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September 2, 2008

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Subject: Duke Energy Carolinas, LLC (Duke)
Catawba Nuclear Station, Units 1 and 2
Docket Numbers 50-413 and 50-414
Technical Specifications (TS) and/or Bases Sections:
3.3.2, Engineered Safety Feature Actuation System
(ESFAS) Instrumentation
3.3.3, Post Accident Monitoring (PAM) Instrumentation
3.5.4, Refueling Water Storage Tank (RWST)
3.6.6, Containment Spray System
License Amendment Request for Emergency Core Cooling
System (ECCS) Water Management Initiative

Reference: Letter from Dhiaa M. Jamil to NRC, ECCS Water
Management Initiative, dated September 13, 2006

Pursuant to 10 CFR 50.90, Duke hereby requests a license
~amendment to revise the Unit 1 and Unit 2 TS and associated Bases
to allow manual operation of the Containment Spray System and to
revise the upper and lower limits on the RWST. Affected sections

of the TS and/or Bases are:

1. Table 3.3.2-1 Function 2b and 2c to delete automatic
actuation logic for containment spray

2. Table 3.3.2-1 Function 7b to lower the allowable value and
the nominal trip setpoint for RWST Level - Low (this change
also incorporates, on a limited basis, the footnotes

. contained in Technical Specification Task Force (TSTF)-493,

Rev. 3, "“Clarify Application of Setpoint Methodology for
LSSS Functions” for this function only)

3. Bases 3.3.3 to revise the role of the containment sump level
instrumentation : ,

4. Surveillance Requirement (SR) 3.5.4.2 to raise the RWST
volume requirement
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5.8R 3.6.6.4 to delete the automatic containment spray pump
start verification

The objectives of this amendment request are to maximize the
amount of water available for emergency core cooling from the
RWST, to reduce the probability of transfer to containment sump
recirculation, to increase operator response time before the
transfer to containment sump recirculation conditions are
satisfied, and to eliminate a Catawba non-conforming item.
Additional benefits are to reduce the debris loading on the
containment sump strainers as recommended in NRC Bulletin 2003-01
and to reduce the diesel generator automatic loading conditions.

Following implementation of these changes, significant
improvements will be gained in plant safety based on the Catawba
probabilistic risk assessment. It is estimated that the
implementation of this initiative will result .in approximately an
18% reduction in. core damage frequency. This amendment request
is based on the Nuclear Energy Institute (NEI) and the
Pressurized Water Reactor (PWR) Owners Group initiative to extend
the post-Loss of Coolant Accident (LOCA) injection phase and to
delay the onset of the containment sump recirculation phase.
Catawba is serving as the lead ice condenser plant for thlS
initiative.

Duke analyzed the plant response resulting from the changes
proposed in this amendment request. The safety and accident
analysis concluded that the plant response remained within the
current design and licensing limits. Attachment 1 provides the
technical and regulatory evaluations of the proposed changes.

As part of this submittal, Duke is also requesting NRC approval
of methodology report DPC-NE-3004-PA, Revision 2, “Mass and
Energy Release and Containment Response Methodology”.

Duke requests NRC approval of these proposed changes by August
31, 2009. Following NRC approval, Catawba will implement the -
associated modifications on a staggered basis for each unit. The
Unit 1 modifications are currently scheduled to be implemented
prior to the first entry into Mode 4 following the end-of-cycle
refueling outage 18 (scheduled for Fall 2009). The Unit 2
modifications are currently scheduled to be implemented prior to
the first entry into Mode 4 following the end-of-cycle refueling
outage 17 (scheduled for Fall 2010).

In accordance with Duke administrative procedures and the Quality
Assurance Program Topical Report, this proposed amendment has
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been reviewed and approved by the Catawba Plant Operations Review
Committee and by the Corporate Nuclear Safety Review Board.

Pursuant to 10 CFR 50.91, a copy of this proposed amendment is
being sent to the de81gnated off1c1al of the State of South
Carolina.

Attachment 2 contains a marked-up version of the affected TS and
Bases pages. Reprinted (clean) TS and Bases pages will be
provided to the NRC prior to issuance of the approved amendment.

Implementation of the approved amendment will require changes to
the Catawba Updated Final Safety Analysis Report (UFSAR).
Necessary UFSAR changes will be implemented and provided to the
NRC in accordance with 10 CFR 50.71(e).

This amendment request contains NRC commltments as discussed in
Attachment 3.

Attachment 4 contains the proposed changes associated with Duke
methodology report DPC-NE-3004-PA, Revision.2 that will be
implemented following NRC approval of this amendment request.

Pursuant to 10 CFR 170.11(a) (1) (iii), since this amendment
request is being submitted on behalf of the industry as a lead
plant submittal, Duke is requesting an exemption from licensing
fees associated with the review and approval of this request.
Consistent with the cited regulation, this amendment request
represents a means of exchanging information between industry
organizations and the NRC for the specific purpose of supporting
the NRC’'s generic regulatory improvements or efforts.

If you have any questions or require additional 1nformatlon
please contact L.J. Rudy at (803) 831-3084.

Very truly yours,

J¥mes R. Morris
LJR/s

Attachments
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James R. Morris affirms that he is the person who subscribed his
name to the foregoing statement, and that all the matters and
facts set forth herein are true and correct to the best of his
knowledge.

A

Jaﬂéﬂ R. Morris, Vice President

Subscribed and sworn to me: 9/2 /&8

(i, ?/Qa

Notary Publ\ﬁ

My commission expires; 7/2‘,/2 ¢/7L

Date

ONY P o
NOTARY pu.,_g%

- MYQ
V&reBIoN EXPIRgs
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L.A. Reyes

U.S. Nuclear Regulatory Commission
Regional Administrator, Region II
Atlanta Federal Center

61 Forsyth St., SW, Suite 23T85
Atlanta( GA 30303

A.T. Sabisch

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
Catawba Nuclear Station

J.F. Stang, Jr. (addressee only)
Senior Project Manager

U.S. Nuclear Regulatory Commission
One White Flint North

Mail Stop 8 G9A '

Rockville, MD 20852-2738

S.E. Jenkins

Section Manager

Division of Waste Management

South Carolina Department of Health and Environmental Control
2600 Bull St.

