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SUBJECT: Limerick Generating Station, Units 1 § 2

REFERENCE : Meeting between Containment Systems Branch (CSB)
Reviewer, Mr. F. Eltawila, and Philadelphia
Electric Company on April 7, 1983

Dear Mr. Schwencer:

The referenced meeting was held to discuss twenty issues of
concern to the CSB. As a result of the discussions, we will make
changes to the FSAR, the Design Assessment Report and to the responses
previously provided to Questions raised by the CSB. Attached are
drafts of the changes prepared in response to issues 1, 3a, 3b,

4, 7, 8, 10, 11, 12, 13, 15, 16 and 18. These draft changes will be

formally incorporated into the FSAR revision scheduled for June 1983.

Also attached is a brief discussion of issue 17, indicating that
a report on the functionality of the Limerick Purge § Vent Valves
will be submitted to the NRC staff for review later in May 1983.
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Information responding to issues 5b, 5¢, 5d and 5e will be pro-
vided later in May 1983, as will information on issue 20.

Very tru yours,

JTR/cam ¢/1
Attachments
Copy to: See attached service list
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The CSR review of the applicant's response to Question 880.7 has determined that
the requirements of Appendix A to SRP Section 6.2.1.).c concerning steam bypass
Capability have been met with one exception. The exception is that the applicant

" must commit 10 the leakage test and surveillance requirements stated in Positions

B.2 and B.3 of Appendix A to SRP Section 6.2.).).c including the specilied

" frequencies. (Open ltem)
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LGS FSAR

flow rate of one spray system is 500 gpm. With two
spray systems in operation, the required efficiency
would be halved. The spray efficiency is typically on
the order of 0.7 and, therefore, even with a single
system is operation, the termination of the wetwell (and
drywell) pressure increase is assured.

Required Efficiency of

Spray Tempecature | 1 Wetwell Spray System
700F 0.22 |
90°F 0.24 |
1200F 0.28 |
C. The wetwell spray system is to be used to mitigate the

consequences of suppression pool steam bypass high
pressure. Limerick is in compliance with the guidelines
of SRP 3.2.2 and Regulatory Guide 1.26 because the
safety-related design basis for the containment spray
system is that it provide a means of pressure reduction,

not heat removal.

Therefore seismic Category 1/Quality Group C standards
are adequate for the wetwell spray headers. The
containment spray system is also designed to be operable
following a loss of offsite power plus a single failure.

As discussed in Section 6.2.1.1.5.2, use of the
containment sprays is only one option available to the
operator to respond to high pressure resulting from
steam bypass of the suppression pool.

The Quality Group designations for the containment spray
system have not changed since the PSAR was submitted.

Section 6.2.6.5.1 and Table 14.2-4 have been changed to

provide the requested information.

e. A visual inspection will be conducted prior to each
integrated leak rate test to detect possible drywell-to-
suppression bypass leakage paths. A visual inspection
of each primary containment vacuum relief valve assembly
will be conducted during each refueling outage to verify
that it is clear of foreign matter.

f. The vacuum relief valve position indicator system has
adequate sensitivity to detect a total valve opening,
for all valves, that is less than the bypass capability
for a small break. Valve opening is detectable at a
disk lift of 0.06 inches or greater above the valve

480.7-5 Rev. 14, 12/82
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LGS FSAR

seat. Even assuming that all the vacuum breakers are
open by 0.06 inches, the corresponding leakage area,
A’vk, is well below 0.05 ft2. Therefore, the valve
leakage, which is based on the assumption that the valve
opening is evenly divided among all the vacuum breakers,
is well within the limits of acceptable bypass leakage.

; 1tdbé =1
Vacuum breakers will be for operability at an

interval specified by the technical specifications. TAs

Swef’bnce 'fél'-, vf” be in GCO«J’“ kzﬁ“» The
BwWR Stondard Tethnicd Sfcc-‘f-‘ufm\s (‘f.‘.‘f. 2.6)_

Rev. 14, 12/82 480.7-6



LGS FSAR

leakage rate tested with that liquid. The¢ liquid leakage
measured is neither converted to equivalent air leakage nor added
to the Type B and C test totals. Isolation valves tested with
liquid are identified in Table 6.2-25.

The acceptance criteria for all penetrationé and isolation valves
subject to Type B and C tests are given in Chaper 16.

6.2.6.4 Scheduling and Reporting of Periodic Tests

The periodic leakage rate test schedules for Types A, B and C
tests are given in Chapter 16.

Type B and C tests can be conducted at any time during normal
plant operations or during shutdown periods, so long as the time
interval between tests for any individual Type B or C test does
not exceed the maximum allowable interval specified in

Chapter 16. Each time a Type B or C test is completed, the
overall total leakage rate for all required Type B and C tests is
ccrrected for any differences noted.

Provicions for reporting test results are given in Chapter 16.

6.2.6.5 Special Testing Reguirements

6.2.€.5.1 Drywell Steam Bypass Test

Following the drywell structural integrity test, described in
Section 3.8.1.7, a preoperational drywell leakage rate test is
performed at drywell design pressure. Table 14.2-4 gives the
test descriptions. Preoperational and periodic drywell leakage
rate tests at a reduced pressure, defined in Chapter 16, are
performed following the preoperational amnd-periodi€ Type A test
gescribed-above. These drywell leakage rate tests verify, over
the design life of the plant, that no paths for gross leakage
from the drywell to the suppression chamber air space bypassing
the pressure suppression feature exist. The combination of the
design pressure and reduced pressure leakage rate tests also
verifies that the drywell performs adequately for the full range
of postulated primary system break sizes. The drywell leakage
rate limits specified in Chapter 16 are based on a value of 10%
of the allowable bypass A//K for small breaks that are described.

in Section 6.2.1.1.5.4.

Drywell leakage rate tests are performed with the drywell
isolated from the suppression chamber. Valves and system lineups
are the same as for the Type A test except any paths for
equalizing drywell and suppression chamber pressure open during
the Type A test are isolated. The drywell atmosphere is allowed
to stabilize for a period of cne hour after attaining test
pressure. Leakage rate test calculations, using the pressure
decay method, commence after the stabilization period.

6.2-83 Rev. 11, 10/82
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The pressure decay method is based on drywell atmosphere pressure
and temperature observations and the known drywell free air
volume specified in Table 6.2-22. Leakage rate is calculated
from the pressure and temperature data, drywell free air volume,

and elapsed time.

The periodic drywell leakage rate test pressures, test duration,

and acceptance criteria are specified in Chapter 16. Periodic

drywell leakage rate tests are performed at the intervals

specified in Chapter 16. TA's Jurveillance TesTing will be in accordaw e
- Pe BwR Stasderd Techntal

6.2.7 POST-ACCIDENT SYSTEM ISOLATION sfe¢.‘£‘¢.'ﬁw (9.6.2.1.4)

Following an accident in which significant fuel damage is
postulated to occur, a number of plant systems whose piping
penetrates the primary containment may contain highly radioactive
fluids. Adeguate system isolation features exist to ensure that
the integrity of these systems will be maintained.

6.2.7.1 System Isolation Provisions

The boundaries of potentially contaminated systems are adequately
isolated by one of the following:

a Two normally closed manual valves

b) One normally closed manual valve (low pressure piping)
c) One or two normally closed manual valves and a cap

d) One safety relief valve or one rupture disc

e) Two check valves

f) One remotely actuated valve and one check valve
g) Two remotely actuated valves

In cases where a renotely actuated valve is required to change
position to provide system isolation, the valve receives an auto
isolation signal. In some cases a system isolation valve does
not receive a direct isolation signal but is interlocked to close
when a containment isolation valve or other valve opens to permit
fluid flow from the containment.

Table 6.2-26 lists remotely-actuated system isolation valves,
their normal and required accident positions and their actuation
signals. Containment isolation valves that also provide post-
accident system isolation are not included in this table but are

listed in Table 6.2-17.

Rev. 15, 12/82 €.2-84
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The applicant has not adequately demonstrated why inadvertent actuation of both )

 @rywel spray trains should not be considered in the evaluation of the drywell floor
.. reverse pressure design basis and the drywel! external pressure design basis. Also

the drywell floor reverse pressure design basis must be stated because the FSAR
.. and Design Assessment Report (DAR) give conflicting values. (Open ltem)
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QUESTION 480.4 (Section 6.2.1.1)

Provide a detailed description of the administrative procedures
that will preclude the actuation of both drywell spray networks
whenever the suppression pool temperature is below 105°F (see
FSAR Section 6.2.1.1.4).

RESPONSE

Operation of the drywell sprays at Limerick will be governed by
appropriate emergency procedures, which will be written and
revised to implement the BWR Owners Group Emergency Guidelines.
There will be no other procedural requiremerts or administrative
directives that will cause drywell sprays to be used. At
present, the emergency procedures will be written to Revision 2
of the Owners Group Emergency Guidelines, which is currently
under review by the Commission. Specifically, the following
steps in the guidelines direct use of the drywell sprays: PC/P-3,
PC/P-6, SP/L-3.3 and SP/L-3.4. At each of these steps, the
operators will be directed first to determine if the present
combination of suppression chamber temperature and drywell
pressure fall below the drywell spray initiation pressure limit.
1f the combination of parameters is below the limit, the operator
is directed to initiate drywel! spray with a slow vate not to
exceed the maximum drywell spray flow rate limit. Both of these
limits will be calculated in accordance with Appendix C to the
Owners Group Emergency Guidelines. The specific details oir the
calculations are given in Appendix C, Section 8.0 for the drywell
spray initiation pressure limit and Section 9.0 for the maximum
drywell spray flow rate limit. These limits prevent the
generation of drywell negative pressures relative to secondary
containments and suppression pools that could be damaging to the
containment vessel.

e Unadoudfmt ackuakion ok)%x*&\ dh\@ux&ﬁ. sy vedns
B alse provuntid \M.A*\u.*\“a—boud \W%Mw\‘m\
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The applicant has not adequately demonstrated why Inadvertent actuation of both

~ drywel spray tralns should not be considered in the evaluation of the drywell floor
reverse pressure design basis and the drywell externs' pressure design basis. Also

" the drywell floor reverse pressure design basis must be stated because the FSAR
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Load or_ Phenomenon

b. Large
Structures

C. Grating

6. Wetwell Air
Compression

a. Wall Loads

b. Diaphragm
Upward Loads

5. Asymmetric LOCA
Pool

C. Steam Condensation and
Chuqqing Loads

1. Downcome ¢ Lateral
Loads

a. Single-Vent
Loads (24 in.)

b. Multiple-Vent
Loads 24 in.)

LGS DAR

TABLE 1.3-2 (Continued)

Criveria
NRC Acceptance Criteria Source
None - Plant unique load NUREG-0487
where applicable.

P draq vs. qrating area NUREG-0487
correlation and pool

velocity vs. elevation.

Pool velocity from the

PSAM. P drag multi-

plied by dynamic load

factor.

Direct application of NUREG-0487
the PSAM calculated
pressure due to wetwell
compression.

5.5 psid for diaphrage NUREG~-0808
loadings only.

NUREG-0487
Supplement 1

Use 20 percent of max-
imum bubble pressure
statically applied to
172 of the submerged
boundary.

Dynamic load to end of NUREG-0808
vent., Half sine® wave
with a duration of 3 to
6 ms8 and corresponding
maximum amplitudes of
65 to 10 Kibf.
Prescribed variation of NUREG~-0808
load per vent vs. numnber

of vents, Determined

from single vent dyna-

mic load specification

(Page 3 of 10) |

LGS
Posaition

Not Applicable
No larqe
Structures

Acceptable

Acceptable

CALCULXTED A.’PO‘P
10.6 esp (Fre 4>-3
4.3 —4),

DIAPIR AG S AR

PESIeN AP0P=>0 -

Acceptable ,

Acceptable

Acceptable

Acceptable

Rev. 2, 03783



LGS DAR

TABLE 1.4-1

(Page 1 of 3)

CONTAINMENT DESIGN PARAMETERS

DRYWELL AND SUPPRESSION CHAMBER
Internal desi¢n pressure, psig

External tc internal design
differential pressure, psid

Drywell deck design differential
pressure, psid

Design temperature, ©F

Drywell net free volume
including downcomers, ft3

Suppression chamber free volume, ft3

Low level
High level
Suppression pool water volume, ft?
Low level
High level

Suppression pool net surface area,
outside pedestal, ft2

Supression pool depth, ft
Low level
Normal level
High level

VENT SYSTEM

Number of downcomers

Nominal downcomer diameter, ft

Total vent area, ft2

Suppression
Drywell Chamber
55 55
5 5
30 290
DowWNWARZ D upw ARD
340 220
248,950
161,350
149,425
115,903
127,756
4974
22'
ay'
24'-3"
87
2
256.5




LGS FSAR

Section 1.8 provides references to Regulatory Guides discussed in
the FSAR. Regulatory Guides specific to this section are
discussed in this section.

3.8.3.3 Loads and Loading Combinations

Tables 3.8-2 and 3.8-5 through 3.8-8 list the loading
combinations used for the design and analysis of the containment
internal structures.

The internal structures are also analyzed for hydrodynamic loads
resulting from main steam relief valve discharge and LOCA
phenomena. For a definition of loads and loading combinations
(including hydrodynamic loads), see Refs 3.8-1 and 3.8-2.

3.8.3.3.1 Diaphragm Slab and Reactor Pedestal

Table 3.8-2 lists the loading combinations used for the design of
the diaphragm slab and reactor pedestal. Descriptions of the
loads are as follows:

a. Dead Load, Live Load, and Seismic Loads

For a description of dead load, live load, and seismic
loads, see Section 3.8.1.3.

b. Design Basis Accident Pressure Load

The diaphragm <lab and the reactor pedestal are designed
for the t~11~ving pressures:

1. Maximum pressure: 55 psig in the drywell and the
suppressirn chamber
PouNwae O
3. Maximum differential pressure: 30 psiga(55 psig in
the drywell and 25 psig in the suppression chamb r),

SO P5ig Upunes (B5PNE W The SO Qee®u D D

c¢. Thermal Loads W e W)

The temperatures above and below the diaphragm slab for
the operating and the postulated design accident
conditions are shown in Table 3.8-3. The portions of
the reactor pedestal above and below the diaphragm slab
are designed for the drywell and suppression chamber
maximum temperatures listed in Table 3.8-3,

Thermal effects anticipated at the time of the
structural acceptance test are insignificant, since the
difference in temperatures inside and outside the
containment during the test is small.

3.8-30

:



Seckion 6.2.1.0.3.4 (covt'd) LGS FSAR

pocl. As the vapor formed in the drywell is condensed in the
suppression pool, the temperature of the suppression pool water
peaks and the suppression chamber pressure stabilizes. The
drywell pressure stabilizes at a slightly higher pressure, the
difference being equal to the downcomer submergence. During the
RPV depressurization phase, most of the noncondensable gases
initially in the drywell are forced into the suppression chamber.
However, following depressurization the norncondensables
redistribute between the drywell and suppression chamber via the
vacuum relief valve system. This redistribution takes place as
steam in the drywell is condensed by the relatively cool ECCS
water which is beginning to cascade from the break causing the
drywell pressure to decrease. :

Two cases leading to potentially rapid drywell depressurization
were considered for wetwell-to-drywell vacuum breaker sizing:

a. The inadvertent actuation of one drywell spray train
(10,000 gpm @ 90°F, assumed)

b. Maximum ECCS spillage (7750 lbm/sec @ 140°F exit
temperature, assumed) during the depressurization phase
of the large recirculation outlet line break LOCA

Each case was considered to determine the number of vacuum

breaker valve assemblies required to ensure that the maximum

differential pressure across the diaphragm slab in the upward

direction dces not exceed allowables. For the analyses, a

conservatively low 3 psid across the diaphragm slab was used,

well below the present design allowable of )‘psid CPWARD .
‘ AL

In the analyses done for both cases, a. and b., it was
conservatively assumed that all noncondensables have been removed
to the wetwell vapor region prior to drywell depressurization.

In addition to this, for the Case a. accident a 100% spray
efficiency, together with a drywell temperature of 273°F, combine
with the assumptions regarding spray rate and inlet temperature
noted above, to render this analysis conservative. This results
in a net drywell energy removal rate of approximately

321,000 Btu/sec.

The analysis for Case b. assumes a drywell saturation temperature
of 262°F, an ECCS drop fall height of 42 feet, an average drop
diameter of 1 inch (for calculating condensation heat transfer to
the falling ECCS spillage), and an average heat transfer
coefficient of 2300 Btu/hr-ft2-oF (for calculating heat transfer
from the drywell vapor region to the pool of ECCS spillage
collected on the drywell floor). These considerations, combined
with the assumptions regarding noncondensables and ECCS spillage
rate and temperature, yield a net drywell energy removal rate of
approximately 318,000 Btu/sec for an ECCS spillage spray
effectiveness of 34%.

