. This is
true provided the check valve closes. Adequate assurance'must be

- demonstrated that these normally open check valves will fulfill their

assumed. isolation function,

On a mechanistic basis, the postulated break locations in the main steam
line would not impatct the containment wall. For the feedwater-lines,
the licensee provided an analysis of the structural integrity of the
containment. As a bounding analysis, the steam 1ine break thrust force
was used. The results show that the containment remains intact, even

- neglecting the containment 1iner plate. This issue is considered to be
resolved. )

The licensee has provided the piping stress results for the "B" steam line.

" None of the locations exceeded the stress criteria of 0.8 (1.25,45p).

Accordingly, breaks were postulated at the terminal ends and at the. two
highest-stressed intermediate locations. None of these breaks would: cause
the crane-to fall. Therefore, this item is resolved.

For the'"A" accumulator line a mechanistic evaluation was performed., The
stresses in this line were all below the criteria, so breaks were postulated
at terminal ends and at the two intermediate locations,of highest stress.,

_One of these points was inside the loop. compartment where no adverse

interactions would occur.

The second point is located just on the reactor side of the (normally locked

open) motor-operated valve. At this location no adverse pipe whip inter- __ |
actions will occur. Adequate protection from jet impingement effects must |
be provided. If remedial measures to provide this protection can be

shown to be impractical, fracture mechanics evaluations can be performed )

.to establish that conditions that could lead to a double-ended rupture

do not exist as discussed in the guidance provided in the Attachmentto
Enclosure -3. The effect of a break in the two inch accumulator .level taps
on nearby instrument circuits is still under review by the licensee.



10.

5.

-2 -

For the pressurizer surge line, since some jets could affect safety-related
equipment, analyses similar to those described in item 4 above should be .
provided. . :

A mechanistic evaluation of the pressurizer spray line was performed.
Since the calculated stresses-did not exceed -the criteria, breaks were
postulated at the terminal ends and at the two highest-stressed locations.
None of these break locations would prevent operation of the sump valves
and therefore, this item is resolved.

For the letdown line, licensee eba]uation of the effects on cables and

cable trays is continuing. Adequate protection for instrumentation should
be provided. .

The situation for the steam generator blowdown lines is similar to item 7 -
for the instrumentation. With respect to the fan coolers, this size break
is not limiting with respect to containment pressure/temperature reduction
capability. The containment spray system would be available for contain-
ment ‘cooling. As for ijtem 7 above, final resolution will occur .after the
effects on the cable trays are evaluated: )

The licensee has provided the requested references to the subcompartment
analyses performed for Reactor Coolant System (RCS) guillotine breaks. .
In addition,, the analysis discussed above in item 2 showed that a 30

inch steam line would not penetrate a 30 inch concrete wall. *Since the
pipes under consideration in the compartment are 10 inch diameter lines,
we consider that this concern is resolved. . : . .

Pipe breaks were not postulated in-the primary loop on the basis of.the
work done’under TAP A-2. We concur with this approach. Howéver, the
SEP branch intends to evaluate the effects on safety-related equipment
‘of the jet loads resulting from the crack sizes associated with these
analyses.




Enclosure 2

.REQUEST FOR ADDITIONAL INFORMATION

1. ,Please provide }our basis for assurance’that:check valves relied upon to
‘prevent primary.system blowdown will fulfill their function.

The following breaks are still under evaluation by you:

(a)' accumulator level taps
(b) 1letdown .
(c) steam generator blowdown

Please provide your broposed schedule for these further--evaluations.
Adequate protection for instrumentation circuits should be provided.

For the 10 inch accumulator line and the 10 inch pressurizer surge line,
provide your planned resolution for possible jet impingement interactions.
If remedial modifications are impractical, the guidance in the attachment
to Enclosure 3 may be used to provide reasonable assurance that mitigation
of pipe break effects for these 1ines is unnecessary.
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INTRODUCTION. S \

The safety objective of Systematic Evajuation Program (SEP) Topic .

111-5.A, “Effects of Pipe Break on Structures, Systems and Components,
Inside Contaxnment," is to assure that pipe breaks would not cause the

loss of needed function of "safety-related" systems, structures and ..
corponents and to assure that the plant can be safe?y shutdown in the ‘
event of such breaks. The needed functions of safety-re]ated" systems *
are those functions' required to mitigate the effects of the pipe break

. and safe]y shutdown the reactor p]ant.

REVIEH CRITERIA

The current cr1teria for review of pipe breaks inside containment are i
contained in Standard Review Plan 3.6.2, "Determination of Break Locations
and Dynamic Effects Associated with the Postulated Rupture of Piping,*

“including-its attached Branch Technical Position, Mechanical Eng1neer1ng

Branch 3-1 (BTP MEB 3-1).
RELATED SAFETY TOPICS AND INTERFACES

e This rev1ew corp1enents that of SEP Topvc VII 3, "Systems Required

for Safe Shutdown."

2. The environmental effects of pressure, temperature, humidity and
flooding due to postulated pipe breaks are evaluated undér Unresolved
Safety Issues (USI) A-24, "Qualification of Class 1E Safety-Related
Equipment.” o .

3. The effects of potential missiles generated by fluid system fuﬁtures

and rotating machinery are evaluzted under SEP Topic Il1-4.C,
"Internally Generated Missiles."

4.. The effects of containment pressurization are -addressed under SEP
Topic V1-2.D, “Mass and Energy Release for Poss1b1e P\pe Break In-
side Contaunnpnt.

5. The original.plant design criteria in ‘the areas of seismic input and
analysis design cr}ter1a are evaluated under SEP Topic 111-6, "Seismic
‘Design Consideration.”

REVIEW GUIDELINES " .

On September 7, 1978, the SEP Branch sent -a letter (Reference 1) to
Rochester Gas & Electr1c Corporation (RG&E) requesting an analysis

of the effects of postu]ated pipe breaks on structure, systems and -~
corponents inside containment. In that letter, the staff included a
p051t10n that stated three approaches were, approprlate for postulating
breaks in high eneray piping systems (P= 275 psig or greater or T=200°F

or greater). The approaches are: -

1. Mechanistic
2. Simplified.Mechanistic
3. Effects Oriented
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The staff further stated that combinations of the three approaches C o .
could be utilized if justified. The details of those three approaches
are described in Reference 1. - ,

[}

.DISCUSSION

A. Background

In a letter dated February 9, 1979 (Reference 2), RGZE submitted |
a list of high energy lines inside containment. Representatives |
of the NRC and RG&E staff met at the Ginna site on March 13 and
- 14, 1979, to discuss the analyses done by the licensee on this
topic. As a result of this meeting, the licensee submitted on
September 12, 1979 a report (Reference 3) on the effects of breaks
in these lines on safety-related equipment. This review.utilized
the effects-oriented approach for the: kigh energy line breaks
analyzed. In this approach, breaks were postulated at any
location along the line, and were chosen to produce the greatest
jet impingement or pipe whip loadings' on essential equipment.
Also, the assumed plane of motion was that which produced the
most adverse effects unless otherwise justifieds s

B. ~ Analysis Assumptions
The following assumptions were made by the licensee: i S

1. Hich enerqy fluid systems are systems with operating temperature
greater, than 200°F or opereting pressure greater than 275 psiag.
in accordance with Branch Technical Position (BTP) MEB 3-1,
breaks are not postulated in piping of systems that qualify as,
high energy systems for only short operational ‘periods (i.e.,
less than 2% of the time the system operates as a.moderate
energy system). Pipes less than one inch (1") in diameter were
also eliminated in accordance with Regulatory Guide 1.46.

2. Pipe.of a given section ‘modulus will not cause.a loss of func- .
tion in pipe of equal or larger section modulus as a resuilt of
. .pipe whip or jet impingement.

3. Pipe whip can only occur in the section of pipe which is attached
to a sustained high energy source. Credit is .taken for all closed.
or automatically closed valves (e.g., check valves) in the.piping
section that could terminate flow. . : : .
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The jet impingement force (calculated to be less than 200
pounds) due to breaks in the 2" diameter lines fed by the
positive displacement charging pumps will not impa1r funct1on-
ing of equipment. '
In addition to the equipment -affected by the break, a single
1ndependent failure of - an active conponent inside conta1nmnnt
is considered.

Safety-Related Equipment

Safety-related equipment includes systems needed to m1t1gate the
effects of the line breaks and to bring the reactor to safe shut-
down. .

Breaks inside containment generally resyit in or have. the same

. effect as loss of coolant accidents or steam/feed line breaks.

Engineered safety features are required to mitigate these breaks.

Other brezks (such-as accumulator line breaks) do not result in
a loss of inventory or energy from the reactor coolant system and
thus require only normal safe shuidown systems such as CVCS..

Systems that are a1l or partia]]y inside containment are:

* Safaty Injection (SI) - two trains one to each cold leg, no

active components 1ns1de COﬂt&? nmant

Low Pressure Safety Injection (LPSI) - two trzins which pump

water to the injection nozzles on the vessel through mo;or-operated
valves (MOVS) 852A and B, which must change position on receipt

of a safety injection s1gna1

Accumslators - directed to each cold leg, no active components

Contzinmant Spray - two trains %o spray headers in containment,
no -2ctive components, inside containment
Containment Fan Coolers and Service Water - four Tan coolers
which must operate to provide cooling; service hater has no
active corponents inside containmant
-
Sump Recirculation - two lines from the sump to Emergency Core
Coo]1ng System (ECCS) pumps, no active components inside conta1nment

Residual Heat Renova] - one drop line, one return line, each with
two MOVs . k



. ChemlcaI and Volume Control (CVCS) Charging and Letdown - two
physically separated charging paths

g » Standby Auxiliary Feedwater System - ties into mé1ﬁ feedwater
o . lines, no active components inside containment;. aux111any feedwater
g - system is totally outside containment .

