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LGS FSAR

JESTION 410.10 (Section 3.5.1)

Provide a discussion of an analysis for each rotating component
which verifies that {f an internally generated missile were
generated, the casing would be Canable of retaining the missile.
For each rotating component whose casing cannot retain the
internally generated rissile and the missile cou

related equipment, provide (1) a discussion of t

to protect the safety-related train and {ts redundant train and
Other safety-related structure, systems and components in the
path of the missile and (2) o drawing showing the component,
missile paths, means of protection for other equipment, and the
redundant safety-related train. This applies to both inside and
outside containment.

Verify that no secondary missiles will be generated from
any internally generated missile.

Verify that any internally generated missile from
safety-related equipment will not affect the redundant
safety-related train.

Provide the basis for concluding that ®...0ther rotating
components..., such as fans, do not have sufficient
energy to (be)...considered missile hazards."

RESPONSE

The bases for considering it unlikely for rotating
components, other than those identified in Section 3.5.1, to
break through their casings and adversely impact safety-
related equipment are the following: .
?)\‘\h“\ \-

A review of event reports on file lt/lhe Nuclear Safety
Information Center, Oak Ridge Nationp) Laboratory, concerning
failures of fans and missile generation indicated that no fan
failures have resulted in generation of missiles in safety-
related areas of a nuclear facility. Fump failures resultins
in generation of missiles,

are considered more improbable than fan
failures resulting in generation of missiles because pump
casings are generally thicker than fan casings and pump
speeds are generally lower than fan speeds. Even in the
unlikely event that a rotating component does break through
its casing, much of the component's kinetic energy would be
dissipated in moving through the casing, thereby decreasing
the probability of the component adversely damaging a safety-

2a O
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related component. Therefore, generation of secondary

missiles from the internally generated missiles described

above is not considered credible. It is an even lower

probability that a rotating component would adversely affect
redundant safety-related systems because redundant equipment

és Q:nerully located in different areas or separated by
arriers. e *

N&é"m ?or Pg\'e,n}‘.;.\ m\ssl\u g'fe-m \0‘(3’ P‘.,mfo -

discussed in Section 3.5.1.
Potential missile sources identified outside primary
containment are the residual heat removal and core spray
pumps whose impeller sections are surrounded by concrete, and
the HPCI and RCIC turbines whose missiles would be contained
by their concrete compartment walls. These compartment walls
would also retain any secondary generated missiles. Failure
of the recirculation pump or motor (located inside
containment) would not result in damage to the containment or
vital equipment, as discussed in Section 3.5.1.2. Other
rotating components inside containment are unlikely to
produce missiles capable of peretrating their casing.

As discussed in Section 3.5.1, the internally generated
missiles described above will not affect the redundant

safety-related train.

The bases for concluding that "... other rotating
components ..., such as fans, do not have sufficient energy
to (be) ... considered missile hazards,"” are the reasons
discussed in Item 1 abovesms &% (Qestvibie doeloy.
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QUESTION 410.12 (Segtion 3.5.1)

Your tornado missile spectrum does not conform to the guidelines
of the standard review plan (NUREG-0800 July 1981) Section
3.5.1.4 nor does it conform to the guidelines of standard review

plant (NUREG-75/087, ;May 1980) Section 3.5.1.4. Revise the FSAR
to include the follgwing tornado missiles at all elevations:

steel rod, | inch diamter x 3 feet long, weight 8 pounds
(velocity = .6 x total tornado velocity);

steel pipe, 6 inch diameter x 15 feet long, schedule 40,
weight 285 pounds (velocity = .4 x total tornado
velocity);

steel pipe, 12 inch diameter x 15 feet long,
schedule 40, weight 743 pounds (velocity = .4 x total
velocity);

and to include the following tornado missiles at all elevations
up to 30 feet above all grade elevations within 0.5 miles of the
facility structures;

utility pole, 13.5 inch diameter x 35 feet long, weight
1490 pounds (velocity = .4 x total tornado velocity);
and

Automobile, frontal area 20 square feet, weight
4000 pounds (velocity = .2 x total tornado velocity)

RESPONSE

Limerick was originally designed for the three tornado missiles
listed below: wood plank (4 in. x 12 in. x 12 ft), steel pipe

(3 in. diameter x 10 ft, schedule 40), and an automobile (not
more than 25 feet above ground). This design basis was accepted
by the NRC at the construction permit stage, June 1974.

The erterior walls and roof thicknesses have been evaluated for

the tornado-resistant enclosures listed in Table 3.3-2 and are

capable of withstanding all of the missiles listed in &ba—ebo~0'7¥‘
The 4000 psi strength concrete walls and roofs have

minimum thicknesses of 24 inches and 18 inches, respectively

(Table 3.5-8). This exceeds the minimum acceptable missile

barrier thickness requirements specified in Table 1 of Standard

Review Plan (NUREG-0800, July 1981) section 3.5.3.

410.12-1
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The total area of the nontornado-resistant features that
have safety-related components located behind them is
extremely small compared to the total area of the
tornado-resistant portions of the enclosures.

To penetrate a nontornado-resistant feature and travel a

sufficient distance to impact a safety-related
component, & missile would need to strike the feature at

a perpendicular angle.

Much of the missile's kinetic energy would be dissipated
in breaking through the nontornado-resistant feature,
which reduces the possibility of the missile adversely
damaging a safety-related compenent even if it strikes

one.

Redundant safety-related components are normally located
in different areas of the plant or yard or are separated
by walls so that a single tornado missile would not

damage both redundant sysiems.

.
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TABLE 3.5-%

TOPNALC-GFWEPATED MISSILE PARAMETEKS

- - - ——— S S — 0 S S S ) S e S S D - G — - - ———— —— - ———— - ——— —— .

WEIGHT ILRFA VELOCITY
SRR . ¢ § % SN PN - - 1682) irpbLZiLs/88C) AL%=-lbs)
J. +#nod plank (& in. x 12 in. . g
x 12 f¢) 200 0.333 3007480 6.01 x 10%
Z. Steel pipe () in. dia x 0.067 194 /211 < 39
10 ft, schedule 40) 78 0s 063 1007447 ~2v62 x 10¢
(SELE NLIE 3)
3. ‘atomobile émet—movre 71//,:4 .72
) 2000 20 S0/ 5 3536 x 10%
Sec Aoles z o~/ 3
4 Steel rod (1 in. dia x
J fr) fa 0.007 2167317 1.25 x 104

5. vtility pole (13-172 in.
dia x 135 ft, not more 1450 1.266 mwes2 1Y 1.063 x 10+
than 30 ft above all
grade elevations within
one-half mile of the
pLant)
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~ ——— - WMWM
b Stecl pipe b rn. dax 295 .259 /99 L2210
15 1, schedule ¥0) Vau -

7 Steel piwe (12in. ol X . sy x 105
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