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LGS FSAR

QUESTION 410.13 (Section 3.5.2)

The FSAR states that all safety-related structures, systems and
components as listed in Table 3.2-1 were reviewed for missile
protection yet only those items listed in Table 3.5-7 were
provided protection. Discuss why only the items listed in FSAR
Table 3.5-7 are required to be tornado missile protected in terms
of safe shutdown of the plant.

RESPONSE
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LGS FSAR

QUESTION 410.15 (Section 3.5.2)

FSAR Table 3.5-7 indicates the emergency service water and RHR
service water piping is missile protected by virtue of being
buried. Provide dravings which show the physical routing of the
piplng, the distance from the top of the pigc to grade, and the
burial details and discuss the criteria uti ized for determining
that this amount of protection is adequate.

ESPONSE

The emergency service water and RHR service water piping located
within the yard area are installed underground with adequate
cover for missile protection.

The physical routing of the piptng and typical profiles showing

soil cover and installation details are shown in Figure 2.5-37.

The cementitious backfill for pipe bedding i{s shown in Figure

2.5-37, Sheet 1, detail 3. This backfill was used predominantly

for Category 1 piping to provide additional missile protection.

;h; grgperties of cementitious backfill are defined in Section
.5.4.5.4. ,

A detailed assessment of soil cover for Category 1 yard piping
shows a minimum depth of ¢ feet, with most soil coverings
exceeding 6 feet. The 4-foot depth was found to be adequate for
tornado missiles (Table 3.5-4) in accordance with the criteria
set forth in "Depth predication for Earth-Penetrating
Projectiles”, Soil Mechanics and Foundation Division, ASCE,

P. 6558, May 1969. Jiguar 2.5737 Shut | o Lawn runasd
Yo whowr Ha V-*‘**Wr"‘?“ cover fou ColagoryT
M

ITwuWA

410.15-1 Rev. 15, 12/82







«ne  DRAFT

QUESTION 410.29 (Section 9.1.1)

Specify the maximum uplift force of the auxiliary hoist of the
reactor enclosure crane. If this force i1s greater than 4000
pounds, (the design maximum uplift force of the racks) describe
the method(s) that will be employed to limit the force to less
than 4000 pounds so that possible damage to the racks will be
prevented.

RESPONSE

The auxiliary hoist of the reactor enclosure crane has a maximum
uplift force in excess of 4000 pounds. However, the auxiliary

hoist is not used for fuel handling; thi.-‘.aot.oﬂ-z-'berformed

by the hoists on the refueling platt%rm. The hoists have an

uplift limit of 1200 pounds or less; therefore, possible damage
“to the racks is precluded. ///////
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LGS FSAR

QUESTION 410.39 (Section 9.1.3)

FSAR Figure 9.1-3 shows valve number 1007 as a 10" seismic
Category I, normally open, manual isolation valve. This valve is
connected to the non-seismic Category I spent fuel pool cooling
system. In order to maintain cooling of the spent fuel pool
following a seismic event, it appears necessary to manyually close
valve 1007 and open valve 1006. Provide a discussion of the
énvironmental conditions associated with the pipe break in the
nonseismic Category I line with respect to personnel access to
close valve 1007 and open valve 1006 (to the RHR), the effect of
internal flooding until the pipe is isolated and the effect on
pool cooling during the time necessary to accomplish the valve

operations.
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The maximum te.nerature (150°F) and pressure (31 psig) of the water

in the line are not high enough to significantly affect the
temperature, pressure, or humidity conditions in the room (the
room is open at the top to the reactor enclosure access area at
El. 283'-0"). The released fluid would not be highly

radicactive. The maximum flood height in the room resulting from
this break is conservatively calculated to be about one foot.
However, if the floor drains are assumed to be operable, the Slsd

height would be wmuck lowar and e watey yold dein ot o the
oo ol Oﬂﬂwwﬂwwiav.fit %:;:s'ggte as T flows e break.