' « Essential Instrumentat1on - pressur1zer pressure, steam generator
level. -

VI. ~ EVALUATION

y A. Assumptions and Criteria

As discussed earlier, lines separated from an eneray reservoir by

a check valve were not assumed to have gufficient energy to whip

“or produce jets. For long runs of large piping, the’energy stored-.
within'the pipe volume from the break to the valve could be suffi-
cient to form a jet. -For Ginna, however, the only pipes for which
the check valve separation is utilized to limit interactions are 2"
pipes, so0 this effect’ is not expected to be significant.- :

valve closes sufficiently so that the dynam1c forces from the

4 However, assurance must be provided that ‘the normally open check
G ) ' reactor side are not significant,

The staff concurs that use'of the pipe section modulus is an
appropriate measure of relative strength of pipes. The licensee
has assumed that- & pipe of larger section modulus will break a pipe
of smzller section modulus, but a smaller section modulus was not
considered to &ffect a larcer section modulus. In accordance with staff
" positions transmitted on January 4, 1980 (Reference 4), the effects
of jet impingement loads should be considered and evaluated regardless
" of the magnitudes of the section modulus of impinged and postulated
broken pipes. Therefore, the licensee should perform additional
evaluations of the effects of jet 1np1ngem=nt on, equipment and-piping.

hn acceptable jet model is described in Standard Review Plan Section
3.6.2.

Single failures of active components inside containment, such as
the fan coolers or LPSI valves were considered by the licensee.
Loss of offsite power was not specifically addressed in this study,
but the staff has included consideration of the consequences in its .
review. In the safety injection and accumulator systems, & loss of
offsite power, a single failure and a broken injection line wolld

not prevent injection flow into the other loop. For the con- -

-
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tainment spray system, a loss of offsite power, single failure of .
a diesel and a rupture of one spray line could reduce containment
heat removal capability below the minimum assumed in the LOCA
analysis. Thus, a break that could affect a containment spray
Tine should be.further considered tossee if the rema1n1ng systems
are adequate. .

Interaction Studies

For each of the postulated break locat1ons, the lucensee evaluated
the effects on the essential equipment. In add1t1on, the effects
on other impacted equipment were considered to ensure that failure
of such equipment would not exacerbate the break effects.

Several of the breaks would be confined within one of the loop com-
partments, would not affect the other train of safety injection, or
the low pressure safety injection system, and therefore, would not

- .prevent safe shutdown. Most breaks in loop compartments do not

affect safety-related electrical equipment since this equipment
is not located inside the compartments.

A high energﬁ.iina is assumed to break an impacted 1ine;o¥ smaller .

section ‘modulus. If this impacted 1ine is also a high eneray line,
.the potential dynamic effects of that break must be concurrently

considered. The check and isolation valves located close to the
reactor connection on most of the high energy lines assure that.
even if a8 line is broken by the initiating pipe break, there is
insufficient eneroy to produce other effects from the second
break. Such a situation arises with the accumulator line (from
tank skirt to loop compartment wall). Breaks.in this line can
affect the Residual Heat Removal (RHR) outlet line. This line
is.itself a hich energy line within the loop compartment, but

is not a high energy line outside the compartnant due to the
two normal]y-cIosed isolation valves.-

_Within loop cormpartments or within the pressurizer compartment,

the potential exists for'high energy lines to impact other high

. eneray 11nes, such as the RHR in line impacting & charging line.

However, in generzl, the minimum engineered safety features (ESF)

- needed to mitigate thesé breaks are physically separated from the

break and are thus unaffected.

-
.
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Breaks in the primary loop of reactor coolant system (RCS) were
not addressed by the l1icensee in this study on the basis of the
work performed for USI A-2 (Asymmetric Blowdown Loads on Reactor
Primary-Coolant System). ! .

Based on the interaction studies under the effects-oriented
approach, .several locations were identified with potentially
unacceptable consequences for which further evaluation was
necessary. The staff issued a draft safety evaluation on this .
topic on June 30, 1981 (Reference 5). The potentially- unacceptable
break locations were identified for further review. -.

The Ticensee responded to our draft evaluation on October 1, 1981
(Reference 6). For some high energy linésthat could not be shown

" to be acceptable on an effects-oriented basis, a mechanistic

evaluation was -performed (see Reference 1). In this approach,
‘stress analyses were performed to locate the most highly stressed
points, which are the locations most 1ikely to fail. Breaks

must be postulated at all intermediate locations where the stress
for the 1imiting normal and upset conditions exceeds 0.8 (1.2 Sp+Sp)
and at terminal ends. If all stresses are below this criteria, at
least two intermediate points, the highest two stresses, must be
"postulated. ; .

Breaks at the highest stress locations did not result in unaccept-~
able consequences for the main steam 1ine and the pressurizer
spray line. The effect-on the containment wall of whip of the
feedwater line was determined to be acceptable based on a bounding
analysis of steam line impact. The results of this analysis showed
that the penetration of the concrete is less than 14 inches,

even neglecting the steel containment 1iner. Thus, a-feedwater
1ine break will not result in loss of structural integrity of

the containment, and break consequences are considered to be

.atceptable. . . .

For three lines, the licensee is continuing his review of jet
effects on instrumentation and cable trays: .

(a) letdown 1ine
(b) steam generator blowdown line
(c) accumulator level taps. °

-

Although no adverse pipe whip interactions can occur, safety-
related equipment must be adequately protected from jets resulting
from failures of the accumulator line and the pressurizer surge line.



Pipe ruptures in the primary coolant loop were not postulated’
N because 'of the A-2 "leak-before-break" technique, however, the
R staff will assess the effects of jets 4rom crack sizes determined.
by that work.

VII. CONCLUSIONS

The staff has rev1ewed the’ layout' drawings, analyses and other informa-
tion provided by the licensee. In add1t1on, the staff toured repre-
sentative locations on June 1-2, 1981 in the Ginna containment to

- observe the pipe conf1gurat1ons and proximity to safety related
equipment. Based on these reviews, we conclude that.the licensee
has satisfactorily addressed the pipe whip and jet effects of high
energy line breaks inside containment and has demonstrated an adequate
1eve1 of protection-subject to resolution of the following:

o ' ' 1. A basis must be provided for assuming that the normally open
) check valves re11ed upon for prevention of reactor blowdown will

close.

-
-

) 2. The evaluation of effects on instrumentation circuits from breaks
( in letdown piping, steam generator blowdown piping and the accumu-
m \ " lator level taps is still ongoing. An adequate level of protection
for the instrumentation must be demonstrated.

3. For the accumulator line ‘and the pressurizer surge line, adequate -
protection of safety-related targets must be provided. If remedial
"modifications are shown to be impractical, fracture mechanics
evaluations may be performed. Guidelines for this -analysis are
provided, in the attachment.

" 4, As discussed above, the staff will eva]uate jets from cracks in
- the primary coo]ant loop.
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Attachment “to
Enclosure 3

GUIDANCE FOR RESOLUTION OF HIGH

WHERE REMEDIAL  RODIF ICATIONS
ARE IMPRACTICAL

4

From the results of reviews conducted to date, the staff has concluded that-the
relocation of equipment or other modifications to mitigate the consequences of

-some postulated pipe breaks may be impractical due to physical plant configura-

tions, or other consideratjons. Therefore, the staff has determined that for
specific locations where relocation of equipment or other modifications to
mitigate consequences of pipe breaks are shown to be impractical, fracture
mechanics evaluation of the piping should be performed to determine if unstable
ruptures could occur in piping that contained service induced large undetected
flaws. .- . )

The-intent of the guidance provided by the staff is to provide reasonable
assurance that the mitigation of pipe breaks are addressed. -*The approach

taken is to provide assessment- that condition which could 1ead to a double-
ended pipe rupture do not exist thereby making it unecessary for high eneray
pipe break considerations to mitigate effects of a guillotine rupture. This.
would be accomplished using a defense in depth .approach that is a combination

of augmented inservice inspection (ISI), local leak detection and fracture mech-

"anics evaluations. Augmented inservice inspections would be performed with”the

goal of detecting and limiting any service induced flaws to limits prescribed

by the ASME B&PY-Code, Section XI, approximately 10% thru wall. Should-the flaws
go undetected, a local leak detection system would be provided with the requisite
sensitivity "to identify leakage from a through crack, either longitudinal or
circumferential, of a length of twice the wall thickness for minimum flow rates
associated with normal (Level A)-operating conditions. -Fracture mechanics

- evaluations would be performed to determine that for a circumferential or

longitudipal through crack of four wall thickness subjected to maximum ASME -
design code loads (Level D) that:

(1) substantial crack growth does not occur.

] (é) Jocal or general plastic collapse {instability) doés .not occur.
.-(3) “flow thréugh the crack or the effects of a jet from the crack
does not impair safe system shutdown.

To provide assurance that a double ended rupture could not occur by unantici-,
pated loads being applied to a large undetected crack, a fracture mechanics
evaluation would be performed to demgnstrate that a through crack of a length
of four times the wall thickness, 90  total circumferential length, or.a larger
crack if justified for system service experience would remain stable for local

.
3
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" fully plastic large deformation bending cond1t1ons. The basis for performance -
of this more conservative fracture mechanics evailuation to assure a double
ended pipe rupture would not occur is as follows:,

L ' (1) operating experience has shown that unanticipated and undefined
o loads in access of design can and do occur in piping systems,
) i.e., water hammer events.have failed piping system supports.
(2). uncertainty in:* (a) current ana]ys1s methods to accurate]y predict
piping loads ana]ys1s and (b) prediction of the energy dnd frequency
content of earthquakes and their effect on piping loads.

(3) SEP criteria for evaluation of structures and system resistance to
postulated earthquake loads depend on global structural ductility.
This. assumption is based on the ability to have load redistributions
occur. For unflawed.piping, the necessary local ducti1ity is cer-
o . . tdinly provided. However, for flawed sections of piping the ability
o, to sustain fully plastic behavior without crack 1nstab111ty is
‘ ' required to assure prudently that local duct111ty is preserved.

-

The details of the guidance for the combined augmented ISI, leak detection.and
*fracture mechanics evaluations are attached as Enclosure 1. .




v i ‘Attacbment 1

ALTERNATIVE SAFETY ASSESSMENT FOR SELECTED
: 'HIGH ENERGY PIPE BREAK LOCATIONS —
AT-SEP FACILITIES

P

This assessment is required only if a LWR h1gh energy piping system (i. e.,
275 psi, or higher; or 200 F or higher, etc.) is being considered. It is only
required, if a postulated double ended pipe break would impair safe system
shutdown by pipe whip (lacking pipe whip constraints) consequences, or by
the consequences of the implied leakage or its jet action. The following -

- "qujdance is for a safety assessment that may be permitted as an alternative
to other system modifications or alterations for locations where the mitiga-

tion of the consequences of high energy pipe break (or leakage) have been shown
to be impractical. .