Columbia, SC 29201
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Attachment 1

Evaluation of the Proposed Changes

Subject: Application for License Amendment for ECCS Water
Management Initiative

1. SUMMARY DESCRIPTION

2. DETAILED DESCRIPTION

3. TECHNICAL EVALUATION

4. REGULATORY EVALUATION

5. ENVIRONMENTAL CONSIDERATION
6. REFERENCES
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1. SUMMARY DESCRIPTION

This evaluation supports a request to amend Operating
Licenses NFP-35 (Catawba Nuclear Station Unit 1) and NFP-52
(Catawba Nuclear Station Unit 2). -

Catawba proposes to revise the TS to remove the automatic
start signal for .the Containment Spray System. The ability
to manually operate the system whén the pump suction is
aligned to the containment sump will be maintained.
Currently, TS 3.3.2 and TS 3.6.6 require automatic
Containment Spray System operation to reduce containment
pressure and temperature following a high energy line break
inside containment. Reanalysis of the containment response,
crediting the ice condenser safety systems and the Alternate
Source Term (AST) methodology, has concluded that automatic
containment spray operation is not required during the
injection phase of accident mitigation and can be manually
initiated later in the event once the ECCS has been
realigned to the recirculation mode of operation.

In addition, Catawba proposes to lower the TS 3.3.2
allowable value and nominal trip setpoint for the RWST Level
- Low function. This change is based on the reduced tank
depletion rate following the removal of the automatic
Containment Spray System operation and changes in the
vortexing allowance based on testing and analytical
refinements. Currently, the TS 3.3.2 setpoint is calculated
based on automatic containment spray pump operation with
alignment to the RWST.

Lastly, Catawba proposes to raise the TS 3.5.4 RWST minimum
volume limit. This change is based on a plant modification
to install new narrow range level instruments. Currently,
TS 3.5.4 RWST level is based on the existing wide range
level instruments.

Benefits following approval of these TS changes include:

e Significant improvement in plant safety through reduced
core damage frequency (approximately 18% reduction)
(the proposed changes have no meaningful impact on the
estimated large early release frequency)

e Maximum available RWST inventory for ECCS coolant
injection ‘

e Reduction in the probability of transfer to sump
recirculation

¢ Increase in allowable operator response times
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Resolution of a current Catawba non-conforming item.
that a subset of LOCA scenarios may utilize procedural
guidance other than that described in the UFSAR to-
transfer to containment sump recirculation

Consistency with the intent of NRC Bulletin 2003-01

Reduction in containment sump debris and loading on the
containment sump strainers

Consistency with the NEI and the PWR Owners Group
initiative to extend the post-LOCA injection phase and
to delay the onset of the containment sump
recirculation phase via status as lead ice condenser
plant

The following plant hardware modifications are associated
with the proposed TS changes:

Deletion or disabling the containment spray automatic
actuation circuitry

Adjustment of the RWST low and low-low level alarm
setpoints

Installation of a new non-safety related dual channel
narrow range RWST level instrument loop

Installation of a new redundant non-safety related wide
range RWST level annunciator alarm

Changing the containment isolation signal for the non-
safety related normal containment cooling units from
containment high-high pressure to containment high
pressure

In summary, following approval of the proposed TS changes,
the plant response to a high energy line break is acceptable

for

the following considerations:

Containment pressure and temperature structural limits

Component environmental qualification for temperature
and radiation

Component submergence

Containment sump pH

Offsite and control room dose radiological conseguences
Pipe stress for sump temperature

LOCA peak clad temperature

Duke requests that the NRC approve the proposed amendment
based on the improvement in plant safety.

Attachment 1 Page 3



2. DETAILED DESCRIPTION

TS currently regquire automatic Containment Spray System
actuation following a containment pressure high-high signal.
Following the actuation signal, both trains of containment
spray pumps start to transfer water from the RWST to the
upper containment spray nozzles to reduce the containment
pressure, temperature, and radiocactive fission product
airborne concentration.

The proposed change will remove the automatic start signal
for the Containment Spray System. The Containment Spray
System will continue to be operated manually after the
Residual Heat Removal (RHR) pumps have completed the
injection phase of the accident. After RHR pump suction is
aligned to the containment sump, one containment spray pump
may be manually started after adequate sump level is
verified and if containment pressure remains greater than 3
psig. Specifically, the following two requirements are
requested to be deleted from the TS. (Since the associated
modifications will be implemented on a staggered basis for
each unit during refueling outages, the deletion of these
two requirements is being accomplished via the use of
temporary footnotes. This will allow the requirements to be
either applicable or non-applicable, depending upon whether
the modifications have not been implemented or implemented,
respectively.)

1) Table 3.3.2-1, ESFAS Instrumentation for Function 2,
Containment Spray

b. Automatic Actuation Logic and Actuation Relays
c. Containment Pressure - High-High

2) SR 3.6.6.4 Verify each containment spray pump starts
automatically on an actual or simulated actuation
signal.

TS also currently require a minimum volume of RWST inventory
to be available for accident mitigation. During an
accident, the initial suction source for ECCS pumps and
containment spray pumps is the RWST. Following a low level
signal in the RWST, the suction of the RHR pumps will
automatically transfer from the RWST to the containment
sump. When the RWST water level reaches the low-low
setpoint, operator action is required to manually realign
the containment spray pump suction to the containment sump.
The minimum volume in the RWST and the low level setpoint
are currently defined in the TS. ‘
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The proposed amendment will raise the RWST minimum volume
limit and lower the low level setpoint. Specifically, the
two requirements requested to be changed are as follows.
(The identical methodology of employing temporary footnotes
is being utilized in conjunction with these two changes.)

1) Change:

SR 3.5.4.2 Verify RWST borated water volume is >
363,513 gallons.