6.2-9
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TABLE 6.2-1

(Page 1 of 2)

CONTAINMENT DESIGN PARAMETERS

DRYWELL AND SUPPRESSION CHAMBER

Internal design pressure, psig

External to internal design
differential pressure, psid

Drywell deck design differential
pressure, psid

Design temperature, °F
Drywell net free volume, ft?
Design leak rate, % by weight/day

Maximum allowable leak rate,
% by weight/day

Suppression chamber free volume, ft?
Low level
High level

Suppression pool water volume, ft3
Low level
High level

Suppression pool surface area, ft2

Suppression pool depth, ft

Low level

High level | .
VENT SYSTEM

Number of downcomers

SUPPRESSION
DRYWELL CHAMBER
55 55
5 5
30 20
Downwend VPwnen
340 220

248,950¢)

0.5 0.5

0.5 0.5
161,350
149,425

115,903¢2)
127,756¢2)
4974¢2) |

(outside
pedestal)

22
¢ 24' 3"

87

Rev. 19, 04/83
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TABLE 6.2-5

SUMMARY OF SHORT-TERM
CONTAINMENT RESPONSES TO RECIRCULATION LINE AND
MAIN STEAM LINE BREAKS

MAIN
RECIRCULATION STEAM LINE

LINE BREAK BREAK

Peak drywell pressure, nsig 44.02 36.20
OE»NWMD

Peak drywell deck,differential 25.995 19.8
pressure, psid A )
Time of peak pressures, sec 13.66 20.12
Peak drywell temperature, ©OF 290.9 330
Peak suppression chamber pressure, 30.57 30.55
pPsig
Time of peak suppression chamber 34.75 50
pressure, sec
Peak suppression pool temperature 135.7 136
during blowdown, ©F
Calculated drywell pressuce margin, % 20 34
Calculated suppression chamber Ly 44
pressure margin, %
Calculated deck differential 13 35
pressure margin, %
Energy released to containment 262.23 -
at time of peak pressure, 10¢ Bty
Energy absorbed by passive heat 0 0

sinks at time of peak pressure,

10¢ Btu
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CHAPTER 3

DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT AND SYSTEMS

Table No.
3.11-1

3011-2

3 011-3

3.11-4

3011-5

3.11-5a
3.11-5b
3.11-5¢
3.11-54
3.11-5e
3.11-5¢f
3.11-5g
3.11-5h
3.11-5i
3.11-5j
3.11-5k
3.11-51
3.11-5m
3.11-6

TABLES (Cont'd)
Title

Pressure, Temperature, and Relative Humidity Environ-
mental Conditions in which NSSS Components have been
Designed to Operate

Accident Environment (Primary Containment) Maximum
Environment Envelopes for which NSSS Components have
been Designed to Operate in and/or Remain in a Safe
Condition

Accident Environment (Reactor Enclosure) Maximum
Environment Envelopes for which NSSS Components have
been Designed to Operate and/or Remain in a Safe
Condition

Radiation Environmental Conditions for which NSSS
Components have been Designed to Operate In and/or
Remain in a Safe Condition

Calculated Normal and Maximum Plant Environmental
Conditions

Calculated Primary Containment Dose Rates
Calculated SGTS Carbon Filter Dose Rates

Calculated Secondary Containment Dose Rates

@
Calculated 22 Inch Recombiner Piping Dose Rates

Calculated 6 Inch ECCS Piping Dose Rates
Calculated 14 Inch ECCS Piping Dose Rates
Calculated 16 Inch ECCS Piping Dose Rates

Calculated 18 Inch Shutdown Cooling Piping Dose Rates

ECLs

Calculated 24 Inch Piping Dose Rates

Calculated 30 Inch Shutdown Cooling Piping Dose Rates
rers Carbon Filéer
Calculated

Irnd RCIC N
Calculated 10 tmsip-Rewewor Steam Exhaust Piping Dose Rates

Dose Rates

HPCI Suppl
Calculated 12 Inch #esetow Steanm iuhé;it Piping Dose Rates

Water Quality

Tew 20 5083
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Figure No.

LGS FSAR
CHAPTER 3

DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT
AND SYSTEMS

FIGURES (Cont'd)

Title

3.9"6
309-7
3.9’8

3.10-1
3.10-2
3.10-3
3.10-4
3.11-1
3.11-2

3.11-3

3.11-4

3.11-5

3.11-6

3.11-7

Fuel Support Pieces
Jet Pump

Pressure Nodes Used for Depressurization
Analysis

Typical Bench Board
Instrument Rack

Typical Local Rack

NEMA Type 12 Enclosure
Primary Containment Zones

Calculated Post-LOCA Bounding Primary
Containment Pressure Profile

Calculated Post-LOCA Bounding M'Prn.ﬁw'& CO'\h;nuo\t

Temperature Profile

Rl bt &R ST Bttt
Tenpesatustinaiese Dclcted
Calculated Reactor Enclosure LOCA
Temperature Profile

Calculated Control Structure LOCA
Temperature Profile

Calculated Isolation Valve Compartment
(E1.217') HELB Temperature Profile

-

Ixxxii ZA) 'Z/ 5—/53
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3.11 ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRIQ}L EQUIPMENT

Engineered safety feature (ESF) systems, including the reactor
protection system (RPS), are safety-related equipment installed
tn accordance with mechanical and electrical separation
requirements and designed and qualified, with appropriate
margins, to function properly in the following service
environments:

a. For all normal and upset environmental design
conditions, including the maximum and minimum limits for
temperature, pressure, relative humidity, and radiation
(gamma and neutron), the equipment is required to
perform its normal operational function and/or pass its
periodic tests. Otherwise, the eguipment must remain in
a safe mode available for operation (excluding
maintenance activities, if the equipment is part of a
mutually redundant system or standby equipment). The
normal and upset environmental requiremerts are
specified in Tables 3.11-1 and 3.11-5.

b. In addition to the normal and upset operational
environmental design bases stated above, the safety-
related ESF equipment is designed to perform its safety
function during exposure to the post-accident
environment present in its operational area and/or
remain in a safe mode after its safety function is
performed.

Environmental design criteria for the design of mechanical and
electrical components of the ESF system and RPS conform to 10 CFR
Part 50, Appendix A, General Design Criteria 1, "Quality
Standards and Records"; General Design Criteria 2, "Design Bases
for Portection Against Natural Phenomena™; 4, "Environmental angd
Missile Design Bases"; 23, "Protection System Failure Modes"; 50,
"Containment Design Basis"; and 10 CFR Part 50, Appendix B,

Section XT. “@wsivetrew=of NUREG 0568, Interim Staff Position on
Environmental Qualification of Safety-Related Electrical
Equipment, is Currently in progress and will be :

discussed |n & separnde” Eavirom peatal @m{f#.}éa!wn kepert.

3.11.1 EQUIPMENT IDENTIFICATION AND ENVIRONMENTAL CONDITIONS

3.11.1.1 Nuclear Steanm Supply System (NSSS) Engineered Safety
Features and Reactor Protection

System Equipment

An ESF is a safety-related system that provides a safety function
to prevent, limit, or mitigate the consequences of a design basis
accident (DBA) that may cause major fuel damage. An ESF includes
the primary auxiliary systems of the safety system. The

identification, location, and accident environmental design bases

3.11-1
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Total integrated radiation doses (TID) for 40 years
are calculated for a 100% load factor and rated
power at various locations during normal operation,
as shown in Table 3.11-5,

In addition to the normal and abnormal plant operation
environmental requirements listed in a above, ESF
components required to mitigate the consequences of a
DBA and effect a safe shutdown are designed to remain
functional during exposure to the applicable accident
environmental conditions. Applicable accident
environmental conditions are those anticipated to follow
a DBA that the component is intended to mitigate and are
listed below.

Components Inside Containment

Specific values for temperature, pressure, relative
humidity, and TID inside containment following a
DBA are listed in Table 3.11-5. The TID inside
containment is calculated by assuming that 100% of
the core noble gas inventory, 50% of the core

halogen inventory, and 1% of the core solid fission
¥———"'Tr'oaucf inventory are releasea.d The duration of

Tnsert

the DBA is assumed to be 180 days. Teemswereree
e e W . e

g s ey

Components Outside Containment

Specific values for temperature, pressure, relative
hurmidity, and TID outside containment following a
DBA are given in Table 3.11-5. The TID outside
containment is calculated by assuming that 50% of
the core halogen inventory and 1% of the core solid

fission product inventory are in the emergency core
B ~—*B5Ting system (ECCS) water alter a DEA.M The

duration of the DBA is assumed to be 180 days. e
: e Mhbahad s :
Vil SR R~

3.11.2 QUALIFICATION TESTS AND ANALYSIS

3.%3.3.%

NSSS Class IE Electrical and Mechanical Equipment

Qualification

All components of the Class IE equipment are qualified, either by
test or analysis, consistent with Institute of Electrical and
Electronics Engineers (1EEE) 323-1971. Those components used in
several systems, which can be located in different plant areas,
are tested or analyzed for the worst environmental conditions in
which they are required to function. Consideration of their

3.11=-4
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. These source terms are consistent
with those specified in NUREG-0588 and

NUREG-0737.
The primary containment airborne dose

calculations assumed that 50% of the 50%
(i.e. 25%) halogen release from the core
plates out instantaneously, as assumed
implicitly in Regulatory Guide 1.3, Rev. 2.
The airborne doses were calculated assuming
source terms diluted by the primary contain-
ment (drywell and wetwell) free volume.
These assumptions are consistent with those
specified in NUREG-0737.

The beta doses and dose rates were calcu~-
lated assuming an infinite qloud geometry.

3 - " : : lod ;

e s o S e S S e
' . The LGS

post-accident airborne radiation doses were

calcualted in accordance with NUREG-0737

and not specifically based on NUREG-0588.
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malfunction limits for critical parameters for different
applications, where possible, is called for in the tgst
procedures.

Systems containing Class lE components are analyzed to ensure
Icompliance with JEEE 27¢-1971, paragraph 4.3, relating to the
'single failure criteria of IEEE 379-1972, and paragraph 4.4,
relating to completion of protective actions.

3.11.2.1.1 NSSS Safety-Related Equipment Qualification

All components of safety-related equipment are tested and/or
analyzed to meet the requirements of 10 CFR Part 50, Criteria 1,
4, 23, and 50. Satisfaction of Criterion 1 is achieved by
reviews to assure that tests or analyses conform to the design,
procurement, fabrication, and environmental qualification
documentation. The environmental requirements of Criterion 4 are
addressed in this section, while considerations relating to
missiles are addressed in Section 3.5. The normal upset and
abnormal postulated accident environments are shown in

Tables 3.11-1 through 3.11-4 for Class lE electrical component
qualification to meet the requirements of Criterion 23 for
protection system failure modes, which are addressed in

Chapter 7. The LOCA containment pressures and temperatures used
for component tests and analyses to satisfy the requirements of
criterion 50 and assure containment integrity are shown in

Table 3.11-2.

Section B.1.6.1 discusses Regulatory Guide 1.30, relating to the
installation and related quality assurance of controls and
instrumentation; Regulatory Guide 1.40, relating to continuous
duty safety-related motors inside the primary containment;
Regulatory Guide 1.63, relating to electrical penetrations;
Regulatory Guide 1.131, relating to qualification of electrical
cables, field splices, and connections.

The NSSS-supplied cable does not experience severe environmental
conditions, since it experiences the control room environment.
This cable is qualified as part of the power generation control
center (PGCC) floor section module. The qualification
information for the floor section module is contained in the PGCC
NEDO-10466.

Compliance with JEEE-323(1974) and Regulatory Guide 1.89 were not
design and qualification requirements for this plant. Class IE
equipment supplied by General Electric has been tested in order
to comply with IEEE-323(1971) criteria. A program to evaluate

——toniormance o INMtipsaucrusments Of NUREG 0588, Interim Staff

Position on Environmental Qualification of Safety "ty Related __—
Electrical Equipment, is wader—developmem., The results of that
program will be mRTTrporated—tnte-~the FSAR: dscussed 1n a

separnke Environmentad  Qualifiéohon Peport,

3.11-5

.
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Normal and maximum radiation exposures based on the above

assumptions are presented in Table 3.11-5, .

Organic materials that exist within the containment are

idgntified in Section 6.1.2. e rtMuitadidttOMerposuees

D aaamete o S ESS o e - -TYa SR R S S
I 5 Sl . it " "
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3.11-12
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TABLE 3.11-% (Cont'd)

Wotes (Cont'd)

)

s

")

m
(L))
(§ 1]
e
on
o)
on
(4
s
(1e)
(m
e
(9
(20)
@
2
2y
(240
(25
(26)

27

FPirst number corresponds to maxisum LOCA/loss of ventilation tewperature. Second number corresponds to saxisum Nigh Energy Line Break tempersture,
where applicable. Break ldentification ls indicated as follows:

a. RCIC ateam line break in RCIC pump room

b. HPCI steam line break in NPCI pump room

€. HPCL steam line break in isolation valve compartmsent

4., MU Line break in BWCU nonregenerative hest exchanger compartmsent

e. BWCU line break in IWCU pump room

f. B line break in FMWCU regenerative heat exchanger compartment

9. FCU line break in RWCU Jsolation valve compartment

h. Main steam line break (n main steam tunnel

i. WHR steam line break in RHR compartment

LOCA temperature profiles as a function of time are provided in Plgure 3.11-) through Pigure 3. 11-4. Por areas without
LOCA tesperature profiles, sssume the maximum temperature lasts 80 days. The isolation valve compartsent WELD temperasture
profile as a function of time is provided in Pigure 3.11-7, Areas which have maximum WELA temperstures listed, but do not
have HELB temperature profiles, only contain components which will have complieted thelr safety function once the blowdown
has ceaned, which in all cases in significantly less than one minute. The maximum temperatures listed for the comtrol
structure are maximum LOCA temperatures. Mazimum temperatures resulting from other accidents will be evaluated lster.
Those rooms which experience High Enerqgy Line Break, (dentified by letters per note 4, will be subjected to 1008
telative humidity for 72 hours after the start of the Righ Pnergy Line Break at which time the relative humidity

will fall below 908, Por the norsal primary containment relative humidity, the minimum relative humidity is provided
instesd of the aversge relative humidity,

The LOCA total integrated doses are for 180 days. The bela doses and dose rates are conservatively based on Infinite
clovd qeometry. and the domses for areas containing radicactive pipes are conserva®ively based on piping contact doses.
Doses for specific components within these areas say be lower, depending on distance and spatisl relationshipe.

Primary Containment Clowd (See Table 3.11-Sa).

Control Structure Cloud, Adjscent Piping Shine (Dose rates not tabulated becsuse of low Total Integrated Dose (TID)).
SGTS Carbon Filter (See Table 3.11-5b).

Adjacent Clood Shine, AMiacent Piping Shine and SCTS Carbon Fllter Shine (Dose rates not tsbulasted because of low TID) .
Control Structure Cloud and SGTS Carbon Flliter Shine (Dose rates not tabulated becsuse of low TID).

Secondary Containment Cloud (see Table 3.11-57)

30* Shutdown Cooling Piping (see Table 1.11-53)

24* Shutdown Cooling Piping (see Table 3.1i-31)

18* Shutdown Cooling Piping (see Table !."-Sh)

16 Shutdown Cooling Piping (see Table 3.11-59)

6" Bhutdown Cooling Piping (see Table 1.11-5%)

16° PCCS Piping (see Table 3.11-57)

14* PCCS Piping (see Table 3.11-5f)

6" PCCS Piping (eee Table 3.11-5%)

12% HPCL Steam Supply Piping (see Table ).n-s'l

10" RCIC Steam Pxhaust Piping (see Table 3. 11-5%)

RERS Carbon Pilter (see Table 3.11-5%)

6% recombiner piping (see Table !.ll-s")

This room is located on the reactor enclosure roof.

The North Stack Radiation Monitoring Room tespersture drops to 130°F after § daye

24" POCS Plping (see Table 3.11-51)

T10015%0-01V Ao 20

Pyl
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TABLE 3.11-5a 8

CALCULATED PRIMARY CONTAINMENT DOSE RATES 10

12
Gamma Dose Rates 15
TIME DOSE RATE INT. DOSE TOTAL 18
INT. HES R/HR RADS RADS 19
. 10E-01 1.07E+07 .00 .00 21
.S0E-00 3.51E+06 3.16E+06 3.16E+06 22
.10E+O" 2.60E+06 1.52E+06 4.6BE+06 23
.20E+01 1.B5E+06 2.20E+06 6.BEE+D6 24
.40E-01 1.23E+06 3.04E+06 9.92E+06 25
.80E-01 7.10E+05 3.79E+06 1.37E+07 26
.16E+02 3.66E+05 4.15E+06 1.79E+07 27
.24E+02 2.41E+05 2.39E+06 2.03E+07 28
+96E+02 7.17E+04 1.01E+07 3.03E+C7 29
.24E+03 3.45E+04 7.3272+06 3.76E+07 30
+72E+03 4.37E+03 7.00E+06 4.46E+07 3
.22E+04 2.56E+01 1.22E+06 4.5BE+07 32
.43E+04 6.5€6E+00 3.02E+04 4.5%E+07 33
Beta Dose Rates 36
TIME DOSE RATE INT. DOSE TOTAL 39
INT. HRS R/HR RADS RADS 40
. 10E-01 1.30E+08 .00 .00 42
.S50E«00 4.4BE+07 3.92E+07 3.92E+07 43
. 10E+0? 3.56E+07 2.00E+07 5.92E-+07 4.
.20E-01 2.6BE+07 3.10E-07 9.02E+07 45
.40E-01 1.8BE+07 4.51E+07 1.35E+08 46
.30E+01 1.26E+07 6.20E+07 1.97E+08 47
+16E+02 8.00E+06 8.10E+07 2.78E+08B 48
.24E+02 5.92E+06 5.53E+07 3.34E-+08 45
.96E+02 2.22E+06 2.72E+08B 6.05E+08 50
«24E+03 1.01E+06 2.21E+08B 8.26E+08 51
.72E+03 1.25E+05 2.03E+08 7.03E+09 52
.22E+04 3.00E+04 9.59E+07 1.13E+09 53
.43E+04 1.87E+04 5.16E+07 1.18E+09 5;

5
20 5/£3 -

Rev. 17, 02/83° (3
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TABLE 3.11-5b

SGTS CARBON FILTER
CALCULATED DOSE RATES

TIME

DOSE RATE INT. DOSE TOTAL
NT. HRS R/HR RADS RADS
. 10E-01 2.50E-03 .00 .00

.SO0E+00 1.00E+01 6.17E-01 6.17E-01
.10E+0D1 3.10E+01 9.47E+00 1.01E+01
.20E+01 7.47E+01 4.97E+01 5.98E+01
.40E+0 1.40E+02 2.0BE+02 2.6BE+02
.BOE+01 2.10E+02 6.91E+02 9.5BE+02
.16E+02 2.63E+02 1.88E+03 2.B4E+03
L24E+02 2.B1E+02 2.18E+03 5.02E+03
.96E+02 3.50E+02 2.26E+04 2.76E+04
.24E+03 4.51E+02 5.74E+04 8.50E+04
.72E+03 2.30E+02 1.5BE+05 2.43E+05
.22E+04 3.41E+00 7.75E+04 3.21E+05
L43E+04 2.40E-03 1.01E+03 3.22E+05
20 5/823
Rev. 17, 02/83
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TABLE 3.11-5¢

CALCULATED SECONDARY CONTAINMENT DOSE RATES

Gamma Dose Rates

Rev.