LGS FSAR U"PA ii'r

QUESTION 410.41 (Section 9.1.3)

Assuming a moderate energy leakage crack in the common spent fuel
pool cooling pump discharge line with the reactor at full power,
provide the time required to re-initiate cooling via the RHR
cooling system and the maximum spent fuel pool water temperature
attained during that time. Verify that the reactor will be in
cold shutdown prior to dedication of the RHR to ccol the spent .,
fuel.

place, Hhe react™ 1h cold

RESPONSE

As stated in Section 9.1.3.2.3, administrative controls prevent
the use of the RHR system intertie to cool the spent fuel pool
unless the associated reactor is shutdown. As discusged in
Section 9.1.3.6, if the fuel pool heat exchangers are|not
available, the water in the spent fuel pool could stagt boiling
before cooling can be re-initiated via the RHR system This
conservatively assumes that it would take 20 hours todshut~down
the seeaelor, realign valves, adjust the spent fuel pool weir, and
install the interconnecting piping between the RHR system and the
fuel pool cooling system (Section 5.4.7.1.1). If boiling does
occur and the RHR intertie is not available, makeup water will be
supplied to the pool as described in Section 9.1.3.2.3.




ORAFY

QUESTION 410.43 (Section 9.1.4)

The FSAR states t’ is a "removable stop that jams the hoist
cable against some part of the platforrm structure to prevent
hoisting on the refueling platform telescoping grapple.” For this
two-blocking event, verify that should a fuel bundle drop (load
drop) occur as a result, the effects will be less than for the
design basis fuel drop accident.

RESPONSE NOT TS BE bﬁomj

jams the auxiliaryNhoist cable sc that the hoist cannot

bove a certain pre-set dlstance The stop has nothin
e telescoping grapple ot MA.I? .Ou—rJ
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LGS FSAR

| . = AT
QUESTION 410.49 (Section 9.2.2) Dﬁ f‘

Assuming the loss of either loop A and loop B of the emergency
service water system, verify that the redundant loop can provide
adequate cooling for both units.

RESPONSE

SRP 9.2.2, paragraph 11.3.b, requires sufficient component
redundancy so that safety functions can be performed assuming a
single active component failure coincident with the loss of

offsite power. ’Md&‘a‘,\ M\h&%w \})15.

This is addressed in Section 9.2.2.1.4. 1"0 single active failure
coincident with loss of offsite power can cause the loss of
either loop A or loop B. Table 9.2-4 has been changed to clarify
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QUESTION 410.5) (Section 9.2.2)

Provide the design and the minimum ESW system heat transfer rate
and flow requirements, by component, for normal plant operation
and accidents. Specify the designed allowable component
operational degradation (e.g., pump leakage) and describe the
procedures that will be followed to detect and correct these
conditions when they become excessive.

ESPONS

The ESW system is not required for normal plant operation except
during testing of the standby diesel generators. Table 9.2-3
provides the flow rates required for components in both ESW loops
during a loss of offsite power condition or a design basis
accident. Table 9.2-3 has been changed to provide the heat
transfer rates by component. The heat transfer rates for
essential components do not vary. 'Tho fouling factor for each
component is typ ::‘lJe\y 0.002 hr ft2 °F/Btu. crmmn UMD disthar
Credible pump lgakage rate would be of no consequence b:cause
the flow rate of“the pumps’is approximately 6400 gpm. As stated
w _in Section 9.2. .2, a significant difference between the dnlet
~—and outiet flow'@¥ each ESW loop is recorded and annunciated in
th 1 m.+91f the lead cooler in any pump compartment
egrades to the point that room temperatures exceed desired
levels, the redundant cooler will automatically start. In the
event that both coolers degrade to the point that the
compartments cannot be effectively cooled, high compartment
temperature will be annunciated in the control room. Operator
corrective actions could entail cooler repair, switching to the
use of ECCS equipment located in another compartment, and/or

circulation.

e ifleotal flow 16 wdicaive oF €8W loop leskeqe,
Mher ¥han pamp \edssg, and Provises e operdor with
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\\~ opening compartment doors to facilitate cooling by natural
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m (Section 9.:::"“ DRAFT

The FSAR i{s not clear with respect to the protection of the
emergency service water system from natural phenomena. Verify
that the spray pond pumphouse, which houses the emergency service
water pumps, provides protection against the effects of tornadoes
and tornado generated missiles.

RESPONSE
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QUESTION 410.58 (Section 9.2.2)

We require in accordance with GDC 64 and SRP Section 9.2.2 that
the cmerqenc¥ service water system have the capability to detect
and control leakage of radiocactive material contamination into
and out of the system. Commit to provide such a leakage control
and detection system and provide a revised FSAR figure(s) to show
the radiation monitors and the one manual and the one one manual
and one autcmatic isolation valve in series per line, as per the
Standard Review Plan.