To state:

SR 3.5.4.2 Verify RWST borated water volume is >
377,537 gallons.

2) Change Table 3.3.2-1, ESFAS Instrumentation for
Function 7, Automatic Switchover to Containment Sump,
b. Refueling Water Storage Tank (RWST) Level - Low:

Allowable value 2> 162.4 inches and nominal trip
setpoint 177.15 inches

To state:

Allowable value 2 91.9 inches and nominal trip
setpoint 95 inches

(Note: 1In conjunction with this proposed change,
Duke is also proposing to adopt the SR 3.3.2.7 and
SR 3.3.2.9 footnotes contained in Technical
Specification Task Force (TSTF)-493, Rev. 3,
“Clarify Application of Setpoint Methodology for
LSSS Functions” for this function only. Generic
adoption of TSTF-493 for all other Functions
contained in TS 3.3.1 and TS 3.3.2 is planned for
a future license amendment request.)

The two proposed TS changes will increase the amount of
water available for ECCS injection into the Reactor Coolant
System (RCS). The minimum RWST volume increase is based on
a plant modification to install two redundant narrow range
level instruments. The new level instruments will reduce
the amount of instrument uncertainty currently applied to
the level measurement. The lower RWST level setpoint is
based on removing the containment spray pump suction from
the RWST, thereby reducing the tank drawdown rate by between
approximately 3000 gpm (one train minimum spray) to
approximately 8000 gpm (two trains maximum spray). The
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reduction in the RWST drawdown rate permits a longer .
response time to transfer ECCS pump suction to the
containment sump. In addition, the combination of reduced
flow and utilization of a plant specific RWST vortex
formation correlation reduces the penalty applied in the
determination of the low level setpoint. Containment spray
operation from the RWST will be precluded by a combination
of system alignment and procedural guidance. Procedural
guidance will be provided to ensure that operator action is
taken to manually start one containment spray pump only when
aligned to the containment sump. In addition, the normal
Containment Spray System alignment is such that no single
failure will result in the depletion of RWST inventory by
containment spray pump operation. Therefore, the RWST low
level setpoint may be reduced accordingly.

The future TS 3.3.2 setpoint is calculated assuming the
containment spray pumps do not deplete the available RWST
volume. Containment spray operation from the RWST will be
precluded by a combination of system alignment and
procedural guidance. Procedural guidance will be provided
to ensure that operator action is taken to manually start
one containment spray pump only when aligned to the
containment sump. In addition, the normal Containment Spray
System alignment is such that no single failure will result
in the depletion of RWST inventory by containment spray pump
operation.

These changes are submitted to improve plant safety. One of
the larger contributors to the overall plant risk is the
sequence of plant operations to transfer ECCS suction from
the RWST to the containment sump and to ensure the
containment sump inventory is sufficient to provide long
term core cooling and containment cooling. Following
implementation of this amendment, the plant vulnerability to
this evolution is reduced. 1If the conditions for
transferring suction to the containment sump are met, the
vulnerability associated with operating in the ECCS
recirculation mode will be minimized due to (1) increased
RWST inventory transferred into containment; (2) possible
decreased flow through the sump strainers with less. than two
containment spray pumps running; (3) elimination of the
upper containment holdup volume prior to initiation of sump
recirculation; and (4) possible reduced debris loading on
the containment sump strainers from containment washdown.
Additionally, the operator response time is enhanced by (1)
providing additional time before reaching swapover
conditions; and (2) providing additional time to complete
the manual swapover actions. The improvements in operator
response times enhance the likelihood of successful control
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board switch manipulations.

The amendment request will also resolve a current operable
but non-conforming condition concerning a narrowly defined
postulated LOCA scenario. In 2004, Catawba identified a
condition whereby a postulated break in either a bottom
mounted instrumentation nozzle, a reactor vessel nozzle, or
certain reactor vessel head locations may lead to the
accumulation of water in the incore instrumentation room.
The inventory of water lost from the containment sump could
potentially result in contaihment sump level indicating less
than required at the low level RWST setpoint. This could
result in a condition where inadequate sump inventory exists
to support the operation of the RHR pumps. As a result of
this issue, Duke evaluated a spectrum of small break LOCA
mass and energy releases. The evaluation indicated that
there are certain small break LOCA scenarios for which
alternate Emergency Procedure (EP) coping strategies had to
be developed that are different than what is described in
the UFSAR. This amendment request will resolve this
operable but non-conforming condition.

The proposal to remove the automatic containment spray
operation was discussed during a meeting with NEI and the
NRC on May 11, 2006. Following the meeting, the NRC
indicated an interest in receiving pilot plant applications
to eliminate automatic containment spray initiation and to
implement this ECCS Water Management Initiative. On
September 13, 2006, Duke requested to be considered as the
pilot plant for PWRs with ice condenser containments. On
February 26, 2007, Duke presented the NRC with the scope of
the license amendment request, preliminary plant analysis
results, and requested NRC feedback on the proposed ‘
submittal. This amendment request is in response to these
meetings and communications with the NRC.

Also included in this submittal are proposed changes to the
TS Bases that reflect the proposed TS changes. The proposed :
TS Bases changes are shown in the form of marked-up versions
of the affected TS Bases pages. This aids in identifying
the areas of proposed change. Following NRC approval of
this amendment request, for ease of operator use, two
complete versions of each corresponding TS Bases section
will be physically utilized. One version will be applicable
to the existing plant configuration and one version will be
applicable to the proposed plant configuration. This will
reflect the fact that the proposed modifications will be
implemented on a staggered basis for each unit during
refueling outages.
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3. TECHNICAL EVALUATION

Following a high energy line break, the containment pressure
and temperature conditions are currently maintained within
design limits by the Containment Spray System, Ice Condenser
System, air return fans, and, if necessary, RHR auxiliary
spray. Offsite dose is currently controlled by the
containment design; containment isolation, containment
spray, ice condenser, containment annulus ventilation
system, and, if necessary, RHR auxiliary spray.

