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PHILADELPHIA ELECTRIC COMPANY
2301 MARKET STREET
P.O. BOX 8699
PHILADELPHIA. PA 19101

EDWARD G. BAUER, JR. {215) 841-4000
VICE PRESIDENT
AND GENERAL COUNSEL

EUGENE J. BRADLEY
ASSOCIATE GENERAL COUNGEL

DONALD BLANKEN
RUDOLPH A CHILLEMI
7. 4. MaAEn comwELL July 15, 1983

PAUL AUERBACH
ASSISTANT GENERAL COUNSEL

EDWARD J. CULLEN, JR,
THOMAS H. MILLER, JR.

IRENE A. McKENNA
ASSISTANY COUNSEL

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

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

Subject: Limerick Generating Station, Units [&2
Tornado Depressurizztion Information for
Meteorology and Effluent Treatment and
Structural and Geotechnical Enginzering
Branches

Reference: Telephone Conversation among Meteorology
and Effluent Treatment Branch, Structural
and Geotechnical Engineering Branch and
Philadelphia Electric Company on June 24, 1983

File: GOVT 1-1 (NRC)

Dear Mr. Schwencer:

The attached document is a draft revision to the response

to FSAR Question 220.2 prepared as a result of the referenced
telephone conversation.

The information contained in this draft FSAR change will
be incorporated into the FSAR, exactly as it appears on the
attachment, in the revision scheduled for August, 1983.

Sincerely
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LGS FSAR

QUESTION 220.2 (Section 3.3.2;1)

Section 3.3.2.1 of the LGS-FSAR states that the pressure
transient caused by the design basis tornado is a 3 psi pressure
drop at the rate of 1 psi/sec. However, NRC R.G. 1.76, "Design
Basis Tornado for Nuclear Power Plants" calls for a pressure drop
of 3 psi at the rate of 2 psi/sec. Discuss the effect on
structures required to be tornado resistant of the faster rate of
pressure drop.

RESPONSE

The increased depressurization rate of 2 psi/sec in Regulatory
Guide 1.76 would have no effect on the external structural
elements of tornado-resistant structures. These structures are
designed for the maximum pressure differential due to a tornado
of 3 psi regardless of the rate of depressurization.

The increased depressurization rate would increase the maximum
differential pressure for internal structural elements. These
elements were checked for the maximum differential pressure
caused by the following design basis tornado pressurization
profile: a 1 psi/sec pressure decrease for 3 seconds; a 2 second
calm; a 1 psi/sec pressure increase for 3 seconds. An analysis
to determine the effects of the increased maximum differential
pressures on the internal structural elements has not been
performed because the 1 psi/sec depressurization rate is
considered to be conservative. The design basis tornado
pressurization profile used was committed to in the LGS PSAR,
Appendix C, Section C.2.4, prior to the issuance of R.G. 1.76.
This pressurization profile was based on the technical paper
"Nuclear Power Plant Tornado Design Considerations” by J.A.
Dunlop and K. Wiedner in the Journal of the Power Division,
Proceedings of the American Society of Civil Engineers, March
1971. Previous documents used as the design basis for tornado
effects were Bechtel Power Corporation's topical report “"Design
Criteria for Nuclear Power Plants Against Tornadoes", B-TOP-3,
dated March 12, 1970, and Bechtel Power Corporation's July 1969
report "Tornado Criteria for Nuclear Plants."” Actual tornado
parameters were developed by studies of the tornado damage,
eyewitness accounts of the maximum tornado depressurization on
barometric instruments, and analysis of films of actual
tornadoes. The depressurization effects defined in the ASCE
paper and the Bechtel reports substantiate the conser.atism of
the 1 psi/sec depressurization rate because they exceed the
observed effects of actual tornadoes.

Insect @
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Per R.G. 1.76,

Limerick is in zon2 I, a region whkich encompasses a wide vari. %ion
of tornado risks; from high tornado risk lareas such as the: MioWwest,
to low risk areas such as New England. ® ____ @& Site-gpeciiic
tornado risk data base is used to determine fhe,‘bzuqn ;Bog.'.s'ﬁmcvdv(DS‘f)?om"f’iTS-

Tornado data was obtained from the National Severe Storms Forecast
Center for thjh*ﬁars 1950 through 1981 in-lusive for an arca 125
nautical milesy r.dius centered on Pottstown, FA. During this
time period there were 322 tornadoes, or 10.1 tornadces per yeer.