TIME DOSE RATE INT. DOSE TOTAL
INT. HRS R/HR RADS RADS
. 10E-09 1.00E-10 .00 .00
.50E+00 2.49E+02 4.36E+00 4.36E+00
«10E-O1 3.23E+02 1.42E+02 1.46E+02
+20E-01 3.93E+02 3.57E+02 5.03E+02
.40E-01 4.55E+02 B.47E+02 1.35E+03
.80E+O" 4.46E+02 1.80E+03 3.15E+03
«24E+02 3.07E+02 5.96E+03 9.11E+03
+96E«02 1.87E+02 1.74E+04 2.65E+04
«24E+03 9.33E+0N 1.94E+04 4.59E+04
+72E+03 6.40E+00 1.56E+04 6.15E+04
.43E+04 $.78E-02 4.B5E+03 6.63E+04
Beta Dose Rates
TIME DOSE RATE INT. DOSE TOTAL
INT. HRS R/HR RADS RADS
. 10E-09 1.00E-10 .00 .00
.50E+00 9.40E+02 1.57E+01 1.57E+01
10E+O1 1.39E+03 5.75E+02 5.91E+02
.20E+01 1.92E+03 1.64E+03 2.23E+03
.40E+01 2.50E-03 4.41E+03 6.64E+03
.80E+O1 3.03E+03 4+46E+53 i 10ET OY 1.77E+04
«24E+02 3.50E+03 5.22E+04 6.99E+04
+96E+02 3.35E+03 2.47E+05 3.16E+05
.24E+03 1.75E+03 3.55E+05 6.71E+05
«72E+03 2.01E+02 3.44E+05 1.01E+06
.43E+04 4.23E-01 3.66E+05 1.3BE+06
20 s/k£3

47, 02/83

37
38

40
4
42
43
44

46
47
48
45

51

Q3



CALCULATED PIPING DOSE RATES
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TABLE 3.11-54

6 INCH RECOMBINER

TIME DOSE RATE INT. DOSE TOTAL
INT. HRS R/HR RADS RADS
.10E-09 7.53E+04 0 0
.S0E+00 2.95E+04 2.44E+04 2.44E+04
L10E+01 2.25E+04 1.29E+04 3.73E+04
.20E+0: 1.54E+04 1.87E+04 5.61E+04
.40E+01 9.75E+03 2.47E+04 8.08E+04
.BOE+01 5.57E+03 2.99E+04 1.11E+05
.24E+02 1.82E+03 5,.36E+04 1.64E+05
.96E+02 4.19E+02 6.B86E+04 2.33E+05
.24E+03 2.08E+02 4.34E+04 2.76E+05
.72E+03 3.34E+01 4.59E+04 3.22E+05
L43E+04 8.80E-01 2.02E+04 3.42E+05

20 $/85
Rev. 317, 02/83
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TABLE 3.11-Se 8
6 INCH ECCS 10
' CALCULATED PIPE DOSE RATES¢+¥* an

: 13
TIME DOSE RATE INT. DOSE TOTAL 16
INT. MRS R/HR | RADS RADS 17
.10E-09 5.79E+04 .00 .00 19
.S0E+00 4.1BE04 2.47E+04 2.47E+04 20
.10E+01 3.57E+04 1.93E+04 4.40E+04 21
.20E+01 2.77E+04 3.15E+04 7.56E+04 22
.40E+01 1.97E+04 4.70E+04 1.23E+05 23
.B0E+01 1.32E+04 6.49E+04 1.87E+05 24
. 24E+02 5.91E+03 1.45E+05 3.32E+05 25
.96E+02 1.91E+03 2.55E+05 5.87E+05 26
,24E+03 1.12E+03 2.13E+05 8.00E+05 27
.72E+03 4.422+02 3.50E+05 1.15E+06 28
.43E+04 7.05E+01 7.28E+05 1.88E+06 29

20 /83
Rev. 1%; (02/83 3
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TABLE 3.11-5¢f

14 INCH ECCS
CALCULATED PIPING DOSE RATES

TIME DOSE RATE INT. DOSE TOTAL
INT. HRS R/HR RADS RADS
.10E-09 1.15E+05 .00 .00
.SO0E+00 8.30E+04 4.92E+04 4.92E+04
. 10E+01 7.07E+04 3.8B4E+04 B8.75E+04
.20E-O1 5.45E+04 6.25E+04 1.50E+05
.40E-O1 3.B9E+04 9.29E+04 2.43E+05
LBOE+01 2.58E+04 1.28E+05 3.71E+05
+24E+02 1.14E+04 2.83E+05 6.53E+05
.96E+02 3.62E+03 4.B9E+05 1.14E+06
.24E+03 2.13E+03 4.05E+05 1.55E+06
.72E+03 8.54E+02 6.70E+05 2.22E+06
.43E-04 1.3BE+02 1.41E+06 3.63E+06

20 £/83
Rev. V7, 02/83
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TABLE 3.11-5g ¢

. 16 INCH ECCS 1

' CALCULATED PIPING DOSE RATES¢eve— @

TIME DOSE RATE INT. DOSE TOTAL 16
INT. HRS R/HR RADS RADS 17
.10E-09 1.24E+05 .00 .00 19
.S0E+00 B8.93E+04 5.30E+04 5.30E+04 20
.10E<01 7.60E+04 4.13E+04 9.42E+04 21
.20E+01 5.90E+04 6.71E+04 1.61E+05 22
.40E+01 4.1BE+04 9.9BE+04 2.61E+05 23
.B0E+01 2.77E+04 1.37E+05 3.98E+05 24
.24E+02 1.22E+04 3.03E+05 7.01E+05 25
.96E+02 3.85E+03 5.21E+05 1.22E+06 26
.24E+03 2.27E+03 4.30E+05 1.65E+06 27
.72E+03 9.12E+02 7.15E+05 2.37E+06 28
.43E+04 1.4BE+02 1.51E+06 3.BBE+06 29

[ DELETE >

6" i pet” shufdowntooling piPind dge€ rples ot dext -)4'
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TABLE 3.11-5h

18 INCH SHUTDOWN COOLING
CALCULATED PIPING DOSE RATES

TIME
NT. HRS
. 10E-0$S
.50E+00
. $0E-O1
+20E-O1
.40E-01
.80E+D1
+24E+02
«96E+02
. 24E+03
. 72E+03
43E+04

DOSE RATE
R/HR

132 e E408 &
495 SpPOE+0B ¢
g0y GwSBE+0) ¢
¢.239wReE+0D v
.42 et E+QB ¥
D42 swdbE<0D 4
} 25 wRQEQ) ¥
.04 IwdQE+048 3
2,57 #w98E+04 3
Q.S?HE*C:;’
155 ep@d E«(3 2

INT. DOSE
RADS

. oo
bR E«0F ¥

10 SeRREDY 1
05 BeBBE«DS
145 wrRRE«0 S
3.1/9 ESE+06 &
&.Y7 dvdE+0€ &
.S | dveeE+0f &
7.504vRE+08 &
.57 b4 E+07

S.Lo

Y.27 PeRE+0) ¥
7

B

TOTAL
RADS

.00
S. o0 bvRE+0Y 4
.97 IwdGE+0Y 7
171 Y44E+0f S
2.77 swddE+08.5
.21 3—6-520055_
7.39 owddE«0f >
1.2F wRBE+Q]) ¢
[.73 b E+0) ©
.47 @wdQE+0] -
Y.0K dwddE+0] &

20 =/63

Rev._17, 02/83 -3
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TABLE 3.11-54

ECCS

24 INCH SHOEFDOWN-COOTING

CALCULATED PiPING DOSE RATES*e*

TIME
INT. HRS
0‘02-09
+S50E«00
«10E+D1
+20E-O01
+40E-O1
.BOE+«D1
«24E+02
.96E+0D2
+.24E+03
«72E+C3
.43E+04

DOSE RATE
R/HR

1.7 3w24E«08 5
1.0S Gv@IE+05
F95 54E+0D ¥
[ H‘EOO‘ ¥y
Y. 90 ¢wd3E+0) ¢
3.2 SwIdE+0) &
151 SwH8E+0}
440 gu4E+ 04§ 3
25T Qv e+ 043
.65 S+BEE+03
1.7/ veedE<0] 2

INT. DOSE
RADS

.oo

(.20 Pe@BESDY Y
4. §S vBS8E<0) V/
2.9) G~$4E-0§ 4
1.17 S83E+D5

1 0 IRE+D§ 5
JEZ SvVE«0p 5
5.99 SrOSE+ 0§ S
4,93 44SE+0§.5
020 ubdE+ 08 &
1.7 wd3E+Q7 L

TOTAL
RADS

.00

b 26 SwdiEOF Y
J. /1 @vedE+(D5

/aqa ME‘O‘S
3.07 Sv$SE+08 5
HbE B4 E+ 0§
J 2l ~94E+ 08 <
1,42 #=RRE+0Y ¢
191 ¥=E64E+00 ¢
2.73 ¥HEE0) .
4,49 SvIBE+0] &

20 s5/23

Rev. 37,02/83
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TABLE 3.11-5)

30 INCH SHUTDOWN COOLING
CALCULATED PIPING DOSE RATES

TIME
INT. HRS

. 10E-09
+50E+ND
«10E+D1
.20E-01
.40E+01
.B0E-O"
«24E+02
+96E+02
«24E+03
.72E+03
+43E+04

DOSE RATE
R/HR

157 WwadE+0f &
/.12 SwdGE+D5

YE FwBHE+DF 4
7.3/ GudBE+0} o
£.17 4wdiE+DYy
3.42 @=BEE+0) v
1.9 SwRSE+0)
4.7 JvBIE+04 3
g Ny b HOEOOQJ
/41 §+3RED

/.80 4eSRE+0F 2

INT. DOSE
—eBARR ...

.00
L.tS BrbREDR Y
E.15 4wt dE0p ¢
& .37 I+OSE«0D 9
1,23 YwlpdE+Qp &
/.79 1 dIE+08 5
3.70 Ju42E+0f &
£.29 BedRE+0R 5
S /S 4v34E08 5
Y-S‘Z FradE« 05
1.87 YubSE+0TY L

TOTAL
RADS

.00
L eS SulBE«DD Y
/.15 SvS4E+D5 _
2 £2 wIQE«0f 5
3.25 Bv4E+08 >
Y. 95 4w d3E+0f 5
E.Lb FwdBE+0f &
1.50 wpadbE+0T
2.0/ WeSE+0T ¢
2.¥7 42E+00 L
. 7, #oE+0f &

2 s/3
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TABLE 3.11-5k

CALCULATED RERS CARBON FILTER DOSE RATES

TIME DOSE RATE INT. DOSE TOTAL
NT. MRS R/HR RADS RADS
. 10E-01 2.50E+03 .00 .00
.SOE+00 7.99E+02 3.09E+01 3.09E+01
S10E+01 2.08E+03 6.70E+02 7.01E+02
. 20E+01 4.20E+03 3.02E+03 3.72E+03
. 40E+01 6.64E+03 ). 07E+04 1.44E+04
.80E+01 8.90E+03 3.09E+04 4.52E+04
. 24E+02 1.11E+04 1.60E+05 2.05E+05
.96E+02 1.18E+04 B.25E+05 1.03E+06
L24E+03 1.45E+04 1.85E+06 2.92E+06
.72E+03 7.40E+03 5 07E+0€ 7.99E+06€
43E+04 7.69E-02 2.32E+06 1.03E+07
20 /83

Rev.

;02783
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TABLE 3.11-51

10 INCH RCIC STEAM EXHAUST
CALCULATED PIPING DOSE RATES

TIME DOSE RATE INT. DOSE TOTAL
INT. HRS R/HR __RADS RADS
. 10E-09 2.06E+05 .00 .00
.SOE+00 6.02E+04 5.93E+04 5.93E+04
.10E+01 3.41E+04 2.30E+04 8.23E+04
.20E+01 1.31E+04 2.19E+04 1.04E+05
.40E-D1 2.56£+03 1.29E+04 1.17E+05
.B0E+01 1.40E+02 3.33E+03 1.20E+05
.24E+02 3.92E-03 2.14E+02 1.21E+05
20 s5/53

Rev.

Y7,—02/83-
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TABLE 3.11=-5m

CALCULATED 12 INCH HPC1 STEAM SUPPLY PIPING DOSE RATES

TIME DOSE RATE INT. DOSE TOTAL
INT. HRS R/HR RADS RADS
. 10E-08 4.62E+06 .00 .00
"50E<00 2.25E+05 7.27E+05 7. 278408
.10E+01 2.14E+04 4.33E+04 7.71E+(05
.20E+01 2.2BE+02 4.67E+03 7.76E+05
T 40E+01 3.50E-02 5. 20E+01 7.76E+05
20 %785

Rev. 47,02/83"
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The applicant must demonstrate why allowing & pressure greater than minus
- 0.23Inch water in the common refueling area following @ LOCA Is acceptable
(l.e, no leakage or bypass leakage paths from the primary containment 1o the
common refueling area, no LOCA impact on fuel storage facilities). (Note: This is
8 new lssue resuting from the SCTS design change documented In FSAR

~ Revision |5)

T e K pusin W hpe  plorr ké’rf/)b/ Vﬂ/%
/427 »o /zf’/:p‘ or bypass &/d/( /a//o For

% ///'”d/y @ / arment f e esmmon
| /e/fa/n}' a A eenl, The rmised responst is
aHackad,



LGS FSAR

QUESTION 480.22 (Section 6.2.3)

FSAR Section 6.2.3.2.1, page 6.2-40, states "An analysis of the
post-LOCA pressure transxent in the secondary containment will be
performed to determine the length of time following isolation
signal initiation of the SGTS that the pressure in the secondary
containment would exceed minus 0.25 in. wg. Provide the results
of this analysis of the pressure and temperature response of the
secondary containment to a loss-of-coolant accident (LOCA)
occurring inside the primary containment, and describe
specifically how each of the guidelines of SRP Section 6.2.3 Item
11.1 has been followed. :

RESPONSE

Section 6.2.3.2.1 has been changed to provide the results of the
post-LOCA secondary containment pressure transient analysis. The
LOCA radiological analyses in Chapter 15 have been changed to
account for the radiation released from the secondary containment
during the time that the pressure exceeds minus 0.25 in. wg.
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Regarding the Identification of bypass Jeakags paths, CSB has threq remarung,

conzems: (Open Item)

s The applicant has not adeguately demonstrated why It Is realistic to
assune that 8 water sesl at @ pressure greater than the containment -
sccident pressure and lasting at Jeast 30 days could be maintained In the
feedwater line by water from the condensate storage tank following a

i feedwater line break Inside containment,

b, The applicant has not demonstrated that the requirements of a closed

! system are met for the systems Inside containment to which the

| recirculation pump cooling water supply and return lines and the drywell

‘ chilled water supply and return lines commect. The applicant's response

to NRC Question 420.26 Part a has not resolved this open Item,

. ¢ CSB has be¢n unsble to confirm the presence of a vent line 10 the

secondary containment Jocated before two block valves and the
pecondary containment in the nitrogen line to the TIP Indexing
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LGS FSAR

The secondary containment design data are in Table 6.2-14.
6.2.3.2.2 Secondary Containment Isolation System

Isolation dampers and the plant protection signals that activate
the secondary containment isolat.on system are described in
Section 5.4.2.1.3.

6.2.3.2.3 Containment Bypass Leakage

Upon receipt of a reactor enclosure isolation signal, the reactor
enclosure recirculation system (LERS) and the SGTS are
automatically activated and begin to process all air flow streams
from the reactor enclosure ventilation system. Therefore, if a
LOCA occurs, radiocactivity that exfiltrates the steel-lined
primary containment or piping systems containing radioactive
fluids is collected and passed through the RERS and SGTS as
described in Section 6.5.

The potential paths by which leakage from the primary containment (:)

can bypass the areas serviced by the SGTS have been evaluated. L

Table 6.2-15 identifies all primary containment penetrations, the
termination region of all lines penetrating primary ccontainment,
and the bypass leakage barriers in each line. It has been
determined that no potential bypass leakage paths exist 4es-bhe

“contaimmenty R A water seal cannot be maintained in the broken
feedwater line by the feedwater fill system (Section 6.2.3.2.3.2)
for the case of a feedwater line break inside containment. For
this case, containment leakage may travel past the broken
feedwater line's containment isolation valves into the portion of
the feedwater line located in the turbine enclosure. However, a
water seal in this portion of the feedwater line would

s be maintained by water from the

At rAE o e e R oo b ed—4e
as discussed n Secthon 6.2.3.2.3.

“hen designating the termination region, if either the system
line that penetrates primary containment or any branch lines
connecting to it penetrate the secondary containment, the
termination region is listed in Table 6.2-15 as outside secondary
containment (OSC). The types of bypass leakage barriers employed
by these lines are: ' ;

1. Redundant primary containment isolation valves

2. Closed seismic Category I piping system inside
containment

. A water seal maintained for 30 days following a LOCA

6.2-43 Rev. 15, 12/82
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LGS FSAR

4. The line beyond the outboard primary containment
isolation valve is vented to secondary containment by
use of a vent line located upstream of the two block valves.

5. A leakage collection system is provided.

6. The line contains a temporary spool piece that is
removed during normal operation and replaced by blind
flanges so that any leakage through the flangc is into
secondary containment.

Type 1 leakage barriers are considered to limit but not eliminate
bypass leakage. Leakage barriers of types 2 through 6 are
~onsidered to effectively eliminate any bypass leakage.

Leakage from those lines terminating in the reactor enclosure is
collected during the LOCA because the reactor enclosure is
restored to and maintained at subatmospheric pressure and all
exhaust is processed by the RERS and SGTS during these modes
(Section 6.5). Therefore, lines terminating within the reactor
enclosure are not considered potential bypass leakage paths.

Lines penetrating primary containment are isolated following a
LOCA as described in Section 6.2.4. All containment isclation
valves and penetrations are designed to seismic Category I
requirements.

The primary containment and penetration leakage is monitored
during periodic tests as discussed in Section 6.2.6. Those
penetrations for which credit is-taken for water secls as a means
of eliminating bypass leakage {Table 6.2-15) are preoperationally
leak-tested with water and Technical Specification leakage rates
are given as water leak rates.