Methodology to evaluate containment response following a
high energy line break, described in Duke Topical Report
DPC-NE-3004-PA, has been approved by the NRC, with Safety
Evaluations dated September 6, 1995 for Revision 0 and
February 29, 2000 for Revision 1. Calculations of post-
“accident radiation dose using AST methodology was approved
for Catawba on September 30, 2005 (License Amendments 227
and 222). Calculation of the RWST low level setpoint is
based on current setpoint methodology.

The design basis functions for containment pressure control

systems are discussed in UFSAR Section 6.2. An overview of
the applicable plant systems is discussed below.

3.1 Systems

3.1.1 Containment Structure

The containment is used to limit the release of
radicactivity to the environment.

The primary containment vessel is a free standing steel
structure that encloses the RCS. Primary containment is
further divided into upper and lower compartments such that
any high energy line break flow within lower containment is
routed through the ice condenser before entering upper

" containment. The free volume within the upper containment
is approximately 670,000 cubic feet (nominal) and the free
~volume within the lower containment is approx1mately 200,000
cubic feet (nominal).

The secondary containment is a reinforced concrete structure
that surrounds the primary containment vessel. The
secondary containment creates an approximate six foot
annulus region around the primary containment such that any
primary containment leakage is filtered by the Annulus
Ventilation System prior to release to the environment.
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Containment leakage limits are specified within the TS.

During normal plant operations, TS define the upper and
lower containment pressure and temperature limits such that
containment conditions will remain below the design limits
following a high energy line break. The containment
pressure design limit is 15.0 psig and the containment
design temperature is 120°F for normal conditions and 328°F
for design basis accident conditions. The environmental
qualification temperature for components within containment
is 340°F.

3.1.2 Ice Condenser

The ice condenser is used to limit containment pressure,
temperature, and radioactivity following a LOCA.

The ice condenser encompasses 300 degrees of the containment
circumference. Within the ice condenser are 1944 ice
baskets with each basket 48 feet long and 12 inches in
diameter. There are 48 lower inlet doors separating lower
containment from the ice condenser. 1Inlet doors are a
passive design feature that will open when lower containment.
pressure increases following a steam leak. As steam is
directed through the ice condenser, it is condensed to limit
containment pressure. Condensed steam and melted ice are
routed into lower containment by the ice condenser floor
drains. Melted ice provides an inventory of borated water
into the containment sump. Melted ‘ice is also used to
control the containment sump pH levels. Non-condensed steam
will relieve into upper containment.

3.1.3 Air Return Fans

The air return fans route the air and steam within upper
containment into lower containment for recirculation through
the ice condenser for further reduction in containment
pressure and temperature.

Two safety related fans will automatically start and
circulate the air from upper containment into lower .
containment following a high-high containment pressure
signal (nominally 3 psig) and an approximate 10 minute time
delay. The control room operator may manually start one air
return fan at 1 psig containment pressure as approved in the
NRC Safety Evaluation Report for Catawba License Amendments
231 and 227, dated September 25, 2006.
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3.1.4 Containment Pressure Control System (CPCS)

The CPCS functions to prevent a vacuum condition inside
containment which would cause containment design negative
pressure to be exceeded. The CPCS provides permissive,
inhibit, and termination signals for the containment spray
and air return fans based on containment pressure. The CPCS
inhibits containment spray and air return operation until
containment pressure is greater than a 0.9 psid nominal trip
setpoint. When containment pressure is reduced below 0.35
psid nominal trip setpoint, the CPCS terminates containment
spray and air return operation.

3.1.5 Containment Spray System

The Containment Spray System is currently credited with
reducing containment pressure, temperature, and
radioactivity following a LOCA and after containment
pressure reaches the high-high containment pressure
~setpoint.

Following approval of this amendment request, the
containment spray automatic start signal will be removed and
spray operation will be manually controlled when pump
suction is aligned to the containment sump. Credit will be
taken for reducing containment pressure, temperature, and
radiocactivity by containment spray during the cold leg
recirculation and hot leg recirculation phases of the
accident.

The current Containment Spray System has two trains of
safety related pumps, heat exchangers, upper containment
spray header nozzles, and associated valves and piping. The
system will automatically start following a high-high
containment pressure of 3.0 psig nominal trip setpoint.

Pump suction is initially aligned to the RWST and will
transfer water into upper containment. Following a low-low
RWST level, pump suction is manually transferred from the
RWST to the containment sump.

3.1.6 RHR Auxiliary Spray

In the current plant EPs, a portion of the RHR system flow
may be aligned to another, separate upper containment spray
header as an independent method of providing additional
spray flow. Auxiliary spray may be manually placed in
service after RHR is aligned to the sump and a minimum of 50
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minutes have elapsed since the plant shutdown.

The proposed change to the containment spray actuation logic
will impact the use of RHR auxiliary spray. The plant EPs
will be revised such that RHR auxiliary spray,K is manually
aligned based upon reaching a containment pressure setpoint.
For the containment response analyses provided in Section
3.2.1 of this amendment request, RHR auxiliary spray is not
aligned because the containment pressure remains below the
setpoint selected. The nominal setpoint selected in the
analysis for aligning RHR auxiliary spray is equal to the
containment design pressure. The proposed plant EP setpoint
for manually aligning RHR auxiliary spray may be decreased
in the future to accommodate plant changes or to provide
additional peak containment pressure margin.

The containment response analyses presented in Section 3.2.1
of this amendment request demonstrate that RHR auxiliary
spray is not required to obtain acceptable peak containment
pressure results for the current plant configuration with
the proposed changes. When instrument uncertainty is
considered, operator action could be taken to align RHR
auxiliary spray for design basis events. The consequences
of taking action to align RHR auxiliary spray would not
adversely impact either containment pressure or core
cooling. While aligning RHR auxiliary spray would reduce
the flow injected to the cold legs and the associated
condensation rate in the RCS, the increase in the spray
condensation rate in containment will more than compensate,
resulting in a slightly reduced containment pressure.
Secondly, should the alignment of RHR auxiliary spray occur
prior to the intact loop seal refilling, this will reduce
the chance of this phenomenon. Avoiding this phenomenon
will reduce the peak containment pressure. .Core cooling is
assured for the current plant configuration by the analysis
that assumed RHR auxiliary spray is manually aligned at 50
minutes. Since any potential alignment of RHR auxiliary
spray with the proposed changes described in this amendment
request will occur at a later point in time, this confirms
that core cooling would be assured.