The probability that a tornado will strike a particular area is
given by WASE-1300 as:

P, = n (a/A)

where Pg is the tornado strike probability, n is the average number
of tornadoes per year, a is the average individual tornadc area,
and A is the land area within 125 nm of Pottstown.

From the tornado data, tornado areas were calculated for 307 tcrnadoes
(data was not available for 15 tornadoes). The average area was

0.24 square miles. The land area within 125 nm of Pottstown is
approximately 53,500 square miles. Therefore, the averags proba-
bility of a tornado strike is:

= 40.1 x 0.24 X -5
Pg 53,500 4.6 x 1077 /year

In accordance with WASH-1300, the probability of occurrence of a
tornado that exceeds the DBT should be on the order of 10~/ per
vear to adequately protect public health and safety. Therefore:

Pg . Pj < 10=7
where Pj is the acceptable intensity probability. Thus,

P; = 1077/4.6 x 1075 = 2.2 x 10~3 per year = .22%

rach tornado in the tornado data base has been classified according
to a windspeed scéle (the Fujita parameters). The iistributl n of

tornadoes with respect to windspeed is given in Table The cumu-
lative distribution from Table 4 is plotted in Figure Using
Fiqure 1, the maximum windspeedl;?rresponding to a prgbalility Pj
~f 0.22% is 280 mph. 2

’ R 210. L~ > R -1,
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To determine the rotational and translational components of the maxi-
mum windspeed, the values obtained from Table 4 of WASE-1300 are used
for interpolation. The values thus obtained are: translationzl wing-
speed of 56.5 mph and rotational windspeed of 223.5 mph.

The depressurization rate is calculated by WASH-1300 as follows:

is the pressure

is time

is the translational windspeed

is the rotational windspeed

is the density of air

is the radius of maximum rotational windspeed

From Table 4 and Table 5 of WASH-1300, the parameters for a Region 1
DBT are:

= 2 psi/sec

2
T2 sz
2

71 Vi

= 2.0 x 56.5 x (223.5)2
70 x (290)2

= 0.96 psi/sec

These site specific tornado parameters are less limiting than the
values used for the DBT in FSAR Section 2.3.1.




DRIFT

Table Q L10.2 -

Windspeed and Cumulative Windspeed Distributior for
Tornadoes within 125 nm of Pottstown, PA

No of Percent Cumulative
Windspeed Classification Tornadoes of Total Percentijo

F5 (261 mph) 0 0.0 0.0
F4 (207 “5 mph) 0 0.0 0.0
F3 (158 - mph) 15 4.9 4.9
F2 (113 - 157 mph) 93 30.2 35.2
F1 (73 = 112 mph) 50.2 85.3
FO (40 - 72 mph) 43 14.0 99.3
F-1 (<40 mph) 2 0.7 100.0




6666 060 500 oo o 50 O ¢ & o o6 Oy x o8 o 5 97T

ALIVISVE0Nd INIOYIS
: '3 ﬂ_” ' | !
. “a_ : _._T : Vi

e i) =

¥

2

o1 L% |
q”“., H i
| L
i il w
SR ERY
1 { f”., ‘i
vl
i i
: Hill]

HdW ‘ d33dSANIM

S& &

-

s
EEERS AN
i i i /.
o AL | 114 i |
= TS
fln (T AR R L
..01.‘. .,, _, §1 15 __
L0 ORI TREE) RIL T
H\M. {1 : : .-
’J mm”._.A ) ' :.
£ o HAL B SR ERE
“’ Ll ,b_E T
Tl HIEIEMN R I HEHEH
= H g LSS KERH L RN
‘. [} Nk : 1H i
. LR !
il I
i 1 |

‘Vd ‘NMoasiiod | |y
40 WN S2Z1 NIHLIM S30avNdOL ' _ f
Y04 @334SOMM 40 IMVA 3LVNGHO AR SRR
SMIa3IN3 40 AuTEvEoNd INMad |

(-7 QL2 T) 39n914