ESPON
W he d'\sd\ox& o ern RIR hed eadnan and

L.eakage of radiocactive material is detected via radiation
monitoring systemsyin the combined ESW/RHRSW system return lines
s shown on Figure 9.2-3 and described in Section 9.2.2.2.
ection 9.2.2.2 has been changed to provide information on
leakage control capacity. These leakage control provisions
satisfy the requirements of GDC 64 and SRP Section 9.2.2.
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gSTION 410.70 (Section 9.2.6) 4 -

or concluding that the design temperature for
i11 not be exceeded using only tornado and
tected structures, systems and components.

provide the basis f
the ESw and RHRSW w
tornado missile pro

SPONSE

NTRCNED
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As described in Section 9.2.6,the Ultimate Heat Sink for LGS is an
excavated spray pond with a surface area of 9.6 acres. Four spray
networks, each having 50% capacity for shutdown of two units are
provided.

Details of the spray pond excavation and finished grading are shown in
Figures 3.8-55, 56, 57. The general arrangement of the spray pond,
spray networks, and spray pond pump structure is shown in Figure 9.2-6.
The layout of the spray networks is shown in Figure 9.2-7.

As discussed in Section 3.5.1.4, all essential structures, systems, and
camponents related to the ESW system, RHRSW system, and the UHS are
protected fram the effects of tornadoes and tornado missiles. Protection
of the spray networks is provided by location of the network piping and
sprays below the surrounding grade and by physical separation of the
networks: a)In all but the spillway area, the swrounding grade is in
excess of 3w E1. 260' while the top of the sprays are at El. 250' and
the spray network piping is between E1. 253'#" and El. 256'8".s) The
closest branches of adjacent spray networks afe separated by 65 feet.
¢) The supply piping to adjacent networks is separated by 215 feet.d)The
networks are located at a minimum distance of ¢ fram the edge of the pond.
K72 %ot
The use of elevational differences and physical separation to provide
protection of the spray pond networks fram tornmado missiles is justified
by the following considerations:

1) Only two spray networks are required for the safe shutdown of
both units.

2) The only active failure which can campramise the operability
of a spray network is failure of its supply valve (HV-57-032A,
B, C, or D). These valves may be manually operated to isclate
damaged networks, or to initiate the use of undamaged networks,
if their contrcls or rmotors are inoperable.

of the 1pr nétworks

3) The physical arrangement/precludes thi possibility that large
missiles can damage more than one spray network due to trqjectory
considerations. Multiple missiles of sufficient energy and
distribution to substantially damage multiple networks are
unlikely.

4) The loss of sare sprays in a network does not result in
substantial loss of heat removal capability for the entire
network (each network contains 240 spray nozzles).

e desian
S)ﬂ; ﬁxen’ml performance of the spray pond is based on extremely
conservative design values of initial pond temperature and
meteorology as described in Section 9.2.6.4. For all expected
corditions, the margin in thermal performance would be
considerably greater than the 10% margin demonstrated under
design conditions.




6)

7)

8)
9)

10)

DRAFT

Interconnections are provided which allow the use of the
cooling towers as a heat sink for ESW and RIRSW systems.
Such operation may be initiated fram the control room or

locally by manual operation.

The loss of more than two spray networks and the coincident

loss of the cocling towers due to tornado missiles is unlikely
due to physical separation of the cooling towers and the spray
pond. The cooling towers are loca eet fram the nearest

portion of a spray network. g
G2

mado missiles are an insignificant contributor to?lant risky because
et The low &Otu“\ of otcurionce o Hornadoes iv Ty re9.om (EROL

Plant procedures will address the various contingent actions
available to the operators to deal with degraded UHS conditions.

Substantial time is available for corrective operator actions.

Section 2.3.1.2.2) s d he
low %xﬁkehluJ of
dawmagng missles wece one
+o O‘Zt:?(

JIR/gra/Y-6



-

wnms RAFT

QUESTION 410.72 (Section 9.3.1)

Verify the availability of the 7 day {nstrument air supply after
a safe shutdown earthquake which fails all non-seismic Category 1
air piping (which. includes all 1" JDD-106 air lines). Consider
th: resgit;nt loss of offsite power and the single failure of
valve 1024E.