The proposed setpoint for aligning RHR auxiliary spray may
be decreased in the future to accommodate plant changes or
to provide additional peak containment pressure margin.

The ability to align auxiliary spray will also be retained
for use with the functional restoration guidelines. This
will maintain the RHR auxiliary spray system capability as a
contingency for beyond design basis events, such as loss of
both trains of normal containment spray.
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3.1.7 Annulus Ventilation System

During a LOCA, the Annulus Ventilation System maintains a
negative pressure within the annulus such that primary
containment leakage will be into the annulus volume. The
system reduces the concentration of airborne activity within
the annulus and filters any air discharged from the annulus
to the environment. )

The system consists of two redundant trains with each train
consisting of a fan, filter train, and associated dampers
and duct work. The system automatically starts on a safety
injection signal.

3.1.8 RWST

During accident conditions, the RWST currently provides a
source of borated water to the ECCS and containment spray
pumps. The RWST provides water for containment cooling and
depressurization, core cooling, and is a source of negative
reactivity for reactor shutdown. The TS minimum volume of
the RWST is 363,513 gallons. By addition of redundant
narrow range level instrumentation, the minimum RWST volume
can be increased to 377,537 gallons..

The current low level setpoint actuates at a level
corresponding to a remaining water volume of approximately
153,625 gallons. The proposed change to the low level
setpoint represents a remaining water volume of
approximately 79,600 gallons.

Currently, the RWST inventory between low and low-low level
is used to swap containment spray and high and intermediate
head injection pumps. Given the high containment spray flow
rate, this swap must currently be performed expeditiously by
the operators. After the proposed changes are implemented,
only the high and intermediate head injection pumps will be
operating from the RWST below the RWST low level setpoint,
thus allowing for a slower, more controlled depletion.

Given the lower flow rates, the low-low level can be reduced
from its current value by 6%, or 22,625 gallons, thereby
maximizing the available RWST inventory.

In summary, the current RWST inventory available for ECCS
operation is 307,951 gallons (TS minimum volume of 363,513
gallons with a volume associated with low-low level of

55,562 gallons). Upon approval of this amendment request
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and implementation of the associated modifications, the RWST
inventory available for ECCS operation will be 354,912
gallons.

3.1.9 Auxiliary Building Filtered Ventilation Exhaust System

The Auxiliary Building Filtered Ventilation Exhaust System
filters air exhausted from all potentially contaminated
areas of the auxiliary building, which includes the ECCS
pump rooms and non-safety related portions of the auxiliary
building. The system, in conjunction with other normally
operating systems, also provides ventilation for these areas
of the auxiliary building.

The safety related portion of the system consists of two
redundant trains with each train principally consisting of a
fan, filter train, and associated dampers and duct work.
Following receipt of a safety injection signal, the system
isolates non-safety related portions and exhausts air only
from the ECCS pump rooms.

'3.1.10 Control Room Area Ventilation System

The Control Room Area Ventilation System ensures that the
control room will remain habitable for personnel during and
following all credible accident conditions. This function
is accomplished by pressurizing the control room to > 1/8
inch water gauge with respect to all surrounding areas,
filtering the outside air used for pressurization, and
filtering a portion of the return air from the control room
to clean up the control room environment.

The system consists of two independent, redundant trains of
equipment with each train consisting of a pressurizing
filter train fan, filter unit, and associated dampers and
duct work. One train of the system is in continuous
operation (either train can be selected). Upon receipt of
an engineered safety features signal, the selected train
continues to operate and the pressurizing filter train fan
of the non-selected train is started. This assures control
room pressurization, assuming an active failure of one of
the pressurizing filter train fans.
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3.2 Calculations and Analysis Results

3.2.1 Containment Analysis

There are three separate parameters evaluated in the
containment analyses: 1) peak containment pressure, 2)
maximum sump liquid temperature, and 3) maximum containment
vapor temperature. The peak containment pressure and
maximum sump liquid temperature result from large break LOCA
analyses. The maximum containment wvapor temperature results
from a large steam line break. The evaluation of each
parameter is discussed below.

Large Break . LOCA Containment Response

A reanalysis of the containment response to a large break
LOCA has been performed. The containment response is
determined using the Duke ice condenser containment response
methodology described in Topical Report DPC-NE-3004-PA.
Catawba Unit 1 is equipped with feedring steam generators
(FSGs) . Catawba Unit 2 is equipped with Model D5 steam
generators. Since the FSGs are limiting for containment
response due to higher initial primary and secondary fluid
mass, Catawba Unit 1 is selected for the reanalysis. This
reanalysis includes the following changes:

Increased initial RWST TS liquid inventory
Decreased RWST low level alarm setpoint
Decreased RWST low-low level alarm setpoint

Elimination of the automatic containment spray
actuation .

The reanalysis also incorporates several revisions to the
EPs. These revisions are summarized below:

¢ Operator action to transfer high head and intermediate
head safety injection pumps to take suction from RHR
pump discharge is taken upon receipt of the RWST low-
low level alarm

e Following transfer of the RHR pump suction to the
containment sump at the RWST low level alarm, one
containment spray pump may be manually started after
adequate sump level is verified and if containment
pressure remains greater than 3 psig

e The operator does not align one RHR pump for auxiliary
containment spray

The timing of when the operator will manually start one
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containment spray pump is dependent upon the single failure
assumed. For most cases, the containment spray pump would
be aligned prior to reaching RWST low-low level. When the
single failure affects the valves that automatically swap
during the RHR transfer to the containment sump, the
containment spray pump would be aligned after reaching RWST
low-low level.