Guidance for' Alternate Safeiy Assessment

The suggested guidance. are as follows:

A. Detectability Requirements

Provide 'a leak detection system to detect through-cracks of a_length of .
twice the wall thickness for minimum flow rates associated with normal
(Level A) ASME B&PV Code operating conditions. Both circumferential and
longitudinal cracks must be considered for all critical break or leak
locations. lMethods for estimatien of crack opening areas are attached.
Surface roughness of the crack should be considered.

B: Integrity Requirements

(1) ‘Loads for Which Level D s Specified

_{a) Show that circumferential or longitudinal through-cracks of
" four wall thicknesses in length subjected to maximum Level
D loading cond1t1ons do not exhibit substantial-monotonic load- .-
ing crack growth (e.g., staying below J or K:~ by plastic
. zone corrected 11neaf7e1ast1c fracture mgchan1£§ methods or a

su1tab1e alternative . Also assure that local or general
plastic 1nstab111~y does not occur for these loading conditions
and crack sizes. . REEE

Y7 ™. : _
/ 'For 4t flaws that are calculated to be greater than K cor JI s con-
AL sideration will be given to; (1) flaw growth argumen» . (2) gostulat1on
- * .of small flaws s1zes than 4t if justified by leak detection sens1t1v1ty



(2)-

{3)

(b))’ Under conditions in "B.(1)" show that the flow through the crack

and the action of the jet -through the crack will not impair safe
shutdown of the system.
. - ) N
Acceptable methodology for the estimation of crack opening area
. for a circumferential through’'crack in a pipe in tension and
bending and for longitudinal cracks subject to internal pressure
are attached. . "

Extreme Conditions to Preclude a Double-Ended Pipe Break

Using elastic-plastic fracture-mechanics or suitable aiternative show:
that circumferential through-cracks will remain stable for local fully
plastic large-deformation bending conditions under the followirg addi-
tional conditions:

(a) Fully plastic bénding of the cracked section is to be assumed,
- unless' other Toad 1imiting local conditions (such as ‘elbow *
collapse) dictate maximum bending loads, for all critical

locations. . :

(b) Assume that all system anchors are effective, but that other
supports (such as hangers and snubbers) are inoperative unless
especially justified. .

(c) "Other as built displacement limits or constraints may be assumed
*  as especially justified (such as displacement limits of a pipe
running through a hole in a sufficiently strong concrete wall or
floor, etc.). .
0

~ (d) Assume a through-crack size of 4t or 90 total circumferential

length whichever is greater; or a larger crack only if especially
justified._ )

(e) Assume large deformations means deformations proceeding to as built
displacement limits or other especially justified limits.

Material Properties

Conservative material pfoperties should be used in the analyses.
Sufficient justification must be provided for the properties, both.  _
weldment and base metal, used in the analyses.







o

Subcritica1 CFack Development

Consideration should be given to the types of subcritical cracks wh1ch
may be deve]oped at all locations associated mith this type ‘of analysis.
From prior experience and/or direct analysis it should be .shown that:

(1) there is a positive teﬁdenqy to deve1op through-wall cracks.
" (2) if there is a tendency to develop tong surface cracks:in addition
- to through-wall cracks, then it should be further demonstrated
that the long surface crack will remain sufficiently shallow.

D. Augmeﬁted Inservice Inspection

Piping system locations for thEh corrective measures are not practicable
should be inspected volumetrically "in accordance with ASME Code, Section
X1 for.a Class 1 system regardless of actual system classification.
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ESTIMATION OF STRESS INTENSITY FACTORS AND THE CRACK OPENING
AREA OF A CIRCUMFERENTIAL AND A LONGITUDINAL
THROUGH-CRACK IN A PIPE

[} oo )

by

H. Tada and P. Paris
Del Research Corporation
St. Louis, ‘Missouri

Introduction

_Formu]hs for est%mating-the crack opening area are developed for a
circumférentiaﬂ and a longitudinal through-crack %n a pipe subjected to
éevgra] types of loading. "For the circumferential crack, estimation for-
mulas are presented fér ax%a]iforce and ‘banding moment épp]ied té the p%pe
far froﬁ the cracked section and for inte;na1 pressure 10ading: For ;be
longitudinal crack, an estimation formula for the case of internal p}es:
sure is presented. .

Estimation is based -on the method of 1inear e]ast%k fracture mechanics,
whicﬁzrequirés the knowledge 6f the solution of stress intensiiy factor,
K,'fgr each problem. For the internal pressure loading, K-solutions éfe
‘reaaily available for both circumferential-and longitudina} gracks as funci
tions of a sing{e"geometric paréméter, »(= a/¥RT), relating crack size
and pipe éeometry. _Consequently, the crack opening area fonhu]as are also
formulated ag functions of this sing]é parameter. For the case of tension
and bending of circumferential crack, however, the stress intensity factors
" are not formulated as functions of a single parameter and no simple formula

is readily available. Therefore, in this discussion, a typical'vaIUe of
: : PO ..

e
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mean radius to thickness ratio, R/t = 10, is specifically selected and for-

mulation is made for this value.. Estimation formulas are expected to yield

a slight overestimate.for R/t = 10. For smaller R/t ratios, éegree of

overestimate would increase., The. formulas presented here may be used with
a reasonable accuracy when R/t ratio js about 10. Formulas for the crack

opening for these cases are not available in simple closed forms, but here

moderately long power series approximations based directly:on the estimating

.Tormulas for K are given. -

A Circumferentia] Through-Crack in Tension and Bending

.

The K formulas are first developed here based on'the results recently’

obtainéd by Sanders-[1, 2]. As stated above, the‘ K solutions for these :

Toadings are not expressed as functions of a single geometric. parameter.

Sanders presented approximate formulas for the energy release rate for these

loadings, which are readily converted into K formulas. The formulas

are,in essence, functions of two geometric parameters for given elastic

constants, which may be written in either of the following forms.

‘where o 1i$ an applied stress, 2R8 1is the total circumferential length of

through-é§ack.

or

*

»

a/z(Re) F(x,3)

O»‘ﬂ(RS; F(é,% ‘

b
>
)

(1)
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In this diicussi;n, 6 and R/t are.choéen as geometric paraheters and
the éecond form of Eq.(1) iskemp1oyed for the stress intensity expression.
Approximate K formulas and the subsequent éstimation forpu\aé for the.
créck opening areas are deve1oped-spécifica1]y for R/t = 10, which is con-
sidered to be a typical value .of interest in the present study. That is,
the.function F(8) in the subsequent diséussion represents é(é;lo).

“Let ‘P ahd M be the axial ténsile force énd bending moment, respec-

tively, applied to the pipe far from the crack location and let subécripts'

t and b represent respectively ;ension and bending. The nominal stresses

_due to tensién and bending are defined by

p_ ' T
Ot ~ Z#Rt )

(2)
. M
b iRt

The stress intensity factoﬁ; are expressed in the following. forms.

K, = o /7(REY Fy(0)
“ - (3)

b= cb\/.-.fst Fb(e)

ok
1

-\

where Ft(e) and Fb(e) are non-dimensional functions. The numerical values

of the functions Ft(e) and Fb(e) are calculated from Sanders' approximate |

-~

formulas for R/t = 10, which are tabulated as follows. ) |

- oo . (
b .

)



_ j | ' . (F.(e) and Fb(ei for R}t = 10)

8 Fe (o) Fy(e)
0° 1.000 1.000
.9 1.039 . 1.037
18 1.151 1.140
27 1.314 1.278
36 1.505 1.425
45 1.725 1.580
54 .1.987 1.747 -
¢ 63 _2.305 "1.934
.72 '2.702 | 2.154
81. 3.209 2.406
90 3.872 2.760
99 4.764 3.209
108 6.003 3.827.

I B

These values represent slight overestimates of Ft(e) and Fb(e)'[l,z].

The following approximate ekpressions of the functions Ft(e) and Fb(e) _

représent the values of the table withareasonable accuracy (within a few

pércen;),

.. ; o )
Ft(c) =1+ 75(;‘)

8 3
Fb(e) =1+ 6.8(;)

(0< 8< 100°)

-
.
*>

3/2

/2

. 5/
- 15(3) + 33(d)

-'13.6(%0

2 772 °

5/2 /2 .
+ 20(2)
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When the pipe is subjected to axial force and bendihg moment-at the
same.time, the total stress intensity factor is obtained simply by super-

position of these separate factors. ‘

toéal'

[ ' K =.Kt + Kb : '. N ) ) (5)
. The crack opening areas due to.tension and bending, At “and Ab » may

be conveniently expressed in the following form.,-

>.
n

c 2 .
£ = (R ) 14(0)
(6)
. Ub 2 i . ; ’
b= (1) I(e) o

r
1]

where E is the Young's modulus, and It(e) and Ib(e) are non-dimens{onai
functions. '
The crack opening area for the tensile loading, A%, is obtianed by

enerqy methéd (Castigliano's theorem) as follows:

2
U, 8 K
—!‘-—E=' __a—'—t- ..
A, =% o " 2S°aot (7= )Rde _ (7)
since 2 .
I . (8)
Rt 36 E . ’ ’

where Ut is the total strain eneréy in the cracked pipe. Combining~

Egs. (3), (6) and (7), the functions It(e):is‘obfained as follows:-

e
o




o _ ] _ -
It(e) = 450 -e{.Ft(-e)}z-de C - (9)

Substituting Ft(e) given by Eq. (4), It(e),is written as ’

I.(e) = [1 + (—) {8.6 - 13.;(%) + 24(%)2}
+ (%)3{22.5 - 75(3) + 205.7(%)2 o (10)
- _247.5(%)'3 + g42(§-)"}]'

(0 < 8 < 100°)

The crack opening area for bending load, Ab’ ho@ever, can not be o§tained
as readily because the "crack absent stress distribution" is not uni}orm'
along the. crack (direct app]iéaiion of the energ; method 1is difficu]ff.'
Therefore, Ay or 1,(8) will be gstimated in the following way.