RESPONSE

Two seismic Category I air supplies have been provided to assure
the long-term operability of the ADS valves. One air supply
serves three ADS valves, the other serves the remaining two.
These air supplies have been designed to remain operable
following a loss of offsite power. F .ch is provided with an
external connection which may be used to provide pneumatic
pressure for periods beyond 7 days. Redundant automatic valves
are provided to isolate the seismic Category I portions of the
system from the non-seismic Category I portions. These two air
supplies are physically separated such that no single failure can
prevent the required long-term operation of the ADS valves.

iwce 431 has been
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LGS FSAR

QUESTION 410.74 (Section 9.3.1)

Provide a discussion of the maintenance and periodic testing
program for each instrument air system to assure compliance with
the requirements of ANSI MC11.1-1976. Specify the maximum time
between testing of the compressed air system in the discussion.

RESPONSE

DRAFT

ATTACED



Linrtck is in compliance with the requirements of ANSI
MC11.1-1976 as discussed in the response to Question 410.73.
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LGS FSAR

QUESTION 410.81 (Section 5.4.1)

Provide a drawing which shows the details of the tornado missile
protection for each air intake and exhaust structure.

RESPON
Ternado

Figure 9.4-12 has been jadded to show the missile protection for
the control structure gxhaust. Missile protection for the diesel
generator enclosure aig. i takgdgad exhaust are shown on Figures
1.2-35 and 1.2-36. 9633&?"; et iesel combustinn air eshausth
R is deséeibed in Sectima 9. 5.8.3

1 the control structure air intake (Figure 1.2-27) and for the
spray pond pump structure air intakes and exhausts (Figures

1.2-37 and 1.2-39), missile protection is provided by virtue of
the building design.

Table 3.5-8 gives minimum dimensions of missile barriers.

410.81-1 Rev. 14, 12/82
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QUESTION 410.85 (Section 9.4.6, 9.4.7)

(a) Assuming the outside air temperature is at its maximum value
of 106°F, verify that diesel generators will not fail at full
load. Specify the maximum temperature in the diesel
generator cell.

(b) Assuming the outside air temperature is at its maximum value
of 106°F verify that no emergency or residual heat removal
service water pump will fail. Specify the maximum
temperature in the spray pond pump room.

RESPONSE

The design basis for the outdoor air temperature used in
designing the HVAC systems for the spray pond pumphouse and for
the diesel generator enclosure is in accordance with the 1977
ASHRAE Fundamentals, Volume 1, Chapter 23. The use of ASHRAE is
consistent with the practices used by other plants in the nuclear
industry. Table 1 of Chapter 23 of the 1977 ASHRAE Fundamentals
shows that the highest 1% design dry-bulb temperature for the
areas around Limerick is 94°F. A design outside air temperature
of 95°F was conservatively used for Limerick, which corresponds
to a maximum internal room temperature of 115°F for both items a)
and b) above. The diesel generators and emergency and residual
heat removal service water pumps were qualified to operate at
this design room temperature throughout their normal operating
lives and any accident conditions.

The 1% design dry-bulb temperatures provided in ASHRAE represent
values that have been equalled or exceeded for 1% of the total
hours during the summer months of June through September.

In a normal summer, there would be less than 30 hours at or above
this value. Even when the design value is exceeded, it would not
normally be exceeded by a large amount. The data from Limerick
Weather Station 1 (Table 2.3.2-52) shows that the maximum
temperature was 96.2°F for the period between January 1972
through December 1976. The use of 106°F, the maximum temperature
recorded in Philadelphia over the last century, does not
represent a realistic design basis.

b étuek
The few hours a year in which the room 5é;;erature might exceed
115°F due to an outside air temperature/greater—than 95°F,would

not adversely affect the operation of, the-subject-compone, "
4&1 -related and 106°F
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RESPONSE

QUESTION 410.89 {Section—=10.3) o

verify that the structure which contains the main stear piping up

to the main stop valves, is seismic Category 1. .Furthermore, . AR
verify that no non-seismic Category 1 piping or appurtenances are G
located above the main steam piping and associated valves which
could damage the main steam piping and appurtenances during a o
safe shutdown earthquake.

—— - - — - ——— - — . —

The main steam piping is seismic Category 1 up to the main stop

valves. The main steam lines, up to and including the second ——— —-- -~

isolation valves, are Jocated in a seismic Category 1 structure.
The remainder of the main steam piping, up to the stop valves, is
located in the turbine enclosure, which is seismic Category 11.
However, as described in Sections 3.8.4.1.8 and 10.3.3, those
portions of the turbine enclosure that support the main steam
lines are designed soO that the main steam lines and their

" gupports maintain their integrity under the seismic loading

resulting from the SSE. -
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