Two criteria were examined in this reanalysis of the LOCA
containment response, peak containment pressure and maximum
sump liquid temperature. The results are compared against a
containment design pressure of 15.0 psig and a UFSAR sump
temperature limit of 190°F. The sump temperature limit is
considered applicable when ECCS is aligned to take suction
from the containment sump. Each of these criteria is
discussed below.

i

Peak Containment Pressure

The peak containment pressure is obtained as a result of a
large break LOCA located on a cold leg pump discharge pipe. .
This break location evolves to a boiling pot mode of core
cooling, where the amount of liquid entering the core is
equal to the steaming rate. ‘The remainder of the injected
ECCS spills from the broken cold leg. This provides a long
term steam source that is condensed by the ice mass in the
ice condenser and containment spray. The limiting single
failure is the loss of one train of engineered safeguards.
This minimizes the available containment spray flow and
limits the number of heat exchangers available to remove
heat from containment.

The peak containment pressure obtained for a cold leg pump
discharge break with the changes described above is 14.18
psig, which is below the containment design pressure of 15.0
psig. This is an increase from the current peak pressure of
13.65 psig. This pressure increase is expected due to the
decrease in total containment spray flow. ' '

Two phenomena previously not included in Catawba peak
containment pressure response analyses were observed. The
first phenomenon, intact loop seal refilling, directly
affects the peak containment pressure. The current :
containment analysis diverts flow from the RHR pump from the
cold legs and core cooling, to be used as auxiliary
containment spray. The reanalysis keeps this flow aligned
to the cold legs. For a cold leg break, the core steaming
rate decreases with decay heat. The majority of the steam
generated in the core passes through the broken loop and is
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released to containment. A fraction of this steam is drawn
through the intact loops by the condensation of steam by
cooler ECCS injection. Eventually the steam velocity in the
intact legs decreases to the point where liquid spills over
the reactor coolant pump weirs and refills the intact loop
seals. At this point in time, all of the steam generated in
the core exits the broken loop into containment to be
condensed. In Figure 1 shown below, this occurs just after
3.5 hours. :

The second phenomenon observed is a significant increase in
the amount of reverse break flow. This is steam predicted
to be drawn from containment into the RCS by steam condensed
on subcooled ECCS injection.  The Duke containment response
methodology is an iterative method that uses GOTHIC for the
containment response calculation and RELAP5 for the mass and
energy release calculation. Steam predicted to be drawn
from containment into the RCS in the RELAP5 calculation is
not removed from the GOTHIC calculation. This steam flow is
non-conserved mass and energy. In the present containment

- response calculation, the predicted reverse break flow is a
penalty incorporated in the results. For the reanalysis,
the magnitude of this penalty is such that it was desirable
to mitigate this flow. The ECCS steam condensation rate in
the cold legs is mitigated by the inclusion of nitrogen in
the RELAP5 containment boundary condition. This change
reduced the magnitude of the reverse break flow penalty.
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Figure 1
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Maximum Sump Liquid Temperature

The maximum sump liquid temperature is obtained as a result
of a large break LOCA located on a hot leg pipe. This break
location allows all of the injected ECCS to flow through the
core. Relative to a cold leg break, a greater fraction of
the break energy is deposited in the ligquid phase for a hot
leg break, resulting in a higher sump liquid temperature.
For this evaluation, both minimum and maximum ECCS flow is
considered. . ' :

The maximum sump liquid temperature results from a hot leg
break with maximum ECCS flow. A maximum temperature of
198.7°F occurs at the time of transfer to the sump. The
temperature remains above the current UFSAR described limit
of 190°F for approximately 18.8 minutes. This result is due
in part to the absence of containment spray flow mixing with
the sump fluid. The impact of the increased maximum sump
liquid temperature on NPSH is described in Section 3.2.2,
and the impact on the piping analysis is described in
Section 3.2.3. Acceptable results are obtained for the
increased maximum sump liquid temperature.
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Evaluation of Containment Spray Pump EP Change

The proposed changes to the EPs include instructing the
operator to start only one containment spray pump from the
containment sump. This is a change from the current EP
strategy that starts _both containment spray pumps if they
are available. The change creates a new potential single
failure scenario, the failure of the operating containment

spray pump.

If the operating containment spray pump were to fail upon
demand, while the pump is being initially started by
procedure, the operator would proceed to start the second
containment spray pump. This action will occur within the
expected operator action time to start spray flow. Thus,
this case would not be limiting from a containment pressure
response perspective, as two trains of ECCS flow would be
available, and more importantly, three heat exchangers would
be available for rejecting heat from containment. ‘

A sensitivity study has been performed to evaluate the
containment pressure response to a containment spray pump
run failure. The pump is assumed to fail at the time of
peak pressure for the event. The results of this
sensitivity study, shown on Figure 2, .indicate that 20
minutes are available for operator action to initiate
containment spray flow from the idle spray pump. If
containment spray flow is initiated within 20 minutes, the
peak containment pressure will remain below the containment
design pressure. Operator action is reasonably achievable
within the 20 minute timeframe.
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Figure 2

CNS LOCA M&E Release
RSG Cold Leg Pump Discharge - 2 ECCS trains

96 degF RN Temperature

T A
] / \

Containment Pressure [psig]
©
\_ﬁ
1
L

WA |
W/ Base case

15 minute operator action case

: / ------- 20 minute operator action case

Time (hours)

Large Steam Line Break Containment Response

The current steam line break analysis temperature results
are well below the 340°F equipment qualification (EQ) limit
in lower containment. This analysis demonstrates that the
average lower containment vapor temperatures peak within the
first 30 seconds and return to between 250°F and 240°F by 60
seconds. The current analysis does not allow containment
spray flow to enter lower containment. The duration of the
analysis is not sufficient to include the actuation of the
containment air return fans. Thus, it can be concluded that
the current steam line break analysis bounds the plant
response with the proposed modification to remove the
automatic containment spray actuation logic.