6.2.3.2.3.1 Water Seals

In each case where water seals are used to eliminate the
potential of secondary containment bypass leakage, a 30-day water
seal is assured because either a loop seal is present or the
water for the seal is provided from a large reservoir. The water
seals for all of thece lines will be maintained at a pressure
greater than the peak containment accident pressure. Each of the
water seals listed in Table 6.2-15 is discussed below (some
penetrations may be listed more than once due to the presence of
multiple types of water seals).

a. Penetrations 9A & B and 44. The feedwater fill system @

(Section 6.2.3.2.3.2) is used to maintain a water seal
in the lines downstream of these penetrations. :;Ei N

Y

kev. 15, 12/82 6.2-44
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Penetrations 204A & B, 207A &« B, 208B, 210, 212, 215,
216, 217, 226A & B, 235, 236, 238, 239 and 240. The
iines associated with these penetrations all penetrate
the wetwell above the suppression pool water level and
terminate at least 4 feet below the minimum suppression
pool water level. A 30-day water seal is therefore
assured on the submerged portion of line.

Penetrations 13A &« B, 16A & B, 17, 39A & B, 45A-D, 205A
& B, and 225. Piping connected to these penetrations is
normally full of water and will be kept full after a
LOCA due to operation of the ECCS and/or safeguard
piping fill system. The suppression pool is the water
source for the ECCS and fill system, and therefore a 30-
day water supply is assured.

- Penetrations 203A-D, 206A-D, 209, 214 and 237. The
lines associated with these penetrations all penetrate
the wetwell at least 11 feet below the minimum water
level of the suppression pool, and therefore a 30 day
water seal is assured.

Penetrations 231A & B. The line to the containment
isoleztion valves from the drywell {lecor drain sump is
maintained full of water by an elevation difference
between the sump and the valves. The line to the
containment isclation valves from the drywell equipment
drain tank is maintained full of water by an elevation
difference between the tank and the valves.

Penetrations 10, 11, 12, 44, 228D and 241. Lines

associated with these penetrations that pass through the

secondary containment boundary and take credit for water

seals are provided with loop seals inside secondary
gontainment, which eliminates the possibility of bypass
eakage.

Penetration 14. The minimum piping height inside
primary containment of the RWCU supply line that
branches off the recirculation loop is at El1 267 ft.
The primary containment penetration is at El. 297 ft and
the RPV penetration is at El1. 280 ft. This elevation
difference ensures that a water seal is maintained in
the line from the RPV to the containment isolation
valves. The RWCU supply branch line that connects to
the bottom ¢f the vessel is normally full of water, and
the water will be maintained in this line because it
connects directly to, and below, the vessel.

Penetrations 37A-D and 28A-D. The CRD insert and

withdraw lines are normally full of water. A water seal
will be maintained in these lines after a LOCA due to

6.2-44a Rev. 15, 12/82
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the elevation difference between the containment )

penetrations (El. 265 ft) and the connections to the
control rod drives (El. 215 ft).

6.2.3.2.3.2 Feedwater Fill System

The feedwater fill system | "events the release of fission
products through the feedwater containment isolation valves after
a LOCA by providing a water seal downstream of the valves.

6.2.3.2.3.2.1 Safety Design Bases

The feelwater fil]l system is designed with sufficient capacity
and capability to prevent leakage through the feedwater lines
under the conditions associated with the entire spectrum of LOCAs
except for a feedwater line break inside containment.

The feedwater fill system conforms to seismic Category I
requirements. Quality group classifications are shown in Table
3.2-1, Item XI.A. The system meets the intent of Regulatory
Guide 1.96, where applicable.

The feedwater fill system is capable of performing its safety

function censidering the effects resulting from a LOCA, including
missiles that may result from equipment failures, dynamic effects ; }
associated with pipe whip and jet forces, and normal operating .
and accident-caused local environmental conditions consistent

with the design basis event. Furthermore, any portion of the

foedwater fill system that is quality Group A and is located

outside the primary containment structure is protected from

missiles, pipe whip, and jet force effects originating outside

the containment so that containment integrity is maintained.

The feedwater fill system is capable of performing its safety
function following a LOCA and an assumed single active failure.

The feedwater fill system is designed so that effects resulting
from a single active component failure do not affect the
integrity or operability of the feedwater lines or the feedwater
containment isolation valves. '

The feedwater fill system is capable of performing” its safety
function following a loss of all offsite power coincident with a
postulated design basis LOCA.

The feedwater fill system is designed to prevent leakage from the
feedwater lines consistent with maintaining containment integrity
for up to 30 days.

The feedwater fil) system is manually actuated and is not
required to be actuated sooner than 30 minutes after a LOCA. )
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TABLE 6.2-15 (Page 1 of S)
EVALUATION OF POTENTIAL SECONDARY CONTAINMENT BYPASS LEAKAGE PATHS
CONTAINMENT TERMINATION BYPASS LEAKAGE POTENTIAL BYPASS
PENETRATION SYSTEN REGION(1) BARRIERS(?) PATH
1 Pquipment access door Isc Double O-Ring No
2 Equipment access door and 1scC Double O-Ring Ko
personnel lock
3A Main steam (MS) line D flow 1sC - |
instrumentation

3B Inst gas supply osc 1.4 Ro
3c HPCI steam flow inst ISsC - No
i MS line A flow inst 1sC - No
30 Instrument gas supply 0sC 1.8 Ro
* Head access manhole 1sC Double O-Ring No
5 Spare - - -
6 CRD removal hatch IsC Double O-Ring Wo
7A-D Primary steam 0SsC 1.5 No
8 Primary steam line drain osc 1.8 No
9IAEB Feedwater osc 1,3 NotIA)
10 Steam to RCIC turbine 0sC 1.3,6 Ro
m Steam to HPCI turbine osc 1.3,6 Ro
12 RHR shutdown cooling supply osC 1.3 No
13AE8 RHR shutdown return osC 1.3 No
13 RWCU supply osC 1.3 Ro
15 Spare - - -
16A8B Core spray pump discharge osc 1.3 No
17 RPV head spray 0sC 1,3 No
18 Spare - - -
19 Spare - - -
20A RPV level inst IsC - No
20A LPCI AP inst IsC - No
208 LPCI AP inst Isc - No
208 RPV level inst 1sC - No
21 Spare - - -
22 Drywell pressure inst IsC - Ro
23 Closed cooling water supply 0sC 2 No
28 Closed cooling water return osC 2 No
25 Drywell purge supply 0sC 1.8 No
26 Drywell purge exhaust IsC No
27A Instrument gas supply osC 1.8 No
278 HPCI flow inst IsC - ®o
28A - Recirc loop sample IsC - Ro
23A Drywell Hy,70, Isc - No
28B LPCI AP inst IsC - No
288 Drywell air sample IsC - No
29A FPV flange leakage inst IsC - No
298 Core spray AP inst ISsC - No
30A MS line D flow inst IsC - No
308 Drywell pressure inst IsC - No
308 MS line C flow inst 1sC - No

16, 01/83
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TABLE 6.2-15 (Cont'd)
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CONTAINMENT TERMINATION
PENETRATION SYSTEM REGION® 1)

31AEB Jet pump flow inst I8C
32AE8 Jet pump flow inst Isc
33 Pressure above core plate inst IsC
33A Pressure below core plate inst IsC
ER).] RCIC steam flow inst IsC
38A MS line C flow inst 1SsC
EL):) Recirc flow inst ISC
3I5A Inst gas to TIP indexing mechanism OSC
35C-G TIP drives 1sC
36 Spare -

37A-D CRD insert 0sC
38A-D CRD withdraw osC
J9A8B Drywell spray osC
4OA,BSC Jet pump flow inst 1sC
40D Pressure below core plate inst IsC
80E Drywell pressure inst IsC
40F RCIC steam flow inst 1sC
a0F Inst gas suction 0sC
80G ILRT data acquis system osC
4on Instrument gas supply osC
LOR Recirc pump cooler flow inst I1SC
LR LPCI AP inst 1sC
61 PHCU flow inst IsC
a2 Standby ligquid control Isc
83A Recirc loop A AP inst IsC
83A Recirc pump seal pressure inst ISC
438 Main steam sample Isc
a4 CRD/RWCU return osC
45A-D LPCI 0sC
u6 Spare -

Q7 RWCU flow inst IsC
UL1Y RPV level inst ISC
48A Core spray AP inst IsC
488 RPV level inst Isc
4IALB MS line AEB flow inst IsC
SOA Drywell pressure inst IsC
SOA Recirc flow inst IsC
508 Recirc pump seal pressure inst IsC
S0B Pecirc pump cooler flow inst 1sC
S1A Recirc line flow inst IsC
S1B. Jet pump flow inst IsC
S2A MS line B flow inst 1sC
52B Recirc line flow inst IsC
53 Drywell chilled water supply 0scC
58 Drywell chilled water return 0scC
55 Drywel chilled water supply osC
56 Drywell chilled water return osC

BYPASS LEAKAGE
BARRIFRS(2)

oci‘clnnato

- .

-

1.8
1.6
1.8

w

NN

(Page 2 of 5)

POTENTIAL BYPASS
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TABLE 6.2-15 (Cont'd) (Page 5 of 5)
CONTAINMENT TERMINATION BYPASS LEAKAGE POTENTIAL BYPASS
PENETRATION SYSTEM REGIONC1) BARRIERS (%) PATH

€1) The termination regions are: ISC - Inside Secondary Containment
0SC - Ountside Secondary Containment

€*) The bypass leakage barriers are defined as follows (se: Section 6.2.3.3.3):

1. Redundant primary containment isolation valves

2. Closed piping system inside containment

3. A water seal maintained for 30 days following a LOCA

8. The line beyond the outbhoard primary containmgnt isolation valve is vented
to secondary containment by use of a vent line located between two block valves
and the secondary containment.

S. A leakage collection system is provided

6. The line contains a temporary spool piece that is removed during normal operation
and replaced by blind flanges so that any leakage through the flange is into secondary
containment,

€3) fthe feedwater fill system will provide a water seal in the feedwater lines
for all line breaks other than a feedwater line break inside containment. ‘—\

) Mo 1//#%‘M5mm74 # /‘Jéae/hf /& ,g/@,g/,{ S At o
olseused s Seetorn 6.2.3.2.3,

i e T T T g e L Sk ——,s /
/’/ﬁ/ a 4/4,41/?/ line Sk siswie aomitonsmend L 2 sl sl st
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~ Diverse containment isolation signals (i.e., reactor vesse! jevel wip and high drywell
_pressure) are required to automatically isolate the nonesseatial main steam drain,
main steam sample, recirculation oop sample, and RWCU system supply lines.

T {Open tem)

| Sachiow L3 oo bean veadsall do gronide gsieaion
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adequate tc account for irstru~ent errcr. Any propesed
values greater than 1 psi w.il reguire cetailed
justificaticn. Applicants fer an operating lizense and
operating plant licersees that tave cperated less than one
year shculd use pressure history date fror sirilar plants
that have cperated Tore than one year, 1f pecssidble, to
arrive at a rinivur coenteinvent setpoint pressure.

(7) Sealed-clcsed purge 1sclation valves shculd te urder
pédririsirative control to assure that trey canndt be
ftradvertertly opened. Ad-_rn strative conirdl includes
pechanical devices te seal cr leck the valve closed, or to
prevenrt pcwer fror being supplied to the valve operator.
Crecking the valve positicn light in the centrdl room is an
adeguate methed for verifying every 24 hours thal the purge
valves are cicsed.

EgS&T{Q

A descriptior cf ce~pliance with each Pesiticn and Clarification
L is provided below.

Position (1), Clarification 1V

The containrent isclation syster des.3n has bteen reviewed for
corpliance with SRP €.2.4 rejardirg diversity in the psreveters
sensed for the initiation of containvent i1solation. Section
6.2.4 and Tatle €.2-17 identify all containTent i1sc’ation signals
provided. There sre eleven vajves ciassified as ronessential
that do not receive diverse conta:nvent jsolat:icn s.gnals,

Two valves on the feedwater lines (HV-125A, EV-1l9B;) are
norTally cicsed and will bte cpened only for startup of the
feedwater syster before the contrcl rods are withdrawn.

The RCIC vacuum purp discharge line is provided with a
stop-check valve (HV-F((C2: tec prevent flow fro= the
containrent. A revcte manually actuated yctor operator
ensures the long~terr positive closure cf the stop-cherck
vaive. This arrangevent ensures that the essential RCIC
puTp-turbine will be ready tc cperate in the event of &
reactor vessel {solation occurrence accorpenied by loss of
feedwater flow.

The recicrculation putp cooling water supply and discharge
isclation valves (HV-106, HV-127) and the drywell chilled

water iscolation valves (HV-122, HV-123, HV-128, HV=-129)

have previsicns for rerote ranual isolation consistent with

GDC 87. lcsure of these isclaticn valves 1s undesiratle

unless the cooling water lines have failed. ‘

Rev. 16, C1/83 1.13-3E5
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The HPCI and RCIC stea” supply line wartup valves (HV-F1{0,
KV-FC7€, respectively: are provided with spprepriate
Q isolation sigrals to secure the line when syster isolaticn
¢¥' is required. There is no sdverse consequence associated
'5 with the valve cpening cr leaking while these systems are
in operation.

Position (21, Clarificetion (3:

A)) systers peretrating containvent have been evaluated and
identified as e.ther essentiel or ronessential. Tacle 6.2-17
provides the results cof this evaluation for eack lire, and Table
6.2-27 provides the basis for the selection of
essential/ncnessential systers.

Position (3:, Clarificetion {2

Systexs deterrined tc be nonessential are provided with diverse,
automatic isoclation signals, except as dgescrives 1n the response
to Position (1. Manual valves are sezjed closed as discussed in

Section 6.2.4.3.

Positicn (&), Clarifications (4", 5

The control systers for aulc=atic isolation valves are such that
resetting the isolation sigral will nct result in the avtoratic

recpening of these valves. Ganged recgerirg cf certainTent
isclation valves is perforred cnly where tre operatl:cn of

\.\3- 3% c
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E‘ " These 4solaticn signals are proviced
to protect the core 1n case of a possible Breax In the Fe-
sctor Water Cleanup Syste=, to protect the fon exchange
fesin froo damage due to high temperature, &nd toO prevent the
rexoval of boron by the fon exchange resin.

Closins

F

The RWCLU systen $s descrite? in FS5AR Section :
tices of the RwWClL dsoletion valves have beern chesen §n orcder
to prevent the reactor vessel water level fro- falling te-
lov the top of active fvel 4f a bresax vere to olcar in any
of the R<CU lines. Diverse fsclacion signels are suppliel
to $solare the RVCU dn the unlikely evert of such 8 lire
breax. The syste= 15 intentionelly left Ir service wherever
the adcve isclaticn signals are nct sctivate? in orler to
":""" provide continucus purificeation of a portion ¢f the recircu~
. lation flov.




 The spplicant must either demonsirate that design provisions 1o detect possible
Jeakage from the main feedwater lines and RCIC and RWCU supply lines that
' connect to the main feedwater lines are provided or commit to administrative
: Jres 10 close the remote-manually actuated containment isolation valves on

. these lines shoryy (e.g., within 20 minutes) following 2 LOCA or sooner U
information Indicates a egraded core condition exists. {Confirmatory Item)

Stk bAYEL L Aas feen dd/oy(// 274 A it
. //cmf proce Sores il sroride For pemolt  smanwa/
olsure  oF e atve //Zf Aty a KIER, when
e lnes at wot wh wse 7éf sk awlonl
paded®. Tew vevised, sackion s attached,
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containment isolation barriers, are maintained. All
power-operated isolation valves have position indicators in the
control room. Discussion of instrumentation and controls for the
isolation valves is included in Chapter 7.

6.2.4.3.1 Evaluation Against General Design Criteria
6.2.4.3.1.1 Evaluation Against General Design Criterion 54

All piping systems penetrating containment, other than instrument
lines, are designed in accordance with Criterion 54.

6.2.4.3.1.2 Evaluation Against Criterion 55

Criterion 55 requires that lines which penetrate the primary
containment and form a part of the RCPB must have two isolation
valves; one inside the containment and one outside, unless it can
be demonstrated that the containment isolation provisions for a
specific class of lines are acceptable on some other basis.

The RCPB, as defined in 10 CFR Part 50, Section 50.2 (v),
consists of the reactor pressure vessel, pressure retaining
appurtenances attached to the vessel, and valves and pipes that
extend from the reactor pressure vessel up to and including the
outermost isolation valve.

6.2.4.3.1.2.1 Influent Lines

Influent lines that penetrate the primary containment and connect
directly to the RCPB are ecuipped with at least two isclation
valves, one inside the drywell, and the other as close to the
external side of the containment as practicable.

6.2.4.3.1.2.1.1 Feedwater Line

The feedwater line is part of the RCPB as it penetrates the
drywell to connect with the reactor pressure vessel. It has
three isolation valves. The isclation valve inside the drywell
is a check valve located as close as practicable to_ the
containment wall. Outside the containment is an air-assisted
check valve located as close as practicable to the containment
wall, and farther away from the containment is a motor-assisted
check valve on the feedwater line. Additional isolation valves
are located on lines connecting to the feedwater line outside
containment. Should a break occur in the feedwater line, the
outboard check valves prevent significant loss of reactor coclant
inventory and offer immediate isolation. (It is impractical to
restrain the inboard check valve to withstand pipe whip resulting
from a downstream feedwater line break; therefore it cannot be
assumed to isolate for this case.) During a postulated LOCA, it
is desirable to maintain reactor coolant makeup from all sources
of supply. For this reason, the feedwater lines are not

Rev. 16, 01/83 6.2-48
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automatically isolated/upon signals from the protection system.

The outermost valveYis capable of being remotely closed from the

control room to provide long-term leakage protection, unkss e
water hnes are f"‘ovidme reacter coolant makcup.

The air-assisted check vaive is provided with a special actuator

that performs the following functions:

a. The actuator is capable of partially moving the valve
disc into the flow stream during normal plant operation
in order to ensure that the valve is not bound in the
open position. The actuator is not capable of fully
closing the valve against flow, however, and there is no
significant disruption of feedwater flow.

b. The actuator is capable of applying a seating force to
the valve at low differential pressures and abnormal
conditions. This improves the leaktightness of the
valves. The actuator is not utilized during leak
testing.