" First, comparison of the crack absent stress distributions for ‘tensile

and bending loads, the following bounds are imposed on Ab:

| At(°t =“;bcoFe) < Ab(cb5< At(°t = &§): .
or : : . (11)
(cose)I.(e) < I (8)< I.(e)

Lo

Where Ab(ob) is the crack open1ng area by bending, and A (ot bcose) and

A (ob = cb) are the crack opening area due to ax1a1 force with tension stress

o,C0s8 and Ohs respectively. The first approx1mat1on would be to take the

-

e
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average uniform stress between these extremes and

. v 1+ cosBy _,f 8,2 -
Ap(op) '~ Ayl S . )_ = A, (op(cos 5) ).
or . ' (12)
) - 8,2 ) *. .
Ib(e) = (cos:i) It(e)
Since thé function Ib(e) given by Eq. (12) may yield underestimated values
of the crack opening by bending, the stress intehsity factors Kt and Kb
are compared in a similar manner. Gorresponding'to Eq. (11), it is obvious-

!

that

Kt(ot = obcose) < Kb(;:b) < Kb(ot = ob) .
or - . 1{3)
(cose)Ftﬁg) < Fb(e)< -Ft(@)

Averaging the extremes

Fo(6) = (cos D)°Fyle) (14)

fConparmson of . the ‘numerical va]ues of Ft(e) and Fb(e) however, shows that

£q. (14) a]ways underes»unaues (e) and that the va]uns of Fb(e) 1ie be-

tween the following two bounds

. : 1+ (cos 9 .
(cos D°F,(0) < Fy(8) « ——5——Fy(e) . (15)

Therefore, taking the fo]1owing“expression for. Ib(e).ins;ead of Eq. (14},

,»’)
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the risk of excessive underestimation of. the crack opening area caused by

bending load may be avoided

i

I(s) = 5 I.(e) = 3_%@15_9. It(e.) ' " (16)

. where It(e) is given bf Eq. (10).

The fota] crack opening area caused by axial tension and bending can be

written as

~ Lo x r g
- 2 +
v g5 (aR%)1,(6)] 2 +z.—:('3"‘3'@§'9)]

or . - TP €

The effect of "the yielding near the crack tip may be incorpora%ed by the .

customary method of plastic zone corrections in which 6 in these ..formulas

is'rep1aced by Borfe Boff i§ obtained by using
Y

K o o :
. + tota] - (18)

Oorf T O .
eff - ° ZstYa e

for plane stress (maximum) plastic corrections, Repeated iterative proce-

dures may be necessary for obtaining. 8arse

.,
(-4



Circumferential.Through-Crack Subjected'to Internal Pressure

For a pipe subjected to internal pressure, p » the membrane stress,

o , in the axial direction is estimated by

_1pR ' .
0—2 t .o (19)

Al

*

_ The stress intensity factor for a.circumferential through-crack is normally

expressed in the following ‘form.

?
L]

...Kp-= o/na Fp'(x) | - (20)

where 2a = 2Re is the total circymferentié] length of the crack, Fp(x)_is
nond%mensiona1.function of A = a//Rt and the subscript 'p represenfé pres-

sure loading. Contrary to the cases of axial force and bendiné 1oaq, the geo-
metric ‘factor F#(x) for this case is a function of a-single gedmetric para-"

meter as meritioned earlier.

The following formula empirically represen%s the curve of Fp(x) presented

_in-Rooke—Cartwrigh;'s work [(3]-. .The approximate formula is, for convenience,

expressed in a form-consistent with the formula for longitudinal crack which

will be’shbsequent]y discussed. Accuracy of the formula is within a few per-

éent over the range specified. : . e s
“2.1/2 - .
Fp(A) = (1 + 0.3225) ) (0<2<1) .
: L . (21)
= 0.9 + 0.25) . (1 <2< 5).
where A = a//Rt, S '
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p * is

Applying the energy method again; the crack opening area, A

readily obtained as follows
. .

Ay = & (21Rt) - G () : . (22)

_ where Gp(l) is given by an integral

85(1) = zgz A{Fp(z)}z_éx

Corresponding to 'Eg. (21),~‘Gp(1) is evaluated as
N y d -
Gp(x) A+ 0.16) ) (;0 <A< 1)
0.02 +0.81% + 0.302° ¥ 0.0B* (L a¢.5).

The effect of yielding near the crack tip may be simi}_ar]y incorpor_a'ted
using the effective (p'la'stic zone correctsed) crack si-ze which is calculated
fromﬂthe iterative relation

2

. K.
2egf =2t —%
. ZﬂGY

(24)

Longitudinal Throuah-Crack Subjected to Internal Pressure

For a pipe subjected to internal p'ressure, p , the hoop stress, d, is

—~—

estimated by . )
o= . - (25)
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The stress intensity factor for a longitudinal through-crack of length 2a

is given by ] ) ‘
K=o/ma-F(a) - (26)

where again A = a//Rt .

The geometric factor F(A) can be empirically expressed over the range of

interest by

CF) = (14 :l.zsxz)ll2 (0< A1)’

i27) '

0.6 + 0,9 (1< 2<5)

-Eq. (27) proviaes a good approximation for the shell factor F{1) with

accuracy of the order of one percent 3, 4, 5, 6].
The créqk opening area; A , can be obtained by the method in the-previous

discussion.
A= % (2zRt)+G(r) .. (28)

where G()) corresponding to Eq. (27) is given by

22 + 0.6251" (0< rel) v
(29)

014+0361 +0721 +04osx (1< A2<5)

~—

Iteratuon mth a plastic zone correction s1mﬂar to Eq.(24) can be applied

G(x)

n

to account for the yielding effmt near the crack tip.
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NUCLEAR REGULATORY COMMISSION

WASHINGTON, O. C. 20555
September 4, 1981

) * ok % ¥
" Docket No. 50-244 N
( . LS05-81-09-018 : .

John E. Maier

Vice President

Electric and Steam Production
Rochester Gas & Electric Corporation
89 East Avenue

Rochester, New York 14649

Dear Mr. Maier:

SUBJECT: SEP TOPIC III-5.B, PIPE BREAK OUTSIDE CONTAINMENT

R. E. GINNA
-The staff eva]yat1on of SEP Topic I1I-5.B was transmitted to you on June
2%, 1333, Thts evaluztion idantified five staff positions for which an
impiemantation scnedui2 was —agJsssted.  Your rasponse was proviasd in a
tetter dated August 7, 1980.
Each of the five positions, your responses and staff resolutions are
discussed below.

/
W Staff Position 1

Because high and moderate energy line breaks in the Screen House could
damage the power supplies to all service water pumps, the licensee must
provide protection for these power supplies in accordance with. Standard
Review Plan 3.6.1 consistent with the service water system modifications
which must be performed in connection with other ongoing SEP reviews' and

.

the fire protection review. Modifications to provide this protection- can

be acceptably delayed until the SEP integrated assessment of the plant
provided that the diesel generator cooling methcd described, in the
licensee's December 28, 1979 fire protection safe shutdown analysis, is
tested to assure its t1we]J availability and its capability to provide
adequate cooling. The results of this testing should be submitted for
NRC staff review.

* Response to Staff Position 1

&

It is planned to conduct the alternative diesel generatéé cooling method
test by June 1981.

avr e

;

is ' . ) C/ / )
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Resolution ' ) :

The alternate diesel generator cooling method depeﬁds on installation of
hose connections to each diesel generator. These connections have not yet
been installed. As discussed in the June 1980 SER, protection should be
provided for-Buses 17 and 18 and associated cables. Such modifications
should be coordinated in the integrated assessiment with Fire protection
and other SEP topic concerns. ) :

Staff Position 2

The licensee must provide the means to warn the control room operator
that flooding conditions exist in the Intermediate Building sub-basemant.
The licensee should provide the implementation schedule for this capa-
bility.

Response to Staff Position 2

»

Based on RG&E's review of this scenario, we find the proposed solution

to be unnecassary. Present routine walk-through inspections of the
Tpvercadizte Suiiding v .14 detact 2 pipz i2ad long caicrs thare visrs

any danger of flooding safety-related equipment. If the postulated leak
occurred at a level above the sub-basement, leakage into the sub-basement
via the floor drains wquld be obvious during the routine once-per-shift
walk-throughs. And even 3 large secondary side break would result in only
a 2-foot depth in the sub-basement. If the leak were in the Service Water
piping located in the sub-basement of the Intermediate Building, there
would be a significant time interval between the initiation of the crack.
and the flooding of safety-related equipment. The Igtermediate Building
sub-basement has a volume of approximately 50,000 ft3 With a service
water leak rate of about 585 gpm (as calculated on p. 13 of the NRC
assessment), it would take over 10 1/2 hours to begin flooding the

basement level. It does not seem conceivable that a sizeable leak rate

" such as this would not be detected, visibly or audibly by personnel

during the walk-throughs, or by personnel monitoring the control board .
(the 585 gpm leak would be a significant fraction - 10% - of the Service
Water pump flow). ' .

o =

/
-

Resolution

The staff has determined from discussions with the licensee during a

site visit on June 2, 1981, that there are two sump pumps in the sub- |
basement. Operation of the pumps is alarmed at the water treatment station.
A control room alarm is provided indicating that an alarm condition exists
at the water treatment station. As stated in the topic evaluation, even







PaiN

if the basement elevation was flooded.safe shutdown would not be prevented.
Based on this, and the other information provided above, the staff con-
cludes that there are adequate means to warn of flooding conditions in the
sub-basement and therefore, that no modifications are required. :

-+

Staff Position 3

Based on our evaluation of Main Steam (MS) and Main Feed (MF) 1line breaks
in the Turbine Building and Intermediate Building, the licensee should
(1) proceed with the design and installation of jet impingement shielding
in the Intermediate Building (as previously committed to by the licensee),
(2) provide protection from the effects of the failure of the Turbine -
3uilding/Intermediate Building cinder block wall for the S atmospharic
dump valves and assess the need for and provide protection as necessary
for the MS safety valves. The installation of additional jet impingement
shielding for the MS bypass valves and associated piping is not necessary
since the bypass valves are not required for safe shutdown or pipe break
mitigation. A proposal to accommodate item (2) aboVve should be submitted

for staff review.