The proposed modifications to the RWST will not have an
impact on the peak containment vapor temperature result, as
the impact of these changes is to prolong the cold leg
injection phase of an event. Therefore, the proposed
modifications will not impact the current peak containment
vapor temperature results.
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DPC-NE-3004-PA Methodology Revision 2

The Duke ice condenser containment response methodology
described in Topical Report DPC-NE-3004-PA Revision 1 is
used to perform the analyses described above. This version
of the report does not describe the modifications to the
ECCS alignments incorporated in these analyses. Following
approval of this amendment request, Topical Report DPC-NE-
3004-PA will be revised to include the following
information. The majority of this information is already
described in this amendment request.

Revision 2 of the containment response methodology will
describe the modeling changes required to perform mass and
energy release calculations with the containment spray
automatic actuation logic removed. These changes include:

e Removal of the containment spray automatic actuation
logic precludes containment spray flow until operator
action is taken

e Operator action to align safety 1nject10n and
centrifugal charging pump suction to RHR pump discharge
is delayed from RWST low level until RWST low-low level

e Operator action to align RHR pump to auxiliary
containment spray header is changed from 50 minutes to
be based upon a containment pressure setpoint plus a
delay for operator action and the RHR pumps taking
suction from the sump

e Revised modeling approach that includes nitrogen to
mitigate the effects of reverse break steam flow

e Description of new phenomena

The information to be included in DPC-NE-3004-PA Revision 2
is provided in Attachment 4.

Duke is requesting review of DPC-NE-3004-PA Revision 2 to

~extend the ice condenser containment response methodology to
include the changes described above.

3.2.2 NPSH Analysis

In current ECCS pump NPSH analyses, no credit has been taken
for either containment pressure being above atmospheric
conditions or for the static head of the sump inventory
above the elevation of the containment sump screen
structure. Therefore, there is not an impact on NPSH as a
result of the proposed changes due to either increased sump
inventory or to higher containment elevations.
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The elevated sump temperatures discussed above in Section
3.2.1 reduces the available NPSH margin; however, sufficient
NPSH remains available. Once containment sump temperatures
are below previously analyzed temperatures, the existing
NPSH analysis remains unchanged as a result of this
amendment request.

3.2.3 Piping Analysis

Delaying containment spray actuation until after swapping to
the containment sump can cause sump temperature to exceed
190°F (the maximum evaluated sump temperature is 198.7°F for
approximately 18.8 minutes). The resultant increase in sump
temperature has been evaluated for its effect on piping and
other components, including the replacement ECCS sump
strainers.

The affected piping is shown -on flow diagrams for the
Catawba RHR and safety injection systems. The current
design pressure and temperature of the identified piping is
65 psia and 190°F.

The increase in design temperature affects only a small
segment of piping from the ECCS sump inside containment to
valves 1/2NI184B and 1/2NI185A in the auxiliary building.
Downstream of the ECCS sump isolation valves, the design
temperature of the piping is 400°F .and this value has been
used in the analysis. The piping configuration associated
with the Train A ECCS sump includes approximately 20 feet
from penetration M303 to valve 1/2NI185A. The piping
configuration for the Train B ECCS sump includes
approximately 20 feet from penetration M210 to valve
1/2NI184B. The small amount of piping inside containment
upstream of each penetration was included in the analysis.
The resultant temperature increase has no effect, since any
increase in thermal expansion is unrestrained and thus
produces no loads or stresses within the piping or the
penetrations. '

Since the increase in temperaturé is only 10°F (i.e., from
190°F to 200°F) and is limited to only approximately 20 feet
of piping for each ECCS train, the impact on the existing

qualification is determined to be negligible. Furthermore,
this condition is associated with an ASME Service Level D
(faulted) event. As such, it is not necessary (although it

is typically Duke’s practice) to include this increase in
the qualification of the piping or the penetrations. It is
necessary to consider the effects on support loads. Again,
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since the resultant temperature increase is minor and since
the adjacent downstream piping has been analyzed for a
design temperature of 400°F, it is determined that the
increase in temperature for this limited scope of piping has
no impact on the qualification of the piping, penetrations,
supports, or any other components.

3.2.4 Equipment Qualification

As a result of the proposed modifications, the environmental
accident profiles based on a LOCA scenario for areas located
inside containment and the annulus were revised. The steam
line break based environmental accident profiles remain
bounding and were not revised. The environmental
qualification program related electrical equipment located
inside containment and the annulus was evaluated against the
revised environmental profiles to ensure qualification is
maintained under the proposed revised conditions.

The affected equipment located within the specified areas
remains qualified for its respective applications, and there
is no adverse impact on the existing qualifications with the
proposed revised environmental conditions associated with
the proposed modifications.

For determining the effect of the proposed modifications on
post-accident air temperatures in the annulus, the computer
code CANVENT was used. Only post-LOCA temperatures in the
annulus were calculated. It was determined that the current
steam line break containment analysis bounds the plant
response with the proposed modifications (refer to the
discussion in Section 3.2.1 under the heading Large Steam
Line Break Containment Response). ' For this reason, post-
steam line break temperatures in the annulus were not
calculated with the proposed modifications assumed to be in
place.

The method of the analysis was the same as that reported in
Section 3.2.8 to determine Annulus Ventilation System
operation for limiting post-LOCA radiation doses with two
exceptions. First, the initial conditions. in the annulus
were calculated based on setting the outside air temperature
to a high value instead of a low value. Specifically, the
outside air temperature was set to a value bounding the 99th
percentile outside air temperature in the Charlotte, North
Carolina area. This is conservative compared to the NRC
regulatory positions concerning the assumptions taken for
dual containments in the analysis of radiological
consequences of the LOCA (Ref. 11 Section 4.3). Second, the
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’

conservative assumption was made that the reactor building
does not leak. The maximum post-LOCA annulus air
temperature was found to be 171°F.