6.2.4.3.1.2.1.2 HPCI Line

The HPCI line connects to CS loop B that penetrates the drywell
to inject directly into the RPV. Isolation is provided by two
valves in the CS line, an air testable check valve inside the
containment, and an air assisted check valve outside the
containment, with positions of both indicated in the main control
room. The core spray loop B line is also provided with a
normally closed motor-operated globe valve which bypasses the
inboard isolation valve for equalization during testing.

6.2.4.3.1.2.1.3 LPCI and CS Loop A

The LPCI lines and CS loop A line are provided with remote
manually controlled gate valves outside and air testable check
valves inside containment. Both types of valves are normally
closed with the gate valves receiving an automatic signal to open
at the appropriate time. The check valves are jocated as close
as practicable to the RPV. The normally closed chefk valves
protect against containment pres:urization if there is a pipe
rupture between the check valve and containment wall. The core
spray loop A line and the LPCI lines are also each provided with
a normally closed motor-operated globe valve which bypasses the
inboard isolation valve for testing purposes.
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6.2.4.3.1.2.1.4 RHR Head Spray Line

The RHR head spray line penetrates the drywell and discharges
directly into the RPV. Isolation for this line is provided by a
remote manually controlled gate valve inside containment and a
remote manually controlled globe valve outside containment. Both
valves are normally closed and receive an automatic isolation
signal if there is an accident.

6.2.4.3.1.2.1.5 Recirculation Pump Seal Purge Line

The recirculation pump seal purge line extends from the CRD
supply line outside primary containment, penetrates primary
containment through an excess flow check valve outside and a
check valve inside containment, and connects to the recirculation
pump seal housing. The 1-inch recirculation pump seal purge line
1s Quality Group Classification A from the pump up to and
including the excess flow check valve outside containment.

Should this line be postulated to fail and either one of the
check valves is assumed to fail open, the flow rate through a
broken line outside containment is calculated to be substantially
less than that permitted for a broken instrument line.

Therefore, the two check valves in series provide sufficient
isolation capability for the postulated failure of this line.

6.2.4.3.1.2.1.6 Standby Liquid Control System Lines

The SLC system line penetrates the drywell and connects to the
RPV. 1In addition to a simple check valve inside the drywell, a
motor-operated globe stop check valve is located outside the
drywell. Since the SLC line is a normally closed, nonflowing
line, rupture of this line is of extremely remote probability.
An explosive-actuated valve provides an absolute seal for
long-term leakage control, provided the SLC system has not been
utilized.

6.2.4.3.1.2.1.7 RWCU System

The RWCU pumps, heat exchangers, and filter/demineralizers are
located outside the drywell. The return line from’the
filter/demineralizers branches into three separate lines outside
the drywell. One line connects to the RCIC line that connects to
the B feedwater line penetrating the drywell and injecting
directly into the RPV. The second branch connects directly to
the A feedwater line that penetrates the drywell and injects
directly into the RPV.

Isolation of both these lines is provided by the feedwater system

check valves inside and outside the containment and an
air-operated check valve in the connecting RWCU return line.
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Houedf:‘f‘,?’w‘t ch,dafcé will veguire remete manual cbsure a‘F the
190 lation vales.

Following a LOCA, it is desirable to maintain reactor coolant
makeup. For this reasun, the above isolation valves are not
provided with automatic isolation signals. A motor-operated
globe valve is provided for long-term leakage control. Should a
break occur in the RWCU return line, the check valves prevent
significant loss of inventory and offer immediate isolation,
while §he motor-operated globe valve provides long-term leakage
control.

The third line penetrates the drywell and then connects to the A
feedwater line that injects directly into the reacter pressure
vessel. This line is only used during outages. Isolation is
provided by one locked-closed globe valve inside containment and
one locked-closed globe valve outside containment.

6.2.4.3.1.2.1.8 RCIC Line

The RCIC line connects to the B feedwater line outside
containment that penetrates the drywell to inject directly into
the RPV. The feedwater line has a check valve both inside and
outside the drywell. In addition to these two isolation valves,
a motor-operated gate valve is located in the RCIC line that is
normally closed and receives an automatic signal to open. ¥Fhi&

ualve—can—be-semo&o-maaual&y—+so¢a&cd—as—deeaod—accessasy—by-xha
eperatoi follwing a LOCA, plant procedwes will require mote monual closarc of
s wiakon vnle” wnless " (s providiag reachr eoolant. makeup,
6.2.4.3.1.2.1.9 RHR Shutdown Cooling Return

The RHR shutdown cooling return line penetrates primary

containment and discharges into a recirculation pump discharge
line that injects directly into the RPV. Isolation is provided
by an automatically actuated motor-operated globe valve outside
containment and an air testable check valve inside containment.

6.2.4.3.1.2.2 Effluent Lines

Effluent lines that form part of the RCPB and penetrate
containment are equipped with at least two isolation valves; one
inside the drywell and the other outside, located as close to the
containment as practicable or justified on an altegnate basis.

6.2.4.3.1.2.2.1 Main Steam, RCIC and HPCI Steam Lines, and RHR |
Shutdown Cooling Supply Line

The main steam lines extend from the RPV to the main turbine and
condenser system, and penetrate the primary containment. For
these lines, isolation is provided by automatically actuated
globe valves, one inside the containment and one just outside the
containment. The main steam line isolation valves are
spring-loaded, pneumatic, piston-operated globe valves designed
to fail closed on loss of pneumatic pressure or loss of power to
the solenoid-operated pilot valves. Each valve has two
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The two Hzlo,’ sampling lines connected to the 24-inch and I8-inch drywell and
suppression poo! exhaust lines contain only a single containment Isclation valve.
Either 8 second containment lsolation valve is required, or the spplicant must

demonstrate that the combustible gas analyzer package Internal tubing meets the
requirements of a closed system. (Open Item)
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A second containment .solation barrier, such as a closed system inside or outside
containment, must be provided for the drywell pressure, suppression pool level,
suppression chamber presswe, and drywell sump level instrument lines in addition

" o the existing remote-manually actuated containment isolation valve located
outside containment. Also, justification is required for not requiring the automatic

“ isolation of the drvwell sump leve) instrument lines since this Instrumentation Is not
part of the reactor protection system oOf important to post-accident MONnJtOring.

(Open Item)
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6.2.4.3.1.5 Evaluation Against Regulatory Guide 1.11

Instrument lines that penetrate the containment from the RCPB
conform to Regulatory Guide 1.11 in that they are equipped with a
restricting orifice located inside the drywell and an excess flow
check valve located outside and as close as practicable to the
containment. Should an instrument line that forms part of the
reactor pressure boundary develop a leak outside the containment,
a flow rate that results in a differential pressure across the
valve of 3 to 10 psi causes the excess flow check valve to close
automatically. Should an excess flow check valve fail to close
when required, the main flow path through the valve has a
resistance to flow at least equivalent to a sharp-edged orifice
of 0.375 inch diameter. Valve position indication is provided in
the reactor enclosure. Those instrument lines that do not
“connect to the RCPB conform to Regulatory Guide 1.11 in that they
are either equipped with an excess flow check valve or an
isolation valve capable of remote operation from the control
room, and are sized or orificed to meet the criteria outlined in

Regulatory Guide 1.11, he status of the isolation valves
capable of remote operatiom\from the control room is indicated in
the control room. _Iwa-t@

The TIP system lines as shown in Figure 9.3-2 and described below
are considered instrument lines because (a) they function as
instrument lines or support the operation of instrument lines,
and (b) they are small diameter lines.

TIP system isolation valves are provided on each guide tube
immediately outside the containment. Dual barrier protection is
provided by a solenoid operated ball valve and an explosive
actuated cable shearing valve. The ball valve is closed except
when a TIP is inserted. These valves prevent loss of reactor
coolant in the event that an incore guide tube ruptures inside
the reactor vessel and prevents the escape of primary containment
atmosphere.

The guidz tube ball valve solenoid is normally de-energized and
the valve is in the closed position. When the TIP starts
forward, the valve solenoid is energized and the valve is held
open against its spring. As the valve opens, it actuates a set
of contacts which provide position indication at the TIP control
panel and a permissive signal for TIP motion. Upon receipt of a
containment isolation signal (reactor low water level or high
drywell pressure), the TIP drive mechanism is signalled to
retract the TIP. As the TIP is withdrawn into its shield chamber
ogtside containment, a position switch signals the ball valve to
close.

The shear valve is provided as a backup in the event that a TIP
cannot be retracted or a ball valve sticks open when containment

6.2-59 Rev. 15, 12/82
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| Because the systems inside containment to which the recirculation pump cooling
water supply and rerumn lines and the drywell chilled water supply and return lines

connet! ae

not closed systems li.e., not Safety Class 2 and/or mot seismic

" Category | and not protecied against missiles and pipe whip) the containment
., bofation design of these penewations must be revised to meet CIC 36

Yie spplicam'’s response o NRC.Question $30.88 tas not Tvssived

omd oxe attochad.

Sechons \\D 322, ©2.3 624 13\
- Tables 3.2p ,€.2-15 €217 ,6.2-2575-53
~ Fygwes a.2-25, 9.2-27 |
QuesTioms  480.26 48040




2 LGS FSAR
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multiple valves is required for system opefation. Sample inlet
and return valve controls for the dryw radiation monitors and
combustible gas analyzers are ganged #s described in Sections
6.2.4.3.1.3.2.8 and 6.2.4.3.1.3.2.1, " Prywell chilled water valve
controls are ganged as described in Sectiong6.2.4.3.1.&33.2./

629.3./3.2.10

Position (5), Clarification (6)

The setpoint for the drywell high pressure isclation signal is
set at the minimum compatible with normal operation. Section
7.3.1.1.2.4.6 describes the selection of the drywell high
pressure setpoint.

Position (6), Clarification (7)

Containment purge valves comply with Branch Technical Position
CSB 6-4 as discussed below. Two purge isolation valves have
closure times greater than 5 seconds: 2"-HV-105 and 2"-HV-111
have closure times of 30 seconds. An analysis of the
radiological consequences of a LOCA that occurs during purging
was performed to justify the line size and the valve closure time
used in the purge system. Using the assumptions of BTP CSB 6-4,
the resulting doses were a small fraction of the 10CFR100 limits.
For local leak rate tests, the leakage rate of the purge
isolation valves, combined with the leakage rate for all other
penetrations and valves subject to Type B and C tests will be
less than 0.60 La, in accordance with Appendix J to 10CFR50.

Position (7)

The containment purge isolation valves isolate on receipt of any
one of the following signals:

2. high drywell pressure

b. reactor low water level

€. reactor enclosure high radiation
d. refueling floor high radiation

An analysis has been performed to demonstrate that the offsite
doses that might result if a LOCA were to occur during purging
operations would be less than both 10CFR100 and EPA Protection
Action Guide limits. This analysis used the assumptions of NUREG
0800 Section 6.2.4 and Branch Technical Position CSB 6-4 and
assumes a pre-existing spike that results in coolant activity
levels in excess of Technical Specification limits. The analysis
methodology was in accordance with the letter from T.J. Dente
(BWR Owners Group) to D.G. Eisenhut (NRC) "Supplement to BWR
Owners Group Evaluation of NUREG 0737 Item I1.E.4.2(7)", dated
June 14, 1982.

1.13-39 Rev. 16, 01/83
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(2) Field audits are performed by representatives of
the originating design group to ensure that the
final installation of such items is in accordance
with documents that formed the basis for the
seismic analysis of the items.

(3) Such items are not included in the "Q" List.
Sidsd SYSTEM QUALITY GROUP CLASSIFICATIONS

General Design Criterion 1 of 10 CFR Part 50, Appendix A,
requires that structures, systems, and components important to
safety be designed, fabricated, erected, and tested to quality
standards commensurate with their importance to safety.
Components of the reactor coolant pressure boundary meet the
requirements for Class 1 components of the American Society of
Mechanical Engineers (ASME) B&PV Code, Section 111, or equivalent
quality standards, as required by 10 CFR Part 50.55.a.

Regulatory Guide 1.26, Rev. 3, describes a quality classification
system that may be used to determine applicable standards for
other components in nuclear power plants. Quality group
classifications are assigned to systems and components in
accordance with the reliance placed on these systems to:

a. Prevent, or mitigate the consequences of, accidents and
malfunctions originating within the RCPB

b. Permit shutdown of the reactor, and maintain it in the
safe shutdown condition

A Contain radioactive material

A tabulation of quality group classification for each component
so defined is shown in Table 3.2-1 under the heading, "Quality

Group Classification.” The applicable codes and standards of
each quality groupgvare given in Table 3.2-2. The locations of
these components, and the quality group classification of the
piping, valves, and interfaces between components of different

classifications, are indicated on the system piping and
instrumentation diagrams in the pertinent section of the FSAR. A
cross reference of system to FSAR figure number is provided in
Section 1.7,

System quality group classifications, and design and fabrication
requirements as indicated in Table 3.2-1, meet the guidelines of
Regulatory Guide 1.26, except as noted below.

The Limerick design is based on quality group commitments made

before Regulatory Guide 1.26 was issued, and in some cases
alternate approaches to the guide have been used, as follows:

L~.¢zs¢géscvvi$a/ 2y Zéhydgﬁayv éaabgaéizi
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to full quality assurance reéuirements (Q-listed), and
was designed to seismic Category I criteria.

Instrument tubing downstream of the containment
isolation valve of instrument lines connected to the
reactor coolant pressure boundary is Quality Group D for
instruments that are "passive" (i.e., do not actuate
safety systems), rather than Quality Group B or C as
discussed i1n Paragraphs 1.e and 2.c of the guide. This
is based on considerations given in Regulatory

Guide 1.11 for instrument lines penetrating containment
and having two restriction devices.

QUALITY ASSURANCE

Structures, systems, and components whose safety functions
require conformance to the applicable quality assurance
requirements of 10 CFR Part 50, Appendix B, are summarized in
Table 3.2-)1 under the h2ading, "Q-List." Quality assurance during
construction is discussed in PSAR Appendix D. The quality
assurance program curing the operational phase is described in

Chapter 17.

3.2~17 Rev. 19, 04/83
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TABLE 3.2-1 (Cont'd)

QUALLTY
SOURCE GROUP PRINCIPAL
OF LOCA~ CLASEl-  CODES AND SEISMIC ¢
FSAR SUPPLY TION FICATION STANDAFDS CATEGORY  LIST
SYSTEE/COMPORENT (%0 SECTION __[1)° L2)° L3} . _IS e sk

f. Ductwork and registers P 13 - +L1S1/7NNS I Y

C. Primary Coptajipment

1. Orywell Cooling System 9.2.10,
9.8.5

a. Piping and valves P T+R D B3V I1,1IA N
b. Motors, fan P C - IEEE-33w/ 1 b 4
NEMA-¥G-1
c. Fans P C - AMCA I Y
d. Coils, cooling P - - ARI IIA N
e. Ductwork P C - AISI/Z7MNS 1 4
. Dampers P C - AMCA 1 4
g. Chilled water egquipment P R D MF STD Il N
h. Chilled water isolation valves P R > e 111-2 1 Y
at primary containment
i. Piping associated with P c - b R | I Y

isolation vilves at primary
containment pepetration

2. Purge System

a. Piping and valves P » B 111-2 1 4 (e8]

b. Piping and valves, beyond P * C B31.1 IIA N
outermcst containment isolation
valves (smallier than 18-inch
nominal diameter)

3. Hydrogen recombiner

a. Piping and valves P R B I1r-2 I Y [s8)
b. Reaction chamber P B B 111-2 1 Y
€. Blower P R E 11:-2 1 4

4. Vacuum relief systems

a. Valves P c N I11-2 A

D. Radwarte and Offgas Enclosure 9.48.3

1. Fans b R - AMCA .~ 11 N
2. Coils, cooling P Fw - ARI I N
3. Heating cuil, steam P Fw - MF S1D II N
4. Ductwork P r,%, - SMACNA 11 N
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TABLE 3.2-1 (Cont'd) (Page 20
QUALITY
SOURCE GROUUP PRINCIPAL
or LOCA~ CLASSI- CODES AND SEISMIC (7
FSAR SUPPLY TION FICATION STANDARDS CATEGORY LIST
SYSTEM/COMPONENT (40) SECION _[1) _I2)° _f3) _ _[38)° (51 [&])* COMMENTS
X1 AUXILIARY SYSTEMS
A. Safcquard Pipipg KilJi System. 6.3
Incjuding feedwater FAll Systen
1. Paping and valves, from and including P B A I11-1 I  § [e8)
isolation valves, to feedwater lines
2. Piping and valves, other 3 * B 111-2 1 4 [s8)
3. Pumps P b 111-2 I Y
B. Suppressaon Pool Cleapur System Fig. 6.3-9
1. Pipang and valves, to second P R P I11-2 1 b § [s8)
1solation valve
2 Piping and valves, after second P R D B31.1 IIA N
1solation valve
3. Pumps P R D MF STD 1IA N
C. Pemincralized Water Makeup Svetes 9.2.9
'
1. Tanks P H - API~650 I N
2. Piping and valves P ALL - B3 II N
3. Pumps 4 - - BIV. W/ 1 N
HYD.I
D. Rxywell Chilled wWater Svatep 9.2.10
1. Chillers P T D viiy-1 11 N
2. ©Cooling coils P b - ARI 11,1IA N
3. Piping and valves, other P T.R D BiN.Y II,.11A N
4. Valves, isolation to primary containment P B B I11-2 1 4
S. Pumps ;i T D HYD.X/ b 4 N
B31.Y
6. Piping associated with isolation valves P c » B B31.1 1 ¥ es, o]
at primary containment penetration
E. Lontxol Structure Chilled wWatex System 9.2.10
1. Piping 3 cs D Bil.1 b § 4 s8]
2. Valves cs D B3 .Y I 4
3. Pumps P Cs < I11-3 I 4
4. Motors, pump cs - 1EEE-323, 4 R
T 5
S. Chillers (except condensers) P cs D VIII-
xuﬁzs
6. Chiller condensers P Ccs C 111-3 4 4

Rev. 15, ¢
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TABLE 3.2-1 (Cont'd) (Page 35 of 38)

[21 potmumed The basis for  clossificahen of Non-ASME Sechom O
¢8wpww4f as Cﬂnh*q Group B pﬂvU¢J in Section 8jl7ar =3

[22)Diese]l fuel oil storage tanks and transfer pumps were
designed to ASME Section III, Class 3 but were not stamped.