Rasponse to $%3177 Posi<ion 3

Protection from the effects of the Turbine Building/Intermediate Building
cinder block wall failure on the atmospheric dump valves and main steam
safety valves will be integrated into the modification program resulting
from RGEE's review of IZE Bulletin 80-11, "Masonry Wall Design." Our
initial response to this bulletin is contained in a July 7, 1980 letter
from L. D. White, Jr. (RG&E) to Mr. Boyce H. Grier (NRC Region I Director).

Resolution

Additional information in response to I&E Bulletin 80-11 was submitted by the
licensee on November 4, 1980 and January 30, 1981. The SEP review of these
letters has revealed that pipe break loads were not included in this evaluation
of masonry wall design. Furthermore, since the evaluation against original
design criteria showed that the walls would satisfy their intended function, no
assessment of effects of cinder block wall failure has been provided. Therefore,
the Ticensee should comply with item 2 above. Z . '

-

taff Position 4

Since certain moderate energy line breaks (MELB) in the mechanical equipment
room could result in flooding both battery rooms, the licensee must provide
protection from the effects of these postulated MELB's in accordance with
the acceptance criteria of Standard Review Plan 3.6.1. The licensee should -
provide a schedule for the implementation of this position.




Response to Staff Position 4

It is presently planned to separate the battery rooms from the mechanical
equipment room, where the source of a Service Water leakage exists, by
replacing the doorway with a watertight wall., This.modification should be
cormleted by June 1981. ’

Resolution

The modification will be completed shortly. The licensee also plans to
install at the same time a means of removing water from the mechanical
equipment room into the turbine building. The staff concludes that these
modifications will adequately mitigate the effects of these postulated MELB's.

Staff Position 5

. To preclude adverse environmental conditions resulting from a heating steam

or CVCS Tetdown break in the Auxiliary Building, the licensee must analyze
the adequacy of once-per-shift inspections to prevent the formation of the
adverse environment or to provide some other acceptable means of preventing
the exisiznce of the adverse environmant. The results of :his analysis
(with a coinitment to provide the required protection, i necessary) should
be submitted for NRC staff review. :

Response to Staff Position 5

RGLE is performing an evaluation to determine the effects of a CVCS letdown
or steam heating line break.in the Auxiliary Building in the vicinity of
safety-related equipment. The results of this study and proposed modifica-
tions, will be submitted to the NRC for review in January 1981. Pending
the resolution of any noted concerns, present once-per-shift inspections,
together with the procedures available for isolation of the steam heating
line, should provide adequate protection against the effects of significant
adverse environment damaging safety-related equipment.

Resolution

The environmental effects of these breaks on safety-related equipment are
being addressed as part of Unresolved Safety Issues (USI) "Qualification of
Class 1E Equipment”. Per the Commission's Memorandum and Order of May 23,
1980, all safety-related electrical equipment must be qualified for the ad-
verse environments they would experience by June 30,1982. Therefore, this
item will not be further addressed under Topic I11I-5.B. .




0

The staff now considers this SEP topic to be completed except for comple-
tion of the commitments discussed above.and of modifications necessary to
protect equipment in the screen house and Turbine Building/Intermediate

Building. ' y

Enclosed is the revised evaluation which will be a basic input to the

integrated safety assessment for your facility unless you ide

needed to reflect the as-built conditions at your facility. This topic

assessment may be revised in the future if your facility design
or if NRC criteria relating to this topic are modified before th

assessment is completed.

tnclosure:
As stated

cc W/enclosure:

. See next page
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Dennis M. Crytcnfield, Chief
Operating Reactors Branch No. 5
Division of Licensing
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Mr. John E. Maier
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cc
Harry H. Vo1gt Esquire

LeBoeuf, Lamb, Leiby and MacRae
1333 New Hampshire Avenue, N. W.
Suite 1100

Washington, D. C. 20036

iir. Hlichael Slade
12 Trailwood Circle
Rocnester, Ney York 14618 .

Ezra Bialik

Assistant Attorney General
Environmental Protection Bureau
ilaw 'York State Department of Law

"2 World Trade Center

New York, New York 10047

Jeffrey Cohen

New York State Epargy Office
Swan Street Building

Core 1, Second Floor

Empire State Plaza .
Albany, New York 12223 c o=

Director, Techn1ca1 Development
Programs

- State of New York Energy Office

Agency Building 2
Empire State Plaza
Albany, New York 12223

Rochester Public Library
115 South Avenue
Rochester, New York. 14604

Supervisor of the Town
of Ontario

107 Ridge Road West

Ontario, New York 14519

Resident Inspector
R. E. Ginna Plant
c¢/o U. S. NRC .
1503 Lake Road

“Ontario, New York 14519

Mr. Thomas 8. Cochran

Natural Resources Defense Council, Inc.
1725 1 Street, N. W.

Suite 600

. Washington, D. C. 20006

*U. S. Environmental Protection Agency,

Region II Office .

ATTN: EIS COORDINATOR

26 Federal Plaza

New York, New York 10007

Herbert Grossman, Esq., Chairman
Atomic Safety and Licensing Board
U. S. Nuclear Régulatory Commission
Washington, D. C. 20555

Dr. Richard F. Cole

Atomic Safety and Licensing Bcard .
U. S. Nuclear Regulatory Commission
Washington, D. C. 20535

Dr. Emmeth A. Luebke .

Atomic Safety. and Licensing Board-
U. S. Nuclear Regulatory Commission
HWashington, D. C. 20555
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INTRODUCTION

The safety objective of Systematic Evaluation Program (SEP) Topic III-5.8B,

"Pipe Break Outside Containment" is to ‘assure that pipe breaks would not cause
the loss of needed functions of safety-related systams, structures and comp-
onents and to assure that the plant can be safely shut down in the event of

such breaks. The needed functions of safety-related systems are those functions
required to mitigate the effects of the pipe break and safely shutdown the ‘
reactor plant. The current criteria for review of pipe breaks outside contain-
ment are contained in Standard Review Plan 3.6.1 and 3.6.2 including their
attached Branch Technical Positions. )

BACKGROUND

In December 1972, the staff sent letters (Reference 1) to all power reactor
Ticensees vequesting an analysis of the effects of postulated failures of high
energy lines outside of containment. A summary of the criteria and requirements

_in this letter is set forth below:

a. ., Protection of equipment and structures necessary to shut down the
reactor and maintaih it in a safe shutdown condition, assuming a
concurrent and unrelated single active failure of protected egquip-
mant, sheuld be provided from ail effects rasulting from ripiures in
pipes carrying high enargy fluid, where the temperature and pressure
conditions of the fluid exceed 200°F and 275 psig, respectively, up
to and including a double-ended rupture of such pipes. Breaks should
be assumed to occur in those locations specified in the "pipe whip

‘criteria." The rupture effects to be considered include pipe whip,
structural (including the effects of jet impingement), and
environmental. ”

b. In addition, protection of equipment and structures necessary to
shut down the reactor and maintain it in a safe shutdown condition,
assuming a concurrent and unrelated single active failure of pro-
tected equipment, should be provided from the environmental and
structural effects (including the effects of jet impingement) result-
ing from a single open crack at the most adverse location in pipes
carrying. fluid routed in the vicinity of this equipment. The size of
the cracks should be assumed to be 1/2.the pipe diameter in length
and 1/2 the wall thickness in width. :

In response to our letter and subsequent requests for additional information,
Rochester Gas and Electric (RGAE, the licensee) submitted a report, "Effects

oT Postulated Pipe Breaks Outside the Containment Building," and several addi-
tional letters providing information and schedules for plant modifications. A
complete bibliography of these letters is contained in the NRC Safety Evaluation
Report (SER) for Amendment No. 29 for the Ginna plant (Ref. 2). The SER for
Amendment No. 29 also provides the NRC staff evaluation of certain facility
modifications proposed by the licensee to provide protection from the effects

of a postulated pipe break outside containment. Reference 3 approved the
licensee's augmented Inservice Inspection (ISI) Program which is intended to

" ensure a very low probability of pipe breaks at locations in the main steam

and main feed systems where modifications to mitigate the effects of the

.-




breaks.could not be instaliled. In addition, the 1icensee committed to make
certain modifications in conjunction with the Systematic Evaluation Program
(SEP) reevaluation of the effects of pipe breaks outside containment.

The NRC staff reevaluation of the effects of pipe brtaks outside containment
under SEP Topic III-5.B involves the comparison of the Ginna plant with current
criteria for pipe breaks outside containment: The-staff used an "effects ori-
ented" approach to determine the acceptability of plant response to pipe breaks,
i.e., each structure, system, component, and power supply which must function
to mitigate the effects of the pipe break and to safely shutdown the plant was
examined to determine its susceptibility to the effects of the postulated
break. Break effects considered were compartment pressurization, pipe whip,
jet impingement, spray, flooding, and environmental conditions of temperature,
pressure, and humidity. This review complements that of SEP Topic LII- 12
"Environmental Qualification of Safety-Related Equipment.”

(The effects of potential missiles generated by fluid system ruptures and
rotating machinery will be evaluated under SEP Topic III-4C, “"Internally
Generated Missiles.")

The previous evaluation of pipe breaks outside containment for the Ginna Plant * .
was performed using some methods and criteria which are no longer used by the

stat? in the reviaw cf currant plants. For example, tha current definition of

a high energy Viuid systam as on2 that 1s maintained uncar conditions whare

either or beoth the maximum operating temperature and pressure exceeds 200°F

and 275 psig is different from the definition applied in the previous review - .
where a high energy fluid system was one in which both temperature and pressure

exceed 200°F and 275 psig. The SEP reevaluation of this topic was performed

using the criteria extracted from Standard Review Plan 3.6.1 and 3.6.2 and their
attached Branch Technical Positions.

Data for this assessment was gathered dur1ng a visit to the Ginna plant on
September 25-27, 1979. "

. The staff issued its draft evaluation of this topic on June 24, 1980

(Reference 14). The licensee was requested to provide a schedule for
resolution of the open items. The licensee response was transmitted by
letter dated August 7, 1980 (Reference 15). This information has been
incorporated into this evaluation. .