[23)The structural design of seismic Category I and 1iA HVAC
ducts was verified by testing duct specimens as permitted by
the Al1SI Code, to substantiate the duct width to duct sheet
thickness ratio (w/t) and duct height to duct sheet thickness
ratio (h/t) of up to 1500.

Seismic Category Il ducts were designed and constructed in
accordance with SMACNA.

[24 ]NRC Regulatory Guide 1.52, July 1976, suggests various
industry standards and codes for this equipment. These
references were used for system design, with exceptions as
noted in Section 6.5.

[25)Dampers with electro-hydraulic operators were designed to
1EEE-323. Fire dampers are labeled by Underwriters'
Laboratories.

[26 )Portions of ducts and dampers in the reactor enclosure and
refueling floor HVAC system are seismic Cateqgory II, non
O-listed, and the remainder are seismic Category I, Q-listed.

[27 ]Deleted

[28)The main steam system (MSS) from its outer isolation valve up
to, but not including, the turbine stop valve and bypass
valve chest, and all branch _lines 2-1/2 inches in diameter
and larger up to, and including, the first valve (including
their restraints), will be designed by the use of an
appropriate dynamic seismic-system analysis to withstand the
Operating Basis Earthquake (OBE) and Safe Shutdown Earthquake
(SSE) design loads in combination with other appropriate
loads, within the limits specified for Class 2 pipe in the
ASME, Section 111 Code. The mathematical model for the
dynamic seismic analyses of the MSS and branch line piping
includes the turbine stop valves and the piping from the stop
valves to the turbine casing. The dynamic input loads for
design of the MSS are derived from a time history model
analysis (or an equivaient method) of the reactor and

Rev. 17, 02/83
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The secondary containment design data are in Table 6.2-14.
6.2.3.2.2 Secondary Containment Isoclation System

Isolation dampers and the plant protection signals that activate
the secondary containment isoclation system are described in
Section 9.4.2.1.3.

6.2.3.2.3 Containment Bypass Leakage

Upon receipt of a reactor enclosure isolation signal, the reactor
enclosure recirculation system (RERS) and the SGTS are
automatically activated and begin to process all air flow streams
from the reactor enclosure ventilation system. Therefore, if a
LOCA occurs, radiocactivity that exfiltrates the steel-lined
primary containment or piping systems containing radiocactive
fluids is collected and passed through the RERS and SGTS as
described in Section 6.5.

The potential paths by which leakage from the primary containment
can bypass the areas serviced by the SGTS have been evaluated.
Table 6.2-15 identifies all primary containment penetrations, the
termination region of all lines penetrating primary containment,
and the bypass leakage barriers in each line. It has been
determined that no potential bypass leakage paths exist for the
entire spectrum of LOCAs except for a feedwater line break inside
containment. A water seal cannot be maintained in the broken
feedwater line by the feedwater fill system (Section 6.2.3.2.3.2)
for the case of a feedwater line break inside containment. For
this case, containment leakage may travel past the broken
feedwater line's containment isolation valves into the portion of
the feedwater line located in the turbine enclosure. However, a
water seal in this portion of the feedwater line would
realistically be expected to be maintained by water from the
condensate storage tank. Therefore, no bypass leakage is
postulated to reach the environment.

When designating the termination region, if either the system
iine that penetrates primary containment or any branch lines
connecting to it penetrate the secondary containment, the
termination region is listed in Table 6.2-15 as outside secondary
containment (OSC). The types of bypass leakage barriers employed
by these lines are:

1. Redundant primary containment isolation valves
- Closed owsemie=@utegowyp=d piping system insiie
containment

3. A water seal maintained for 30 days following a LOCA

6.2-43 Rev. 15, 12/82
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‘. The line beyond the outboard primary containment
isolation valve is vented to secondary containment by
use of a vent line located upstream of the two block valves.

5. A leakage collection system is provided.

- 6. The iine contains a temporary spool piece that is
removed during normal operation and replaced by blind
flanges so that any leakage through the flange is into
secondary containment. :

Type 1 leakage barriers are considered to é}mit but not eliminate
bypass leakage. Leakage barriers of types“# through 6 are
considered to effectively eliminate any bypass leakage.

Leakage from those lines terminating in the reactor enclosure is
collected during the LOCA because the reactor enclosure is
restored to and maintained at subatmospheric pressure and all
exhaust is processed by the RERS and SGTS during these modes
(Section 6.5). Therefore, lines terminating within the reactor
enclosure are nct considered potential bypass leakage paths.

Lines penetrating primary containment are isolated following a
LOCA as described in Section 6.2.4. All containment isclation
valves and penctrations are designed to seismic Category I
requirements.

The primary containment and penetration leakage is monitored
during periodic tests as discussed in Section 6.2.6. Those
penetrations for which credit is taken for water seals as a means
of eliminating bypass leakage (Table 6.2-15) are preoperationally
leak~-tested with water and Technical Specification leakage rates
are given as water leak rates.

6.2.3.2.3.1 Water Seals

In each case where water seals are used to eliminate the
potential of secondary containment bypass leakage, a 30-day water
seal is assured because either a_loop seal is present or the
water for the seal is provided from a large reservoir. The water
seals for all of these lines will be maintained at a pressure
greater than the peak containment accident pressure. Each of the
water seals listed in Table 6.2-15 is discussed below (some
penetrations may be listed more than once due to the presence of
multiple types of water seals).

a. Penetrations 9A & B and 44. The feedwater fill system
(Section 6.2.3.2.3.2) is used to maintain a water seal
in the lines downstream of these penetrations.

Rev. 15, 12/82 6.2-44
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Penetrations 204A & B, 207A & B, 208B, 210, 212, 215,
216, 217, 226A & B, 235, 236, 238, 239 and 240. The
lines associated with these penetrations all penetrate
the wetwell above the suppression pool water level and
terminate at least 4 feet below the minimum suppression
pool water level. A 30-day water seal is therefore
assured on the submerged portion of line.

Penetrations 13A & B, 16A & B, 17, 395A & B, 45A-D, 205A
& B, and 225. Piping connected to these penetrations is
normally full of water and will be kept full after a
LOCA due to operation of the ECCS and/or safegquard
piping fill system. The suppression pool is the water
source for the ECCS and fill system, and therefore a 30~
day water supply is assured.

- Penetrations 203A-D, 206A-D, 209, 214 and 237. The

lines associated with these penetrations all penetrate
the wetwell at least 11 feet below the minimum water
level ¢f the suppression pool, and therefore a 30 day
water seal is assured.

Penetrations 231A & B. The line to the containment
isolation valves from the drywell floor drain sump is
maintained full of water by an elevation difference
between the sump and the valves. The line to the
containment isolation valves from the drywell eguipment
drain tank is maintained full of water by an elevation
difference between the tank and the valves.

Penetrations 10, 11, 12, 44, 228D and 241. Lines

associated with these penetrations that pass through the

secondary containment boundary and take credit for water

seals are provided with loop seals inside secondary

gontainment, which eliminates the possibility of bypass
eakage.

Penetration 14. The minimum piping height inside
primary containment of the RWCU supply line that
branches off the recirculation loop is at E1 267 ft.
The primary containment penetration is at El. 297 ft and
the RPV penetration is at El. 280 ft. This elevation
difference ensures that a water seal is maintained in
the line from the RPV to the containment isolation
valves. The RWCU supply branch line that connects to
the bottom cf the vessel is normally full of water, and
the water will be maintained in this line because it
connects directly to, and below, the vessel,.

Penetrations 37A-D and 28A-D. The CRD insert and

withdraw lines are normally full of water. A water seal
will be maintained in these lines after a LOCA due to

6.2-44a Rev. 15, 12/82
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the elevation difference between the containment
penetrations (El. 265 ft) and the connections to the
control rod drives (El. 215 ft).

6.2.3.2.3.2 Feedwater Fill System

The feedwater fill system prevents the release of fission
products through the feedwater containment isolation valves after
a LOCA by providing a water seal downstream of the valves.

6.2.3.2.3.2.1 Safety Design Bases

The feedwater fill system is designed with sufficient capacity
and capability to prevent leakage through the feedwater lines
under the conditions associated with the entire spectrum of LOCAs
except for a feedwater line break inside containment.

The feedwater fill system conforms to seismic Category I
requirements. Quality group classifications are shown in Table
3.2-1, Item XI.A. The system meets the intent of Regulatory
Guide 1.96, where applicable.

The feedwater fill system is capable of performing its safety
function considering the effects resulting from a LOCA, including
missiles that may result from equipment failures, dynamic effects
associated with pipe whip and jet forces, and normal operating
and accident-caused local environmental conditions consistent
with the design basis event. Furthermore, any portion of the
feedwater fill system that is quality Group A and is located
outside the primary containment structure is protected from
missiles, pipe whip, and jet force effects originating outside
the containment so that containment integrity is maintained.

The feedwater fill system is capable of performing its safety
function following a LOCA and an assumed single active failure.

The feedwater fill system is designed so that effects resulting
from a single active component failure do not affect the
integrity or operability of the-feedwater lines or the feedwater
containment isolation valves.

The feedwater fill system is capable of performing its safety
function following a loss of all offsite power coincident with a
postulated design basis LOCA.

The feedwater fill system is designed to prevent leakage from the
feedwater lines consistent with maintaining containment integrity
for up to 30 days.

The feedwater fill system is manually actuated and is not
required to be actuated sooner than 30 minutes after a LOCA.

Rev. 15, 12/82 6.2-44b
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rupture of piping
d. Environmental design Section 3. 11

Debris transported to the suppression pool by the emergency core
cooling water is prevented from entering the ECCS suction lines
by suction strainers. The suction strainers are described in
Section 6.2.2.

Ensurance of the operability of valves and valve operators in the

containment atmosphere under normal plant operating conditions

and postulated accident conditions is discu sejﬁgn Section 3.9.3.
Conne y 2 whed are

Provisions for detecting leakage from systemsf{provided with

remote manual isolation valves are discussed in Section 5.2.5.

The design provisions for testing the operability of the
isolation valves and the leakage rate of the containment
isolation barriers are discussed in Section 6.2.6.

A leakage control system is provided for the main steam isolation
valves, and is discussed in Section 6.7. A seismic Category 1
fill system provides a water seal for the feedwater lines, as
discussed in Section 6.2.3.2.3.

Containment isolation valve closure times are selected to ensure
rapid isolation of the containment following postulated
accidents. The isolation valves in lines that provide an open
psth from the containment to the environs have closure times that
minimize the release of containment atmosphere to the environs to
below 10CFR100 guideline values, mitigate the offsite
radiological consequences, and ensure that ECCS effectiveness is
not degraded. These valve closure times are identified with a
double asterisk in Table 6.2-17. The isolation valves for lines
in which high-energy line breaks can occur have closure times
that minimize the resultant pressure and temperature transients
as well as the radiological consequences. These valve closure
times are identified with a single asterisk in Table 6.2-17.

All of the isolation valve closure times listed in Table 6.2-17
are the actual closure times that the isolation valves were
purchased with, which in all cases are equal to or lower than the
closure times necessary to meet the aforestated design
requirements. Those closure times which are required to be met
to satisfy isolation valve closure time design requirements are
fdentified by a single or double asterisk in Table 6.2-17.

The essential/nonessential classification of containment
isolation valves, as listed in Table 6.2-17, was based on the
following: those systems identified as essential are regarded as
indispensable or are backup systems in the event of an accident;
nonessential systems have been judged to not be required after an

Rev. 16, 01/83 6.2-46
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In addition, the piping is considered an extension of the
containment boundary and, as such, is designed to the same
quality standards as the primary containment. The drywell
radiation sampling isolation valves have ganged controls for
reopening. Inboard sample and return isolation valves SV-190A
and SV-190C are ganged on HS-190A. Outboard sample and return
isolation valves SV-190B and SV-190D are ganged on HS-190B.

6.2.4.3.1.3.2.9 Primary Containment Instrument Gas

The influent lines are provided with a normally-open power-
operated globe valve outside the containment and a check valve |
inside the containment. Motor-operated valves are used on the
influent lines that contain the ADS gas supply. These are
essential lines that provide a long-term backup to the ADS
accumulators inside containment. The valves on these essential
lines are remote manually operated and automatically isolate only
when flow out of containment through these lines would be
possible (i.e., low differential pressure between the containment
and the instrument gas line). The remaining influent lines are
non-essential lines that use air-operated valves that are
automatically closed on receipt of a containment isolation
signal. The effluent lines are provided with normally-open air-
operated globe valves inside and outside the containment that
close automatically on receipt of a containment isoclation signal.

\ SZrti "%.3.1.3.3 Conclusion on Criterion 56

In order to ensure protection against the consequences of
accidents involving release of significant amounts of radiocactive
materials, pipes that penetrate the containment have been
demonstrated to provide iscolation capabilities on a case-by-case
basis in accordance with Criterion 56.

In addition to meeting isolation requirements, the pressure
retaining components of these systems are designed to the same
quality standards containment.

uj.va\uwk to %u.. U'N»d ‘Ml w-l.. ?O‘U\‘MM&

6.2.4.3.1.4 Evaluation Against Criterion 57

Criterion 57 describes criteria for closed system isolation
valves. .

Influent and effluent lines of this group dre isolated by
automatic or remote manual isolation valves located as close as
possible to the containment boundary.

>

e
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6.2.4.3.1.4.1 CRD Lines

The CRD system has multiple lines, the insert and withdraw lines,
that penetrate primary containment.

The classification of these lines is Quality Group B, and they
are designed in accordance with ASME Section 1II, Class 2. The
basis on which the CRD insert and withdraw lines are designed is
commensurate with the safety importance of maintaining the
pressure integrity of these lines.

The CRD insert and withdrawal lines are not provided with
automatic containment isolation valves in order tr maximize the
reliability of the scram function. A ball check valve located in
the CRD flange housing automatically seals the insert line in the
event of a line break. The insert and withdrawal lines terminate
in hydraulic control units (HCUs) which contain multiple valves
(manual, solenoid, air-operated, and check valves) to control CRD
movement, minimize leakage, and provide isolation. All automatic
valves in the HCUs are normally closed and are open only during
rod movement. Because the scram valves in the HCU are normally
open after a scram, the scram discharge volume is provided with
redundant automatic vent and drain valves.

4.2 Reactor Enclosure Cooling Water and Drywell
]led Water Supplies and Returns

normally-open
te manually isolated
ter isolation

The influent and effluent
motor-operated gate valves that ¢
from the contrel room. The drywel
valves have controls for gan

Rev. 19, 04/83 6.2-58b
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The containment isolation syster conforms to Regulatory Guide
1.141 except as discussed below:

, and jet f
ipe whip, o

//éhclosure cooling wat
“designed rictly in cordance
, (3), and (7 of Section 3.5 of ANSI/N271. The
{a used for ese systems are listed in Table 3.2-1.

d
with items (
design crit

Section 3.6.4 Single Valve and Closed System Both Outside
Containment...

The single valve and piping betweer the containment and the
valve shall be enclosed in a protective leaktight or
controlled leakage housing to prevent leakage to the
atmosphere.

Limerick Design:

For systems that fall into this category except for the ECCS pump
suction lines, the single valve outside primary containment is
not enclosed in a protective leaktight or controlled leakage
housing. Moderate energy lines that fall into this category do
not connect to the reactor coolant pressure boundary and are not
postulated to break concurrent with a LOCA. Therefore, neither
reactor coolant nor post-LOCA containment atmosphere are
released. However, any leakage is contained within the secondary
containment and is diluted and filtered prior to release. The
ECCS pump suction isolation valves are enclosed in pump rooms
adjacent to the containment that have provisions for the
environmental control of any fluid leakage.

Section 3.6.5 Two Valves Outside Containment...

6.2-60c Rev. 15, 12/82



LGS FSAR

Section 5.3.2 - Leakage Rate Testing

Provisions and Methods. Provisions shall be made for leakage
rate testing of containment isolation valves.

Limerick Design:

Individual leakage rate tests are performed for containment
isolation valves as indicated in Table 6.2-25.

i i, e o v

Regulatory/dﬁfde Pa ¢ . efer tpN271
Sections 4.4.8 ( i (piping tween

isolation barr} equi of Section 3.5 to
these sectiops. i is partjdl confgprmance
with Sectiof 3.5. e .

6.2.4.3.2 Failure Mode and Effects Analyses

A single failure can be defined as a failure of some component in
any safety system that results in a loss or degradation of the
system's capability to perform its safety function. Active
components are defined as components that must perform a
mechanical motion during the course of accomplishing a system
safety function. Appendix A to 10 CFR Part 50 requires that
eiectrical systems be designed against passive single failures as
well as active single failures. Section 3.1 describes the
implementation of these requirements as well as General Design
Criteria 17, 21, 35, 41, 44, 54, 55, and 56.

In single failure analysis of electrical systems, no distinction
is made between mechanically active or passive components; all
fluid system components, such as valves, are considered
electrically active whether or not mechanical action is required.

6.2.4.4 Tests and Inspections

The containment isolation system~undergoes periodic testing )
during reactor operation. The functional capabilities of power

operated isolation valves are remotely tested manually from the

main control room. By observing position indicators and changes
in the affected system operation, the closing ability of a

particular isolation valve is demonstrated.

-~

6.2-61 Rev. 19, 04/83
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A discussion of testing and inspection pertaining to isclation
valves is provided in Section 6.2.1.6 and in Chapter 16.
Table 6.2-17 lists all isolation valves.

Instruments are be periodically tested and inspected. Test
and/or calibration points are supplied with each instrument.

Excess flow check valves (EFCVs) are periodically tested by
opening a test drain valve downstream of the EFCV and verifying
proper operation. As these valves are outside the containment
and accessible, periodic visual inspection is performed in
addition to the operational check.

Leak-rate testing for the containment isolation system is
discussed in Section 6.2.6.