»

-~

EVALUATION

The results of the SEP reevaluation of pipe breaks outside containment for the
Ginna plant are provided in Table 1. The table lists the zones within the

plant which contain systems required for safe shutdown and/or systems required
to mitigate the effects of postulated pipe breaks. These zones are the screen
house, diesel generator rooms, intermediate building (elev. 293', 278' and .
253'), turbine building (elev. 289', 271', and 253'), control room, relay

room, battery rooms, mechanical equipment room, and aux111ary building (elev.
271!, 253', and 235').

The safe shutdown systems which were examined from the standpoint of protection
'from pipe. break effects are 1dent1fied 1n the SEP Safe Shutdown Rev1ew for .




(a) Reactor. Protection System
Sb) Auxiliary Feed System ‘ .

(c) Main steam safety, isolation, and atmospheric dump va]v;s
(d) Service Water System “« —

(e) Chemical and Volume Control System

(f) Component Cooling Water System ,

(g) Residual Heat Removal System

(h) Instrumentation for Shutdewn and Cooldown

(i) Emergency Power (AC and DC) and control power for the above systems
and components.
This séction provides additional information used to evaluate certain pipe
breaks 1isted in Table 1. .

Screan House :

Service Water System (SWS) or fire system Moderate Energy Line Breaks (MELB's)
and heating steam line breaks could résult in the loss of the SWS by damaging
480V electrical buses 17cand 18 or their associated electrical cabling. Loss

of the SWS would result in a plant trip because of the loss of several components
cooled by the SWS such as the reactor feed pump lube 0il systems, circulating
water pumps, and the CCW system. In accordance with current criteria, a pipe
break which results in a reactor or turbine trip results, in turn, in a loss
of offsite power. To supply AC power following a loss of offsite power,
redundant emergency diesel generators are available; however, the diesel
generators are supplied cooling water by the SWS. Therefore, the postulated
pipe break could cause the total loss of AC power at the plant, and reactor
core "decay heat removal would be dependent on the turbine driven auxiliary
feed pump which is susceptible to a postulated single active failure.

The Ticensee has been evaluating the SWS in connection with the ongoing NRC
fire protection review and the SEP reviews of flooding and tornado missiles.
To conduct a plant cooldown following a fire which calses a loss of all SWS
with no offsite power available, the licensee has developed a procedure which
is described in Ref. 4. The procedure requires the installation of fire hoses
from the city hydrant system to provide the diesel generators cooling water
and to provide additional water to the auxiliary feed pumps for steam generator
makeup water. While the fire hoses are being installed, the turbine driven
auxiliary feed pump is used to add water from the Condensate Storage Tank to
the steam generators for decay heat removal. After a diesel generator is
operable, additional auxiliary feed pumps and the reactor coolant system
charging pumps can be operated as required. According to the procedure, fire
hoses and portable pumps would have to be connected to one CCW heat exchanger
.if a plant cooldown to cold shutdown conditions were required with no SWS flow

available.
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The proposed procedure could be used for the pipe break case even if the
turbine driven auxiliary feed pump is assumed to fail. Without feedwater
addition, the steam generators can remoye decay heat for approximately

50 minutes before they are boiled dry. - This time could be used to makeup the
temporary diesel generator cooling connections to start a diesel generator and
a motor driven auxiliary feed pump.,

The staff's conclusion and position for resolution of these postulated pipe
breaks in the Screen House and their associated equipment failures are
contained in the CONCLUSIONS section of this report.

Intermediate Building Flooding

As noted in several places in Table 1, flooding from pipe breaks in the
Intermediate Building (IB) would flow via open stairways and hatch gratings to
the sub-basement of the IB. Sufficient drainage area is available so that no
appraciable buildup of water would occur on any floor of the IB except for the
sub-basement. No equipment necessary for safe shutdown or flood mitigation is
located on this level; but, if the flooding condition went unchecked, the -

IB 253' elevation could be affected to a depth of about 30 inches. Equipment
on this elevation includes the auxiliary feed pumps and the reactor trip
breakers. If this equipment were flooded, a reactor trip would occur and the
auxiliary feed system would be inoperablz. The standby auxiliary feed systen,
which is npot lccated in the IB, would still be operabie even if a loss of
offsite power occurred. Operation of the sump pumps in the sub-basement is
alarmed at the water treatment station. In the control room an alarm is
provided to alert the operator of an alarm condition at the water treatment
station.

Intermediate Building Main Steam and Main Feed Breaks

Postulated Main Steam (MS) and Main Feed (MF) system High Energy Line Break
(HELB's) in the IB could result in the following: -

(a) The "A" MS line on the 293" elevation could damage cable trays 16,
72, and 122 by jet impingement. At this elevation,' these trays
contain control and power cables for the containment fan coolers and
the containment purge exhaust fans. These systems are not required
to function to mitigate a MS break outside containment or to shutdown
the plant. * ,

(b) The 30" dia. "A" MS line on the 293' elevation could damage the
north IB cinder block wall (whip or impingement), an interior steel
column supporting the IB floors above 293' (whip), or the cable
trays discussed in (a) above (whip or impingement). .

(c) On the 278' elevation of the IB, large MS line breaks could damage
both the floor supporting the MS header and MF 1ine "A"; and a break
at the juncture of the 36" dia. and the 30" dia. steam lines could
overstress the anchors which connect the -1ines to the IB structure.

(d): A "B" MF 1ine break on the 278' elevation could damage one or more
_ steam safety valves for the "A" steam generator.
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(e)- IB pressurization by a large HELB was predicted in Ref. 6, for the
bounding case of the 36" dia. MS line break, to, result in failure of
the cinder block walls and roof beams and decking of the IB although
the IB structure was not predicted to be damaged.

(f) 1In Reference 6, it is stated that a "B" 30" dia. MS line break
outside the IB at the penetration_ to the_containment building could
damage the control building by means of pipe whip.

Because of. the severe consequences of these postulated MS and MF line breaks
in the IB and because plant modifications to prevent these consequences were
not practical (Ref. 7), the licensee undertook a two-part program to reduce
the vulnerability of the plant to a HELB in the IB. The first part of the
program was an augmented radiographic inspection program, described in Ref. 8,
to provide added assurance that postulated large MS and MF breaks would not
occur. This program was reviewed and accepted by the NRC staff in 1975

(Ref. 3). " The second part of the licensee's program was to move essential
equipment from the IB into locations unaffected by an HELB in the IB. The

, intent of this program is to preclude the large (greater than the equivalent

of six inch diameter) breaks and acceptably mitigate the small breaks. A
summary of plant modifications installed and equipment relocated is provided
in Ref. 2. '

The licensee has comnitted to insta’l additional modifications in conjuacticn
with the SEP review of this issue. These modifications would inciude the ins-
tallation in the IB of jet impingement shielding for one steam generator
atmospheric dump valve apd all MS safety valves. In the Intermediate Build-
ing, the.licensee committed to install jet impingement protection for the two
main steam bypass valves and associated piping. The staff has concluded that
the installation of jet impingement shielding for the MS bypass valves and
associated piping is not necessary since the bypass valves are not required
for safe shutdown or pipe break mitigation. Also, modifications to the IB
cinder block wall resulting from the analysis of HELB's in the Turbine Build-
ing will be made as necessary upon completion of the SEP. The licensee's
commitment is detailed in Ref. 10. '

A comparison of the IB pressurization caused by a 6" dia. HELB provided in
Ref. 6 with the design 1imits of the IB cinder block wall provided in Ref. 13

shows that even this small HELB could fail the cinder block wall. As a result "

of this failure, equipment in the Turbine Building could be damaged. The only
equipment which may be of concern from the standpoint’of plant shutdown are
the MF regulating valves and bypass valves on the 270' elevation of the Tur-
bine Building. However, even if these valves were damaged, the Standby
Auxiliary Feed System (SAFS) would be available to feed the steam generators
and effect a safe shutdown of the plant. The SAFS was installed to provide
steam generator feed in case a pipe break in the IB damaged the Auxiliary Feed
System. . :

Turbine Building Main Steam and Main Feed Breaks

?ostu]ated MS and MF system HELB's in the Turbine Building (TB) could result
in:




<‘“ —\‘
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ia) The' 24" MS lines could whip into the IB wall at the proper elevation
to damage the "B" MS line safety valves, atmospheric dump valve, and,
steam supply line to the turbine driven auxiliary feed pump.

(b) MS and MF breaks could pressurize the TB itself. The following

pressures have been calculated: . 9
., Breaks
. 20" MF 24" Ms 36" Ms 12" MF
. Location @.270' @ 298’ @ 270’ @ 270'
T8 298' - - .456 psi - .589 psi .742 psi :233 psi
T8 270 5 : . . , '
and 243! . 848 psi .507 psi 1.26 psi .259 psi

These results are provided in Ref. 11 for the 20" MF break and in Ref. 12 for
the other breaks. The pressurization of the TB could. adversely afiec:t those .
areas adjacent to the TB in which safe shutdown or pipe break mitigating .
equipment is located. These areas are the control room, diesel generator

rocm, relzy room, battery room and the IB.

Again, because of the consequences of these postulataed MS and MF line breaks

in the T8, the licensee utilized the two-part program to reduce the vulnerability .
of the plamt to these HELB's. The licensee's previously approved augmented .
inspection program has been applied in the TB to MS lines ‘larger than 12" dia.

and several locations on the 20" dia. MF header. The inspection program .
limits. the bredks which must.be considered to a 12" MS or a 20" MF line break
which are the largest potential double-ended breaks in locations which are not
inspected. Of these, the 20" MF is more limiting. To protect the areas .
adjacent to the TB from the effects of HELB's, the Ticensee has installad ,
pressure diaphragm walls between the TB and the conirol room, relay room,

_battery ‘rooms, mechanical equipment room, and diesel generator rooms.. The
. design differential pressure for these walls is 0.7 psi for the -control room

and 1.14 psi for the other spaces. The NRC evaluation of these walls is in

. Reference 2.

The pressure resulting from a 20" MF or 12" MS line break in the TB is sufficient
to cause failure of .the TB/IB cinder block walls (design pressure .13 psid). I+
these walls failed, the following systems and components could be damaged by fal-
1ing cinder blocks or adverse'enviormental conditions: one containment purge
exhaust fan on the IB 298' elev., the auxiliary feed system (AFS) steam supply
valves on the IB 278' elev., and the AFS turbine driven pump, reactor trip break-
ers, and reactor rod control motor generator sets on the IB 253' elev.