6.2.5 COMBUSTIBLE GAS CONTROL IN CONTAINMENT

Following a postulated LOCA, hydrogen gas may be generated within
the primary containment as a result of the following processes:

a. Metal-water reaction involving the Zircaloy fuel
cladding and the reactor coolant
b. Radiolytic decomposition of water in the reactor vessel
and the suppression pool (oxygen also evolves in this
process)
/
Rev. 12, 10/82 6.2-62
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TABLE 6.2-15 (Page 1 of 5)
EVALUATION OF POTENTIAL SECONDARY CONTAINMENT BYPASS LEAKAGE PATHS
CONTATNMENT TERMINATION  BYPASS LEAKAGE  POTENTIAL BYPASS
PENETRATION SYSTEM REGION(1) BARRIERS(2) PATH
1 Bquipment access door IsC Double O-Ring No
2 Equipment access door and IsC Dcuble O-Ring Fo
personnel lock
3A Main steam (MS) line D flow IsC - No
instrumentation
3B Inst gas supply osc 1.8 No
c HPCI steam flow inst 1sC - No
30 MS line A flow inst IsC - Neo
30 Instrument gas supply osC 1.8 No
K Head access manhole 1sC Double O-Ring No
5 Spare - - -
6 CRD removal hatch IsC Double O-Ring No
TA-D Primary steam osc 1.5 No
3 Primary steam line drain osC 1,8 No
9ALB Feedwater osC 1.3 Not®)»
10 Steam to RCIC turbine osC 1,.3,6 No
1 Steam tc APCI turbine osC 1.3,6 No
12 RHR shutdown cooling supply 0sC 1.3 No
13A58 RHR shutdown return 0sC 1.3 No
1 RWCU supply osC 1.3 No
15 Spare - - -
I  16A8B Core spray pump discharge osC 1.3 No
17 RPV head spray 0sC 1.3 No
18 Spare - - -
19 Spare - - -
20A RPV level inst IsC - "o
20A LPCI AP inst IsC - No
208 LPCI AP inst IsC - No
208 RPV level inst 1sC - No
21 Spare - » -
22 Drywell pressure inst IsC Ro
23 Closed cooling water supply 0sC 2,3 ) No
24 Closed cooling water return osC ,2,% No
25 Drywell purge supply osC * No
26 Drywell purge exhaust IsC Ho
27A Instrument gas supply osC 1.8 NO
278 HPCI flow inst 1sC - L]
28A Recirc loop sample IsC - No
28A Drywell H,/70, IsC - No
28B LPCI AP inst IsC - No
28B Drywell air sample IsC - No
29A RPV flange leakage inst IsC - No
298 Core spray AP inst isc - No
JON MS line D flow arut IsC - No
308 11 pressure inst IsC - No
3oB MS line C flow iast IsC - Ro

Rev. 16, 01/83



TABLE 6.2-15 (Cont'd)

CONTAINMENT TFRMINATION
PENFTRATION SYSTEM REGIONT1)

31AsB Jet pump flow inst I8C
32A8B Jet pump flow inst IsC
33A Pressure above core plate inst xsc
33a Pressure below core plate inst 1sC
338 RCIC steam flow inst IsC
ELTY MS line C flow inst IsC
388 Recirc flow inst IsC
Isa Inst gas to TIP indexing mechanism OSC
35C-G TIP drives IsC
36 Spare -

37A-D CRD insert 0sC
3I8A-D CRD withdraw osC
J9AEB Drywell spray 0sC
40A,B8C Jet pump flow inst ISC
anD Pressure below core plate inst IsC
R0E Drywell pressure inst IsC
4oF RCIC steam flow inst IsC
80P inst gas suction 0osC
806G ILRT data acquis system 0sC
4on Instrument gas supply osC
40H Recirc pump cooler flow inst IsC
a LPCI AP .inst 1sC
L2 RWCU flow inst 1sC
42 Standby liquid control IsC
LELY Recirc loop A AP inst IsC
83A Recirc pump seal pressure inst ISC
438 Main steam sample 1sC
L 1) CRD/RWCU return osc
a54~-D LPCI osC
u6 Spare -

47 RWCU flow inst 1sC
48A RPV level inst IsC
48A Cor» spray AP inst IsC
488 RPV level inst Isc
49ALEB MS line AEBR flow inst IsC
SOA Drywell pressure inst IscC
SOA Recirc flow inst IsC
508 Recirc pump seal pressure inst IsC
508 Pecirc pump cooler flow inst ISC
S1A recicc line flow inst IsC
518 Jet pump flow inst 1sC
S2A MS line B flow inst 1sC
52B Recirc line flow inst I1SC
53 Drywell chilled water supply osC
58 Drywell chilled water return osC
55 Drywell chilled water supply 0osC
56 Drywell chilled water retuarn osC

(Page 2 of %)

B”PASS LEAKAGE  POTENTIAL BYPASS
PATH

BARRIERS(2)

1
1

- -

- ad

W

3335355533353333%3% 3333332333333 %338523.8333338833
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TABLE 6.2-15 (Cont'd) of 5)
CONTAINMENT TERMINATION  BYPASS LEAKAGE  POTENTIAL BYPASS
PENFTRATION SYSTEM REGION< 1) BARRIERS(2) PATH

€1) The terminatiun regions are: ISC - Inside Secondary Containment

0SC - Ountside Secondary Containment

(®) The bypass leaxage barriers are defined as follows (see Section 6.2.3.3.3):

1.
2.
3.
.‘

S.
‘.

Redundant primary containment isolation valves

Closed piping system inside containment

A water seal maintained for 350 days following a LOCA

The line beyond the outboard primary containment isolation vaive is vented

to secondary containment by use of a vent line located between two block valves

and the secondary containment.

A leakage collection system is provided

The line contains a temporary spool piece that is removed during normal operation

and replaced by blind flanges so that any leakage through the flange is into secondary
containment.

€3) The feedwater fill system will provide a water seal in the feelwater lines
for all line breaks other than a feedwater Jine break inside containment.

Rev. 16, 01783
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TABLE 6.2-25 (Cont'd) (Page 3 of 1))
INBOARD OUTBOARD
ISOLATION BARRIER ISOLATION PARRTER
PENET. DRAW- TES DESCRIPTION/ INSTRUMENT /
No. SYSTEM INGECr?) TYPE VALVE NUMBER VALVE NOUMBFR nTE
21 Service air M-15 c 1180 139 -
22 Instrumentation - drywell M-82 A - MO-187C "
pressure
mo=106 mMo-108
23 Closed cooling water supply M-13 c PESUVIIEPREE Y Eanian JENEEN Qaz:
w.o-107 mo -
28 Closed cooling water return M-13 Otu-s—* Bemtad |0 PA 11
25 Drywell purge supply M-57 C AO=-121 MO-109 3, 2
MO- 163 Closed system
AO-1.3 AO=131
MO-135
26 Drywell purge exhaust M-57 c SV-185 3,
MO- 161 Closed system S(MOo-111
MO- 111 AO-117 only),
AO-110 MO-115 172
'
27a Instrument gas supply - c Cr-1128 MO-1S1A -
278 Instrumentation - APCI flow M-55 A - XFC-FO248B 1
278 Instrumentation - HPCI flow ®~55 A - XFC-FO28D 1
28A Recirc loop sample M-83 C AO-F019 AO-F020 -
28A Drywell #,70, sample M-57 L~ sv-134 Sv-1a8 7
28A Drywell H,/70, sample M-57 c sv-132 Sv-182 ”
288 Drywell H,70, sample M-57 c SV-133 SV-143 12
5V-195
268 Spare - A - - -
29A Instrumentation - RPV M-81 A - XFC-F009 1
flange leakage
298 Instrumentation - CS AP M-52 A - XFC-FO18A 1
30A Instrumentation - main M-41 A - XFC-FO71D 1
steam line D flow XFC-F0720D
30B Instrumentation - drywell M-82 A - MO-187A n

pressure

Rev. 16, 01/8)
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TABLE 6.2-25 (Cont'd) (Page 6 of 13)
INBOARD OTTROARD
ISOLATION PARRIER ISOLATION BARRIER
PENET. DRAW- TEST DESCRIPTION/ INSTRUMENT/
No. SYSTEM INGCe?) TYPE VALVE _NUMBER VALVE NUMBER nTE
.6 Spl’e - A - - -
a7 Inscvrumentation - RWCU flow M-44 A - XFC-1020 1
L1.1 Y Instrumentation = RPV level M-82 A - XFC-F0658 1
XFC-FOQ7TH
a8A Inatrumentation - CS AP M-52 A - XFC-P0O18B 1
488 Instrumentation - RV level M-82 A - XPC-FO65A 1
XFC-FOATA
49A,8 Instrumentation - main M » - XPC-POTIA,B 1
steam line A C B flow XFC-FOT2A,.B
SOA Instrumentation - drywell M-22 A - MO-1878 "
pressure
SOA Instrumentation - recirc M-4) L} - XFC-FO11IA,D 1
flow XFC-FO12A,B
508 Instrumentation - recirc M-83 A - RXFC-FOOMA 1
pump seal pressure
SOB Instrumentation - recirc M-07 A - XFC-156A dl\
pump cooler flow XFC-157A o
S1A Instrumentation - recirc M-23 A - XFC-FOO9A,B 1
line flow XFC~FO10A, R
51B Instrumentation - jet M-82 A - XPC-POS9T 1
pump flow XFC-F0S1C
XFC-FO0S3T
S2A Instrumentation - main M-41 A - XFC-FO708B ]
steam line B flow XFC-FO073B
528 Instrumentation - recirc M-43 A - XPC-FONIC,D 1
line flow XFC-F012C,D
mo-iz8 Mo- 1204
53 Drywell chilled water supply M-87 C R i AARe MO - 12 TA \a,zz
Mo~ 129 TAL)
54 Drywell chilled water return M-87 c et .ﬂ.‘?@-uﬂﬂ 127
MmO - 1T
55 Drywell chilled water supply M-87 c A3 omtpe MO - | 205 Lz
™mo-1258
Rev. 16, 01/8)
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TABLE 6.2-25 (Cont‘d)

(Page 7 of 1))

INBOARD OUTBOA
ISOLATION BARRIER ISOLATION BARRIER
PENET. DRAW- TEST DESCRIPTION/ INSTRUMENT/
_No. SYSTEM INGCv7) TYPE VALVE NUMBER VALVE NUMBER moTE
™mo-izd ™O.
56 Drywell chilled water return M-87 c “ml.t:&’ a2z
57 Instrumentation - RWCU flow M-83 A - XPC-102C 1
SBA Instrumentation - recirc M-43 L3 - XPC-rFoN0B 1
loop B AP
588 Spare - LY - - -
S59a,8 Spare - i3 - - -
60 Spare - 13 - - -
61 Recirc pump seal purge M-83 c CK-1000A, B XPC-103A,8 1,
62 Hy/70, sample return M-57 c sV~ 150 MO~-116 7
sV-159
63 Instrumentation j~ recirc M-23 A - XFC-Fo038 1
loop AP; recirc pump XFC-FO0AB
Seal pressure XFC-POR0D
68 Spare - A - - -
65SA,B Instrumentation - RPV M-82 A - XPC-FON3IB 1
pressure XFC-FOQ9A
66A Instrumentation - RPV level M-42 A - XFC-FOASD 1
66A Instrumentation - LPCI M-51 13 - XPC-1020 )
AP XFC-1030
668 Instrumentation - RPV level M-a2 A - XFC-FOASA 1
66B Instrumentation - LPCI M-51 A - XFC-102A 1
AP XPC-103C
67A,B Instrumentation - RPV level; M-42 A - XPC-PONY 1
RPV pressure XFC-FOR3IA
XFC-FPON9B
100 Neutron monitoring system M-60 B Canister - 8
A-D
101 Recirc pump power M-60 B Canister - 8
A-D
Rev, 16, 01783
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TABLE 6.2-25 (Cont*d)

Penetration is sealed by a blind flange or door with double O-ring
seals. These seals are leakage rate tested by pressuriring between the
O-rings.

Inboard butterfly valve installed such that tested in the reverse
direction is conservative.

Inboard gate valve tested in the reverse directiong

Inboard globe vaive installed such that testing in the reverse
direction is conservative.

The MSIVe are tested by pressurizing between the valves. Testing of
the inboard valve in the reverse direction tends to unseat the valve
and is therefore conservative. The valves are Type C tested at a test
pressure of 25 psaig.

Gate valve tested in the reverse direction.
Electrical penetrations are tested by pressurizing between the sea

The isolation provisions for this penetration consist of two isolation
valves and a « +~-d system outside containment. A single active
failure can be accommodated. The closed system is missile protected,
seismic Category I, quality group B, and is designed to the temperature
and pressure conditions that the system will encounter post-LOCA.
Valves will remain water covered during Type A testing. System leakage
will be minimized in accordance with NUREG-0737, Item ITI.D.%.%. Any
leakage out of the closed system will be into the reactor <nclosure,
thus faciliting collection and treatment.

The isolation provisions for this line consist of one isolation valve
outside containment and a closed system outside containment. A single
active failure can be accommodated. The closed system is missile
protected, seismic Category [, quality group B and designed to the
temperature and pressure conditions that the system will encounter
post-LOCA.

System leakage will be mirimized in accordance with NUREG-073F, Item
I11.D.%. 1. Any leakage out of the closed system will be into the
reactor enclosure, thus facilitating collection and treatment.

The valve does not receive an isolation signal but remains open to
measure containment conditions post-LOCA. Leaktightness of the
penetration is verified during the Type A test. .

All isclation barriers are located outside containment,

(Page 12 ot 13)
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16.
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19.

21.

TABLE §.:-25 (Cont'd)

Isolation provisions for the CPD insert and withdrawal lines .re
described in Section 6.2.8.3.1.8.1. The scram discharge volume vent
and drain valves are Type C tested.

The isolation provisions for this line consist of a suppression pool
water seal, at least one isolation valve outside containmen*, and a
closed system cutside containment. The isoiation valve is not exposed
to the primary contaiment atmosphere because the line terminates below
the minimum water level of the suppressicn pool. The closed system is
missile protected, seismic Category I, quality group B, and designed to
the temperature and pressure conditions that the system will encounter
post-LOCA. Valves will remain water covered during Type A testing.
System leakage is minimized in accordance with NURFG-0737, Item
I11.D.%. 1. Any leakage out of the clcased system will be into the
reactor enclosure, thus facilitating collection and treatment,

The isolation barrier remains water filled post-LOCA and will be testel

These lines penetrate the diaphragm slab and are not subject to
Appendix J leak“ge rate testing.

Table 1.8-2 contains a cross-reference to figure numbers.

Feedwater penetrations will remain woter filled post-LOCA as described
in Seceion 6.2.3.2.3.

Check valve used instead of flow orifice.

Penetration is sealed by a flange with double o-ring seals. These
seals are leaka;. rate tested by presrurizing between the oThe TIP
drive tube is welded to the flange.

Seismic Category I, Quality Group B instrument Yine with an excess flow
check valve. Because the instrument line i® connected to a closed
cooling water system inside containment, no flow orifice is provided.
The line does not isclate during a LOCA and can leak only Af the line
or instrument should rupture. Leaktightness of the line {s verified
furing the integrated leak rate test (Type A test).

{Page 13 aof 13)

22 The suhhonrd sisleton vakes wil b Tl festod wih a Ao
07[ b on e exrov s0db.

Rev,

15, 01/83




RPV

CONTAINMENT

DETAIL "u}
(13)
:,3—-&.
RECIRC PUMP CW SUPPLY

DRYWELL CHILLED WATER SUPPLY

ML

DETAIL
(14)

ALTERNATE RWCU RETURN

DETAIL
(15)

SUPPRESSION POOL PURGE EXHAUST

MO-MOTOR OPERATED

AO-AIR OFERATED

TC-TEST CONNECTION
MLC-MANUAL LOCKED CLOSED
S!,:—SOL‘NOCD VALVE

s LR

c

—

0) This valve (s manual loeked
Closed on RELIRL Pwmp Cw $SYSTEM

(Z) This VAWE b oNLY On

RECILL PumP Cu/ sYSTEM /

UNITS 1 AND 2

TC
. ! J - )
}- ' D {
sV
)
| TC L
MO l l AOD
f}——-i[;]r . %L;]‘r ’
MO L8
R
MO C
LIMERICK GENERATING STATION

FINAL SAFETY ANALYSIS REPORT

CONTAINMENT PENET
DETAILS
SHEET S OF 16

FIGURE 6.2-36

RATION

REV. 11, 10/82




/7. Closed systen pipeldfis
pripary contaipment and

e one isefation v

The MSIV controls include pneumatic piping and an accumulator for
the air-operated valves as the isolation motive power source in
addition to the springs. Pressure, temperature, and water level
sensors are mounted on instrument racks or locally in either the
reactor enclosure or the turbine enclosure. Valve position
switches are mounted on motor- and air-operated valves. Switches
are encased to protect them from environmental conditions. All
signals transmitted to the control room are electrical (no pipe
from the nuclear system penetrates the control room). The sensor
cables and logic power supply cables are routsd to cabinets in
the auxiliary equipment room, where the system logic is located.

All instrument line penetrations of the containment are equipped
with automatic isolation valves. These excess flow check valves
automatically isclate if there is a break in the instrument line
downstream of the valve.

7.3.1.1.2.4 PCRVICS Initiating Isclation Signals

The isolation trip settings of primary containment and reactor
vessel isolation control system are listed in Chapter 16. The
functional control diagrams (Figures 7.3-7, 7.3-8, 7.3-10, 7.4-1,
7.7-11) and the P&IDs (Figures 5.1-3, 5.1-4, 5.4-16, 5.4-13,
5.4-8, and 6.3-7) illustrate how these signals initiate closure
of isolation valves. Additional logic is shown in Figures 7.3~
t4, 7.3-15, 7.3-16, 7.3-18, 7.3-19, and 7.3-20.

9.3.1.1.2.4.1 PCRVIZS - Reactor Vessel Low wWater Level
7.3.1.1.2.4.1.1 Subsystem Identification

A low water level in the reactor vessel could indicate that
reactor coolant is being lost through a breach in the RCPB and
that the core is in danger of becoming overheated as the reactor
coolant inventory diminishes.

Three reactor vessel low water level isolation trip settings are
used to complete the isolation of the primary containment and the
reactor vessel.

The first (and highest) low water level setting level 3 (which is
*he RPS low water level scram setting) is selected to initiate
isolation at the earliest indication of a possible breach in the
RCPB, yet the setting is far enough below normal operational
levels to prevent spurious isolation. The pipelines that are
jsolated when reactor vessel low water level falls to level 3 are
RHR shutdown cooling and RPV head spray.

7.3-33 Rev. 18, 03/83
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The second (middle) reactor vessel low water level isclation
setting (level 2) is the same water level setting at which the
RCIC and HPCI systems are placed in operation. The setting
selected is low enough to allow the removal of heat from the
reactor for a predetermined time following the scram and high
enough to complete isolation in time for the operation of ECCS if
there is a large break in the RCPB. The pipelines that are
isclated when the reactor vessel water level falls to this second
setting are listed below.

a. Reactor water cleanup

b. Containment atmospheric control including H,0, sample
lines

c. Traversing incore probe

d. Main steam sample

e. HPCI pump flush

£. RHR vacuum relief

g. Drywell sump drains

h. Suppression pool cleanup

i. Drywell radiation sample

) Recirculation loop samvle

Drywel| ehilled wafer
The third (and lowest) of the reactor vessel low water level
isolation settings (level 1) is the water level setting used to
initiate RHR, core spray, and automatic depressurization system,
and to start the diesel generators. The pipelines that are
isclated when the reactor vessel water level falls to this third
setting are the main steam, main steam line drain, containment
instrument gas, RHR heat exchanger vent valves, suppression pool
spray and core spray pump test and flush.

Reactor vessel low water level signals are initiated from eight
differential pressure sensors, four sensors for the level 1 and
level 2 trip and four sensors for the level 3 trip, as shown in
Figure 5.1-4. They sense the difference between the pressure
caused by a constant reference leg of water and the pressure
caused by the actual water level in the vessel.

Four pairs of instrument sensing lines, attached to taps above
and below the water level on the reactor vessel, are required for
the differential pressure measurement and terminate outside the
drywell and inside the reactor enclosure. They are physically

Rev. 18, 03/83 7.3-34
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79.3.1.1.2.4.6.3 Subsystem Initiating Circuits

Drywell pressure is monitored by four pressure sensors that are
mounted on instrument racks outside the primary containment.
Instrument sensing lines that terminate in the reactor enclosure
connect the sensors with the drywell interior. Redundant sensors
are physically separated and electrically connected to the
isolation control systems so that no single event prevents
isolation because of primary containment high pressure.

7.3.1.1.2.4.6.4 Subsystem Logic and Sequencing

When a predetermined increase in drywell pressure is detected,
trip signais are transmitted to the PCRVICS. The PCRVICS
isolates the following lines: drywell drains and drywell sump
drains discharge to radwaste, primary containment purge and vent,
traversing incore probe (TIP) system, containment atmosphere
sampling, containment instrument gas, vacuum relief, HPCI pump
flush and vacuum relief, RCIC vacuum relief, suppression pool
cleanup, -me-drywell radiation sample,and drywel chilld wafer,

- Four instrumentation channels are provided to ensure protective
action when required and to prevent inadvertent isolation
resulting from instrumentation malfunctions. The output trip
signals of the instrumentation channels are combined in
two-out-of-two logics. Instrumentation channels A and B or C and
D are required to initiate isolation of either inboard or
outboard valves, respectively. Thus, failure of any one channel
does not result in inadvertent action.

7.3.1.1.2.4.6.5 Subsystem Redundancy and Diversity

Redundancy of trip initiation signals for drywell high pressure
is provided by pressure switches installed at different locations
around the drywell. Wiring from redundant instruments is
separated. Each pressure switch is associated with one logic
division. Two pressure sensors are supplied from RPS bus A, and
the other two are supplied fram RPS bus B.

Diversity of trip initiation signals for line breaks inside the
primary containment is provided by drywell high pressure and
reactor low water level. An increase in drywell pressure or a
decrease in reactor water level initiates isolation.
2.3.1.1.2.4.6.6 Subsystem Bypasses and Interlocks

There are no bypasses or interlocks for drywell high-pressure
trip signals.

7.3.1.1.2.4.6.7 Subsystem Testability

7.3-39 Rev. 16, 01/83
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isolation. Redundant channels fcr each monitored variable
provide inputs to different isolation trip systems. The
functions of the sensors in the isolation control system are
shown in Figures 7.3-1 and 7.3-2. Table 7.3-5 lists instrument
characteristics.

7.3.1.1.2.6 PCRVICS Initiating Circuits

The valves which are controlled by the PCRVICS for

automatic isolation generally utilize actuator sclenocids which
are energized during normal service. The logic circuitry
signalling automatic isolation is generally arranged such that
when a monitored parameter reaches its trip setpoint, the
associated trip logic contact opens. When the proper combination
of logic trips occur, the actuator trip relay de-energizes,
de-energizing the valve actuator solenoid. The system also has
system level manual initiation switches that isolate all
automatically controlled isolation valves. This general
arrangement is applicable to the following valve discussions.

The MSIV actuators each have two actuator solenoids. For
automatic valve closure, both solenoids must be de-energized.
Each solenoid receives inputs from two separate division logics,
either of which can de-energize the solenoid.

Four RPS instrument channels are provided for each monitored
parameter used in the MSIV trip logic. The redundant instrument
channels are independent and separate. Channels A and C actuator
logic trip relays control one solenoid in each of the inboard and
outboard MSIV's on each main steam line. Channels B and D
actuator logic trip relays control the other solenoid in the
inboard and outboard MSIV's.

Closure of the inboard and outboard main steam line drain
isolation motor-operated valves is initiated by the MSIV actuator
logic trip relays, utilizing two-out-of-two logic. Logic relays
A and B initiate clcture of the inboard isolation valve and relays
C and D initiate closure of the outboard isolation valve.

Closure of the inboard and outboard RHR discharge to radwaste
isolation valves and RHR process sampling isolation valves is
initiated by low reactor vessel water level and high drywell
pressure signals, utilizing two-out-of-two logic. Logic trip
relay A closes the inboard valves and logic trip relay B closes
the outboard valves.

Closure of the inboard RHR shutdown cooling suction and inboard

RHR head spray isolation motor-operated valves, as well as the

RHR shutdown cooling injection-testable check valve and bypass valve
is initiated by logic trip relay A. Closure of the outhoard RHR
shutdown cooling suction, outboard RHR head spray isolation, and

Rev. 18, 03/83 7.3-44
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+.HR shutdown cooling injection outboard throttling motor-operated
valves is initiated by logic trip relay B. Tripping of the logic
trip relay requires tripping of the two-ocut-of-two logic for low
reactor vessel water level signal or the one-out-of-two logic for
reactor low pressure signals.

Closure of the inboard and outboard reactor water sample
motor-operated valves and reactor steam sample air-operated
valves is initiated by low reactor vessel water level and high
steam line radiation signals, utilizing two-out-of-two logic.
Logic trip relay A closes the inboard valves and logic trip relay
B closes the outboard valves.

Retraction ci the TIP drives is initiated by low reactor vessel
water level 2 and high drywell pressure in a two-out-of-two
logic. Logic trip relay A initiates retraction of the TIP system
drives.

Closure of the primary containment purge valves is initiated by
any one of the following conditions in a two-out-of-two logic:
reactor level below level 2 trip; high drywell pressure; high
radiation in the reactor enclosure ventilation exhaust duct; high
radiation in the refueling floor ventilation exhaust duct.

Closure of the inboard and outboard RWCU isolation motor-uperate’
valves is initiated by low reactor vessel water level utilizing
two-out-of-two logic or by high area temperature and high
differential RWCU flow utilizing one-ovt-of-one logic. Logic
trip relay A closes the inboard valve and logic trip relay B
closes the outboard valves.

Closure of the inboard containment instrument gas system (CIGS)
suction valve is initiated by any one of the following conditions
in a two-out-of-two logic: Reactor level below level 1 trip; high
drywell pressure; high radiation in the reactor enclosure
ventilation exhaust duct; or high radiation in the refueling
floor ventilation exhaust duct.

Closure of the primary containMent atmosphere sample isolation
valves and the post-LOCA hydrogen recombiner isolation valves is
initiated by any one of the following conditions in » one-out-of-
one logic: Reactor level below level 2 trip; high drywell
pressure; high radiation in the reactor erclosure ventilation
exhaust duct; high radiation in the refueiing floor ventilation
exhaust duct.

Closure of outboard CIGS isolation valves not on ADS gas supply
lines is initiated by any one of the following conditions in a
two-out-of-two logic: Reactor level below level 1 trip; high
drywell pressure; high radiation in the reactor enclosure
ventilation exhaust duct.

7.3-45 Rev. 16, 01/83
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TABLE 7.5-3 (cont*d) (Page 3 ot 2%)

INDICATION
TYPE/
: ITEM ¢ CATEGORY INSTRUMENT
VARIABLES ) ) TYPE QrY INSTRUMENT RANGE O, (DIV,) LOCATION
Containment Isolation
Vailve Position B10 1
BV13-Wé Indicating 1 pair per open/closed AS13-106 Control roowm
lights raive (Mv IIX)
AV13-107 Indicating 1 pair per open/closed AS13-107 Control room
lights valve (Div IIX)
V26-190A, C Indicating 1 open/closed MSC lights Control room
lights (Div IIT)
8V26-190B, D Indicating 1 open/closed MSC lights Control roowm
lights (Div II)
HVAO0-1F001B, F, Indicating 1 pair per open/closed AS80-1108B,F Control room
K, P lights valve F,P (Div 1Y)
HV&1-1F022A, B, Indicating 1 pair per open/closed AS&1-122A, B Control room
c, D lights valve Cc,D (Div I)
AVe1-1F028A, B, Indicating 1 pair per open/closed HE81-128A, B, Control room
c, D lights valve C, D (Div II)
AV81-1F016 Indicating 1 pair per opcnlcloied ASe1-116 Control room
lights valve (Div I)
HVR1-1F019 Indicating 1 pair per open/closed ASA1-114 Control room
lights valve {Div I1I)
AVA1-109A, B Indicating 1 pair per open/closed AS81-109A, B Control room
lights valve (Div 1)
AVE1-133A Indicating 1 pair per open/closed HS81-133A Control roowm
lights valve (Div 1)
HVa1-1338 Indicating 1 pair per open/closed ASaY-1338 Control room
lights valve (Div II)
HVA1-1FOBS Indicating 1 pair per open/closed ASr1-18¢ Control room
lights valve (Div I)
/ v_‘__,_...v -— e —— e — ,_v_.‘“-—r—"“'\—-- —— =
Hit3= 108, 1/ ... e ”
v IAdwlkg [ pour por— dyﬂ\/&‘osa‘ Ho13-108
liq hts velve (owv I ov. 16, 01783

m_‘




LGS FSAR

TABLE 7.5-3 (cont'd)

(Page 12 ot 29)

VARIABLES
BVS9-131
HVS59-101
AVS9-102

XVS9-181A, B,
c, D, E

HVS59-135
HV61-102, 112,
132

AV61-110
AV61-130
HV61-111%
HV61-131

AVB87-128,129

AV87-122,123

HVB7- 12041214,
1TYA, \129A

HVE? - (20,1218,
1248, 12¢ 8

TYPE/

ITEM ¢
1)

CATEGORY
ti)

INDICATION

TYPE

Indicating
lights

Indicating
lights

Indicating
lights

Indicating
lights
Indicating
lights

Indicating
lights

Indicating
lights

Indicating
lights

Indicating
lights

Indicating
lights

Indicating
lights

Indicating
lights

.Ikdﬁumhkq
lights

J.’;.Joéa-“’g
ths

1 pair per
valve

1 pair per
valve

1 pair per
valve

1 per valve

ol
Aper
valve
Palr
1Aper
valve

INSTRUMENT RANSE
open/closed
open/closed
open/closed

open/closed

open/closed
open/closed
open/closed
open/closed
open/closed
open/closed
open/closed

open/closed

| pair per opn/c,lmJ

valll

| paut per qu/c/neJ

\/oﬁﬁ!

INSTRUMENT
KO, (DIV.)

AS59-131
(Div II)

ASS9-101
(Div I)

ASS9-102
(Div II)

Valve control
monitor A, B,

C, D, E

HS59-135
(Div II)

AS61-112
(piv )

MSC lights
(Div T)

MSC lights
(Div 1)

MSC lights
(Div II)

HS61-131
(Div 1I)

AS87-128
(Div II)

AS87-122
(Div II)

Hsg7-121A
(Dw ID

W)~ 1218
(ow I)

LOCATION

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Contro | room

CanVD' room
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QUESTION 480.26 (Section 6.2.3)

Supplement your description of containment bypass leakage
barriers listed in FSAR Table 6.2-15 in the following areas:

Penetrations X-23, 24, 53, 54, 55, and 56 rely on closed
systems inside containment to preclude bypass leakage.
Verify that each reguirement listed in Branch Technical
Position (BTP) CSB 6-3 Position B.9 is met for these
systems.

Provide additional information describing the feedwater
fill system and demonstrate that it conforms to the NRC
guidelines commensurate to its safety function of
eliminating bypass leakage (reference BTP CSB 6-3
Position B.8).

For all containment penetrations in FSAR Table 6.2-15
that rely on a water seal to prevent bypass leakage,
provide additional information that demonstrates the
water seal will be maintained for 30 days following a
LOCA, i.e., that the water seal is maintained at a
pressure greater than the peak containment accident
pressure and that a sufficient water seal inventory to
last at least 30 days following a design basis acccident
is provided.

The recirculation pump seal purge lines (Penetration X-
61) are vented to s=condary containment by use »f vent
lines located before two block valves and the secondary
containment (see FSAR Figures 5.4-2 and 4.6-5). The
P&ID shows no automatic actuation signal to the valve
operators for the normally closed vent valves (HV125 and
HV126) or the normally open block valves (HV127 and
HV128). Verify that these valve operators will receive
containment isclation signals to open and close,
respectively.

FSAR Table 6.2~1%5 indicates that the HPCI and RCIC
vacuum relief lines (Penetrations X-228D and 241)
contain temporary spool pieces that are removed during
normal operation and replaced by blind flanges. These
spool pieces are not shown on the P&lDs (FSAR Figures
6.3-7 and 5.4-8). Provide revised P&IDs that include
the spool pieces, or describe alternative provisions to
preclude bypass leakage.

480.26-1 Rev. 13, 11/82
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NOTE: Any penetration through which bypass leakage cannot be
precluded by an acceptably described bypess leakage
barrier must be considered as a bypass leakage path and
treated as described in BTP CSB 6-3 Positions B.€ and 7.

RESPONSE

Section 6.2.3.2.3 has been changed to supplement the description
of containment bypass leakage barriers listed in Table 6.2-15.
Each of the above areas has been addressed individuzlly below.

8. Bofh the drywell chilled water DCW) syspen afd-the Replace
rgactor/enclosure coo, ingq;Zt (RECW) gyst ar wida ~
classified as’'closed systems {nside containmen J)/ §~ﬁ¢~*6§>

iscussion on the basis tbr,#las;;;yi g,thg 2:d/é§w
closed sybtems insjde containment 23’1n luded in ¢t
response to Question480.40.

b. Section 6.2.3.2.3 and Table 3.2-1 nave been changed to
provide the requested information.

€. Section 6.2.3.2.3.1 has been added to provide the !
requested information. N -

a. The normally open block valves (HV127 and HV128) receive
an automatic containment isolation signal to close,
which is shown as Ref 18 on Figure 4.6-5. It is not
necessary for the containment isolation signal to also
automatically open the (normally closed) vent valves.
The seal lines are normally filled with water, which
will spill into secondary containment when the vent
valves cpen. To preclude the possibility of this
happening in the event of a false LOCA, the vent valves
will be manually actuated to open when the operator has
verified that isolation and venting of these lines is
required. The water in the lines will provide a
temporary seal to prevent bypass leakage until the vent
valves are opened.

e. The temporary spool pieces are on branch lines to the
HPCI and RCIC vacuum relief lines. The spocl pieces are
shown on Figure 6.3-7 (line 4" EBB-108) and on Figure
5.4-9 (line 3" EBB-109).

Rev. 15, 12/82 480.26-2
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QUESTION 480.40 (Section 6.2.4)

It is the NRC position that the requirements of GDC 56 and not

GDC 57 .cust be met for the instrument gas supply lines

(Penetration X-3B, X-3D, X-40H, and X-218), the recirculation

pump cooling water supply and return lines (Penetrations X-
X-24) and the drywell chilled water supply and return lines

23 and

(Penetrations x-53, X-54, X-55, and X-56) because the systems

inside containment to which these lines connect do not meet

the

requirements of a closed system (see SRP Section 6.2.4 Item IIl.0
and FSAR Section 6.2.4.3.1.6). Therefore demonstrate for these
penetrations how the containment isolation requirements of GDC 56
will be met. (Note: For the instrument gas line penetrations,

GDC 56 requirements will be met if both the cutside valves

(HV129B, HV151, HV129A, and HV135) and the inside check valves

(1005B, 1112, 1005A, and 1001) are included in FSAR Table 6.
as containment isolation valves for Penetrations X-3B, X-3D,

40H, and X-218, respectively).

RESPONSE
e S i

-

Section 6.2.4 and Tables 6.2-17 and’2(1 3 have been changed

2-17
.

to

verify that the requirements of GDC 56 have been met for the

instrument gas supply lines (Penetrations X-3B, X-3D, X-27A,
X-40H, and X-218).

| water (RECW) system form closed systems inside
nt that meet the requirements of 10CFR part 50,

the guidelin®sgln SRP Section 6.2.4, item 11.0. T

Hhave been desig od~=i;; the following isolation pr i :
a. A least one f& tion valve is pr ed on each 1i

close as practic

b. The isolation valves a."_ le of remote manual
operation :

¢. Power supplies and«€or 3 1solation valv
safety grade "
g. Piping'sy ms from containment to, and cludxng,

isolatiofi valves are safety grade and qual \*\E;ou
e. systems do not communicate with either the VQQ

'oolant pressure boundary or the containment atmos
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