The purge exhaust fan is not required to function to mitigate a HELB outside .

- containment. The rod control mbtor generators and reactor trip breakers fail

safe if damaged and would not prevent a reactor trip (core shutdown).. The AFS
function is required for a safe shutdowns;, however, tye SAFS has been installed

. _Eas W e . " . = ass
3 = -




by the Ticensee to accomplish this function if a HELB disables the AFS. The
turbine driven AFS pump is not specifically required to operate following a
postulated HELB.since, even if offsite power were assumed to be lost, the
redundant emergency diesel generators would be available to power the two SAFS
pumps or the remaining two AFS pumps all of which ane driven by electric
motors. Only one of these four motor driven pumps is required for a plant
shutdown and cooldown. “ _

The discussion in the previous paragraph shows that most of the equipment
which can be damaged by a failure of the TB/IB block walk is not necessary for
HELB mitigation or safe plant shutdown. However, the MS isolation valves and
MS safety and atmospheric relief valves are necessary for HELB mitigation and
safe shutdown. Although the safety valves would probably not be rendered
inoperable by failure of the TB/IB walls, the licensee will be requested to
assess this possibility and consider incorporating protection of the valves

with the jet impingement shields to be instalied. Both atmospheric dump

valves would have to be protected from the effects of the wall failure.

Battery Room/Mechanical Equipment Room Flooding

A SWS or fire system MELB in the mechanical equipment room could flood both
battery rooms and result in a loss of all emergency OC power. A 20" diameter
WS Tine breax in the mechanical equipment room would result in a calculatad
flooding rate of 585 gpm using the methods of Ref. 5. MNo sump level or fiood
alarms are installed in this space or in the battery rooms which are connected
to the mechanical equipment_room by normally closed non-watertight doors. The

Ticensee has committed to replace the non-watertight doors by a‘wall.

Auxiliary Feed System Breaks on the 253' Elevation of the IB

The AFS discharge lines from the pumps in the IB (253' elev.) to the "B" MF
header run along the north wall of the IB at approximately the 270' elevation.
A break in this line, which is a high energy line, could result in pipe whip
or jet impingement on cable trays and containment electrical penetrations in
that area. (The steam lines for the turbine driven AFS pump are also in this
area but are not considered high energy lines since they are not pressurized
during normal plant conditions.) Reference 4 presents an analysis of plant
shutdown capability following an exposure fire in this area which destroys all
electrical cables and equipment in the area. This condition envelopes the
damage which could be done by the AFS HELB. To provide safe shutdown capabi-
lity following the fire, the licensee has proposed methods and identified
plant modifications to be installed (Ref.-4). Upon completion of these
modifications and because of previously installed modifications, specifically
the standby AFS and relocation of safe shutdown instruments from the IB, the
plant will have an acceptable level of protection from the effects of AFS
breaks on the 253' elevation of the IB.




CONCLUSIONS

. Based on the information submitted by the licensee and obtained during the
site visit to the Ginna plant, we have 'determined that the following review
(f areas have ‘not been adequately addressed in previous staff safety evaluations
and should be resolved with the SEP: :

1. SWS and fire system MELB's and heéting stéam line breaks in the
screen house could result in the loss of all SWS flow, by damaging
Buses 17 and 18, and the loss of all AC power. The licensee is
implementing a method to provide cooling to the onsite emergency
diesel generators which is not dependent on the SWS. The staff
position regarding these pipe breaks is that the licensee must.
provide protection for Buses 17 and 18 and their associated cables
from the effects of the breaks in accordance with Standard Review
Plan 3.6.1 consistent with the modifications which must be performed
on the SWS to accomodate other ongoing SEP reviews, e.g., the tornado
missile and fire protection reviews.

2. . Based on our evaluation of Main Steam (MS). and Main Feed (MF) line

breaks in the Turbine Building and Intermediate Building, the licen- . .
see should provide protection from the effects of the failure of the
Turbine Building/intermediate Building cinder block wall for the MS

atmospneric dump valves and assess the need for and provide protsc-

tion as necessary for the MS safety valves. The proposal should be

submitted for staff review.
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TABLE .

EFFECTS OF P1RE BREAK OUTSIDE CONTAINMENT

'!lll °
Affected. Affected Safe Adequacy: of
Zone Pipe Break Mitigating System Shutdown System Protection/Remarks
. . : o on e 1ot A .I{
Screen House  SWS (MELB)* None . SWS Power Supp]y Potentially inadequate. Spray from a . H
or ' : Bus 17 & 18 SWS or fire system leak can affect bokﬁ*h}
Fire System and cause loss of all SWS pumps. Seeﬁ!%"4‘ ;
(MELB) d1scuss1on in EVALUATION section. ' g;;
CW (MELB) None SWS, Bus 17 & 18 Adequate. * Previously analyzed in éw
flooding evaluation (Ref. 13). y
Heating steam None i SWS Power Supply Potentially inadequate. High tempai
. (HELB) Bus 17 & 18 ture environment effects on cables,td
.. I - Buses 17 and 18 could cause loss 0
SWS. See remarks above. .
Diesel SWS (MELB) None Diesel generator Adequéte. Spray from MELB may éff
Generator or ) 1A - generator .or associated e1ectr1ca1,?{
Room 1A (253') Fire System - panels, but redundant diesel generd
and offsite power are available as;

. - (MELB)

Heating steam
(HELB)
Diesel SWS (MELB) -
Generator T oor

_ Room 18 (253') Fire System™

(MELB)

backup.

H
None Di%se1 generator Adequate.

1A detector warn control room of high
temperature conditions. No LOP; otl
diesel available. g

None ] Diesel generator Adequate

1B . in 1A diesel room. SWS supply line
. diesel 1A passes through 1B diese],’
room but leakage from a crack break’
this SWS line would not be enough to
render the 1A diesel inoperable thvg
loss of cooling water. &

*A 1ist of abbreviations "is provideq‘at the end of this table.

;
AN

-.\'/

Flooding in room is detec£
by sump pump alarm in control rooiii}
Cable vauit below diesel generator
room is protected from flooding by
watertight manhole cover.

Fire protect1on temperathfé

See comments above for ME%gﬂgﬁ
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(antinued) .
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TABLE 1.
) ) Affected. Affected Safe Adequacy. of,
Zone Pipe Break Mitigating System Shutdown System =~ Protection/Remarks -
Diesel Heating Steam- None Diesel generator Adequate. See remarks above for.:
Generator (HELB)" 1B . heating steam leak in diesel room;
Room 1B (253')
(continued) . : -
Intermediate Fire system None None Adequate; see evaluatlon sect1on #
Building (MELB) of this report. :
- (293") . ) !
" MS and MF Various; see Various; see Adequate Jet impingement from a crac
(HELB) evaluatian section evaluation section in "A" MS.line could impact cable; tFay
s [ [crack breaks] of this report. of this report. 16, 72, 122. Although these trays afe@
' safety related, at the 293' elevatiohi’f
. they contain no cables needed to riiti
gate the effects of the break or ﬁo
. safely shutdown. Environmental eff
. of MS and MF crack breaks would be
. experienced throughout the intermedia
' building. Licensee has modified tha:j#
B plant to withstand these conditions} in,
the intermediate building and to br vehitay
these conditions from spreading to: thet.!;!.'f‘ ;
auxiliary building. (Refs. 2 and 10y i
MS, "A" and Various, see* Var;ou5' see Adequate. A1though a large MS or M
"B" headers,. evaluation section evé]uat1on section 1line rupture in the intermediate bui]
MF, "B" of this report. of this report. ing has the potential to structhra11y
header (HELB) damage the huilding, these ruptureés:
[large break] effect1vely precluded by the licen8ed
ongoing inservice inspection of thaéeé
- Tlines. FAe
% g
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TABLE 1. (Continued) :

Caast wmaw A e ws

. . Affected Affected Safe Adequacy of R
Zone - Pipe Break Mitigating System Shutdown System Protection/Remarks RS

‘ ] Intermediate AFS (HELB) None MSIVs, Atmospheric Adequate. Jet impingement of AFS: W In &
: Building . MS dump valves, (*80°F) on MSIVs, safety valves would ‘I h
: (278") : MS safety valves, not render these inoperable. .Impinges, g
(continued) AFS turbine driven ment on AFS turbine driven pump steam.: ’
. pump steam supply supp]y valve or either atmospheric "dum
valve air control system could render thésk

. ' T inoperable; however, the turbiné dijV
pump is not normally used for safé;§hi

I be manually operated by handwhee]s

2Intermediate Fire system None None Adequate. See remarks above for:;
Building (MELB) at 293' elevation.

(278') v
- Coe . " . MS and MF Various; see Various; see Adequate. L1censee has protectedicdr
: » (HELB) evaluation section evaluation section moved instrumentation required to’ mitiﬁl
* [crack break] of this Feport. of this report. gate the effects of the breaks. or“f

safely shutdown. This is further; d

- cowey £

B
sooth e ml e s smemt IS W e s
Pl i

. report
{ t . s
MS and MF Various; see Various; see Adequate. See remarks for large- MS
(HELB) evaluation'section. evé]uat1on sect1on. MF -1iné break on 293' elevat1on of
[1arge break] intermediate building.

XSome protect1on will be installed in conjunction with the
SEP rev1ew of the fac111ty
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" July 21, 1981

Docket No. 50-244
LS05-81-07-070

Mr. John E. Maier, Vice President
Electric and Steam Production
Rochester Gas & Electric Corporation
89 East Avenue

Rochester, lNew York 14649

Dear Mr. Maier:

SUBJECT: SEP TOPICS II-1.B, POPULATION DISTRIBUTION AND
I11-4.D, SITE PROXIMITY MISSILES - R. E. GINNA

Enclosed are the staff's final evaluations of SEP Topics II-1.B-and
I11-4.D for the R. E. Ginna Nuclear Power Plant. These evaluations
are based on our review of your topic safety assessment reports sub-
mitted by letters dated April 15, 1981 and April 16, 1981, respectively.

You will note that we have revised your calculated population density ‘
which is more properly obtained by dividing the total population within |
a given distance by the total area of the complete circle (i ncluding |
both level and water) whose radius is the distance of interest. i

This completes our evaluation of Topics I1-1.B and I1I-4.D.

These evaluations will be a basic input to the integrated safety assess-
ment for your facility unless you identify changes needed to reflect

the as-built conditions at your facility. These assessments may be

revised in the future if your facility design is changed or if NRC

criteria relating to this subject are modified before the integrated o 4

assessment is completed. Sé
3
Sincerely, /I
' )
. (07
Dsu usc
. L N Dennis M. Crutchfield, Chief
8107240143 810721 Operating Reactors Branch No. 5
[PDR ADOCK 0500053; ] Division of Licensi
P e o JUL 3¢ 1987
Enclosure: A K :DL
As stated . GLa1inas .
: ; ) 7190/81 N
cc v/encjosure: - DR . . ‘ . ’ B#5:DL:
... Sac e page | SIS [ SOOI E pDER R
SURNAMED] | eeeeeeeresedevsneneressenssenonnd] GouT{na:dk..| CBerlinger [ WRUssell . RSnaider . J % pLrutchfield
o PO I | T | ML | TN, ... pEBUIS)..... || 220081

NRC FORM 318 (16/80)NRCM 6240 O FFICIAL R ECOR D CO PY * USGPO: 1980-329-824
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Mr. John E. Maier

cc

Harry H. Voigt, Esquire
LeBoeuf, Lamb, Leiby and MacRae
1333 New Hampshire Avenue, N. W.
Suite 1100 .

Washington, D. C. 20036

Mr. Michael Slade
12 Trailwood Circle
Rochester, New York 14618

Ezra Bialik

Assistant Attorney General
Environmental Protection Bureau
New York State Department of Law
2 World Trade Center

New York, New York 10047

Jeffrey Cohen

New York State Energy Office
Swan Street Building

Core 1, Second Floor

Empire State Plaza

Albany, New York 12223

Director, Bureau of Nuclear
Operations

State of New York Energy Office

Agency Building 2

Empire State Plaza

Albany, New York 12223

Rochester Public Library
115 South Avenue
Rochester, New York 14604

Supervisor of the Town
of Ontario

107 Ridge Road West

Ontario, New York 14519

Resident Inspector

R. E. Ginna Plant

c/o U. S. NRC

1503 Lake Road

Ontario, New York 14519

Mr. Thomas B. Cochran

Natural Resources Defense Council, Inc.
1725 1 Street, N. W.

Suite 600

Washington, D. C. 20006

U. S. Environmental Protection Agency
Region II Office

ATTN: EIS COORDINATOR

26 Federal Plaza

New York, New York 10007

Herbert Grossman, Esq., Chairman
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555 °

Dr. Emmeth A. Luebke _

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555




II.

ITI.

‘ R. E. GINNA
SYSTEMATIC EVALUATION PROGRAM TOPIC

-l.b,

INTRODUCTION

The safety objective of this topic is to ensure that the previously-
established Tow population zone and population center distance specified
for the site are compatible with the current population distribution,

and are in accordance with the guidelines of 10 CFR Part 100.

REVIEW CRITERIA

Sections 100.10 and 100.11 of 10 CFR Part 100, "Reactor Site Criteria"
provides the site evaluation factors which should be considered when
evaluating sites for nuclear power reactors. These sections include
guidelines for determining the exclusion area, low population-zone and

population center distance.

RELATED SAFETY TOPICS

Topic II-1.A, reviews the licensee's control over the exclusion area.
Various other topics will evaluate the capabiity of the plant to meet
the dose criteria of 10 CFR Part 100 at the exclusion area boundary and
low population zone. The adequacy of emefgency preparedness planning
for the area surrounding the plant including the low population zone .

is being assessed by the Commission in a separate review effort. . . ..

emer



Iv.

REVIEW GUIDELINES

The review has been conducted iq accordance with Standard.Review Plan

(SRP) Section 2.1.3, "Population Distribution.”
EVALUATION

The R. E. Ginna site is in the township of Ontario, in the northwest
corner of Wayne County, New York, on the north shore of Lake Ontario
about 20 miles ENE of the center of the City of Rochester and 40

miles WSW of Oswego. The land surrounding the site is priﬁari]y

of an agrarian nature and sparsely populated. There are no
substantial population centers, industrial complexes, transporta-

tion arterials, parks, or other recreational facilities within

a three mile radius of the Ginna site.? The City of Rochester is

the largest population center within a 50 mile radius of the site
(241,539'people, with 701,745 in the metropolitan area7). The
nearest community with a populétion of 1,000 or more is the Town
of OAtario with its center located about 3% miles frcm the site.
The preliminary estimated 1980 census for the Town of Ontario is

7,452.7

To develop the YWayne County and Yonroe County Radiological Emergency
Response Plans for the R. E. Ginna Nuclear Power Station, a recent survey
of the population within a five-mile radius was completed. Figure J-2

from the Wayne County Radiological Response Plan, reproduced as Figure 1




of this evaluation, details the population whin 5 miles of Ginna,
based on preliminary 1980 population estimate. RG&E estimates that
10,864 persons reside within five miles of the plant, a density of
138 persons per square mile averaged over the entire area. (It
should be noted that this figure compares favorably with the 1980
population projéction of 10,934 persons shown in Figure 2.4-2 of

the Ginna FSAR, which was published in 1968).

Other than the residents of the area, there are no large groups of
transients within five miles of the site. The only parks near the
site are Webster Beach Park in Monroe County, approximately 6 miles
west of the plant site, and B. Forman Park in Wayne County, approximately
8 miles’ east of the b]ant site. There are no federal recreational
facilities in the area. There are no state parks, public cawpsites,
or special use areas within ten miles of the p]ant.2 Wayne County
does have a migrant labor population, primarily for apple picking,
during the June-October season. Approximately 115 farmworker camps

of five or more persons are scattered throughout l%ayne Countyg, with

a total population of about 4400 migrants. Information from Ru}a] New
York Farmworker Opportunities shows that there are only 12 camps, with

about 130 migrants, located in the vicinity of the Ginna s1'te.]0

The nearest population center to the Ginna site containing more than
25,000 residents is the "Rochester urbanized area," whose eastern
boundary is about ten miles from fhe site.2 The only other population
center of more than 25,000 persons is the City of Auburn (population

32,442),7 located more than 40 miles SE of the site.



VI.

.
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The low population zone specified for the Ginna site is the area
within a 3 mile (4,827 meter) radius of the plant.9 A review of
current population estimates and projected growth estimates indicate
that the population growth in the area since the plant received an
operating license in 1969 has been modest, and this trend is expected
to continue. No popu]aiion center of 25,000 residents has developed,
or appears 1ikely to develop, closer than the eastern boundary of the

Rochester urbanized area.

CONCLUSION

The staff concludes that the Tow popuiation zone and population center
distances specified for the Ginna'site'is in conformance with the require-
ments of 10 CFR Part 100 in that the population center distance is more
than one and one-third times the distance from the reactor to the outer.

boundary of the low population zone (10 miles vs. 3 miles).

We further conclude that the site conforms to the current licensing
criteria. This completes the evaluation of SEP Topic II-1.B for the Ginna

site.
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R. E. GINNA
SYSTEMATIC EVALUATION PROGRAM TOPIC

TOPIC I11-4.D, SITE PROXIMITY MISSILES

TINCLUDING ATRCRAET)

INTRODUCTION

The safety objective of this topic is to ensure that the integrity
of the safety-related structures, systems and components would not

be jeopardized due to the potential for a site proximity missile.

REVIEW CRITERIA

General Design Criterion 4, "Environmental and Missile Design Basis."

of Appendix A, "General Design Criteria for Nuclear Power Plants,"

to 10 CFR Part 50, "Licensing of Production and Utilization Facilities,"
requires that nuclear power plant structures, systems and components
important to safety be appropriately protected against events and

conditions that may occur outside the nuclear power plant.

RELATED SAFETY TOPICS

Topic 1I-1.C, "Potential Hazards or Changes in Potential Hazards
Due to Transportation, Institutional, Industrial and Military

Facilities" provides a description of the potential missile hazards.

REVIEW GUIDELINES

The review was conducted in accordance with the guidance given in
Standard Review Plan (SRP) Section 2.2.3, "Evaluation of Potential
Accidents," 3.5.1.5, "Site Proximity Missiles (except Aircraft),"

and 3.5.1.6, "Aircraft Hazards."



EVALUATION

The potential for hazardous activities in the vicinity of the

Ginna plant has been addressed in SEP topic II-1.C, "Potential

T Mmeem € pmamevn e o

Hazards due to Industrial, Transportétion, Institutional and
Milifary Facilities". As indicatéd therein, there is little
industrial activity near the plant. The distances to the nearest
land transportation routes-are such (about 1700 feet to the
nearest highway, and 3 1/2 miles to.the nearest railroad) that

the risk associated with potential missiles from transportation

accidents on these routes are within the SRP 2.2.3 guidelines.
Similarly, the nearest large gas pipelines are about six miles
from the plant, and do not pose a missile threat to the plant.
Major Lake Ontario shipping routes are also sufficiently far away'
(about 23 miles) so as not to present a credible missile hazard
from lake traffic.’ There are no military facilities or activities

near the plant which would create a missile hazard.

The review of SEP Topic II-1.C also evaluated the potential for
aircraft becoming a missile hazard, both in connection with the
operation of the Williamson Flying Club Airport, which is about
ten miles ESE of the plaﬁt, and due to commercial air traffic in
and out of Rochester via federal airways V2N and V2, which are

2 1/2 and 10 miles from the plant site.



As evaluated in Topic II-1.C, it was determined that, since the

williamson Flying Club Airport expected a maximum of only 5000
operations per year, and is about 10 miles from fhe site, the
criteria in III.3.a and III.3.b of SRP 3.5.1.6 were met, and
there is no need to determine the probability of an aircraft crash
into the plant. Further, the hazard to the plant from commercial
aircraft use of aiFways V2 and V2N was shown to be only 5.1 X 10"8

and 1.4 x 10"8 per year, respectively. No danger to the plant from

commercial airline traffic is thus expected.

Conclusion

Since current regulatory criteria aée met” with respect to SEP

Topic III-4.D, "Site Proximity Missiles", it can be concluded

that this topic is complete for the R.'E. Ginna site. No additional
review for this topic is required during the SEP integrated

assessment.
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