3.2.5 RWST Minimum Level Calculation

By installation of the proposed narrow range RWST level
instrumentation, the RWST volume SRs can be greatly
enhanced. Currently, the full span level instrumentation is
used to satisfy SR 3.5.4.2 for minimum RWST volume. The
proposed narrow range level instrument loop has an accuracy
of 3.5 inches, compared to the existing wide range accuracy
of approximately 14.5 inches. The volume difference
associated with the improved accuracy, as well as revising
the margin between RWST makeup and TS minimum level, will
allow the RWST minimum level to be increased from 363,513
gallons to 377,537 gallons.

~ 3.2.6 RWST Low Level Allowable Value and Nominal Trip
- Setpoint Analysis .

Upon reaching the RWST low level setpoint, the suction
source for the RHR pumps will automatically transfer to the
containment sump. The high head and intermediate head
safety injection pumps are transferred to the containment
sump by manual operator action once the RWST low-low level
setpoint is reached. The RWST low and low-low level
setpoints are calculated such that the RHR pumps and the
high head and intermediate head safety injection pumps will
be aligned to the containment sump prior to reaching the
RWST level at which air entrainment due to vortexing is
predicted to occur.

The RWST low level setpoint provides a volume above the no
alr entrainment level to account for the maximum RWST
outflow during switchover with the most limiting single
failure, plus an allowance for instrument error. The most
restrictive single failure is the failure of one of the
RWST-to-RHR suction isoclation valves to close, thus
maximizing RWST outflow during switchover. To mitigate this
failure, manual operator action is required to close the
corresponding sump valve.

Removal of the automatic start of the containment spray
pumps reduces the outflow from the RWST during switchover.
This reduction in the RWST draindown rate permits a longer
response time to transfer the ECCS pump suction to the
containment sump, and it also decreases the RWST level
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needed to preclude air entrainment due to vortexing.
Therefore, the RWST low level setpoint may be reduced to 95
inches with an allowable value of 91.9 inches.

Section 6.3 of the Standard Review Plan also requires that
the operator have at least 20 minutes to respond where
manual actions are required following a LOCA. The current
low level setpoint of 177.15 inches allows sufficient time
for the operator to stop all ECCS pumps prior to reaching
the RWST no air entrainment level, satisfying this
requirement. Since the proposed modifications will reduce
the RWST draindown rate and the RWST no air entrainment
level, the available operator response time will be
-increased. Therefore, this criterion continues to be met.

3.2.7 Sump pH

‘Post-LOCA containment sump pH was calculated with the
proposed modifications assumed to be in place. The method
of this calculation was unchanged from the current licensing

basis (Ref. 1, 2, 5). The water inventory of the RWST was
set-to its upper bound value adjusted only for the elevation
of the outlet piping. In particular, no flow from the

Containment Spray System was simulated. Flow from the ECCS
was used to simulate the transport of boric acid solution
from the RWST to the containment sump. The Containment |
Spray System will not take suction from the RWST with the
proposed modifications. All other input to the calculation
of post-LOCA containment sump pH remained unchanged from the
current licensing basis (Ref. 1, 2).

The post-LOCA containment sump pH with the proposed
modifications is shown in Figure 3. The short term
containment sump pH increased somewhat with the proposed
modifications. The results showed a very small decrease in
the long term post-LOCA containment sump pH. The minimum
transient containment sump pH was found to be 7.4 at the

reference temperature of 77°F (25°C). The current minimum
transient containment sump pH is 7.2 (Ref. 1, 2). The lower
bound value for the equilibrium sump pH was found to remain
essentially unchanged at 7.7 at 77°F (25°C). With the
proposed modifications, the post-LOCA containment sump pH
remains above 7 at 77°F (25°C) at all times. Containment

sump pH also was calculated at the temperature of the water
in the containment sump. This yielded a minimum transient
sump pH of 6.3 (up from 6.2) and a lower bound equilibrium
pPH of 6.6 (not significantly changed from the current
licensing basis value).
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Figure 3
Catawba LBLOCA Sump pH Response
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3.2.8 Dose Analysis

The design basis LOCA is the only design basis accident at
Catawba for which credit is taken for containment spray to
mitigate post-accident radiation doses. Accordingly, the
effects of the proposed modifications on post-accident
radiation doses were determined with an analysis of the
design basis LOCA in which the proposed modifications were
simulated. 1In the current licensing basis analysis of the
design basis LOCA (Ref. 1, 2, 4, 6), containment spray
operation beginning at 10 minutes with start of the
containment air return fans is simulated. The dose analysis
also takes credit for auxiliary containment spray from the
RHR pumps. Finally, for some design basis LOCA scenarios,
credit has been taken for operation of both containment
spray pumps. As part of the proposed modifications, the
operators will start one containment spray pump only after
the RHR system has been aligned to the containment sump for
post-LOCA ECCS recirculation. The RHR system will not be
credited in the dose analysis for auxiliary containment
spray for design basis events. Radiation doses following
the design basis LOCA at Catawba were recalculated to
simulate these and other effects of the proposed
modifications.
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Catawba Unit 1 operated with four mixed oxide (MOX) lead
fuel assemblies (LFAs) in its core, and these assemblies are
currently in the spent fuel pool. Duke does not anticipate
reinserting the MOX LFAs into Unit 1. For this reason, this
license amendment request does not report a sensitivity
study of the effects of the MCX LFAs. Should the proposed
modifications be implemented on Unit 1 and the MOX LFAs are
reinserted for another cycle of operation, Duke will
complete a sensitivity analysis of the effects of Unit 1
operation with the proposed modifications and the MOX LFAs
on post-LOCA radiation doses and appropriately update the
Catawba UFSAR.

Revisions since the NRC Safety Evaluation of September 30,
2005

The original AST analysis of the LOCA, completed with the
Bechtel computer code LOCADOSE (Ref. 7-9) was accepted by
the NRC on September 30, 2005 (Ref. 12, cf. Ref. 1, 2, 4,
6). This analysis was revised to incorporate information
learned since the original analysis. The revised analysis
was used to establish a new baseline before performing the
sensitivity study to support the proposed modifications.
The revisions are identified as follows:

1) The time constants and decontamination factor (DF)
cutoff times for washout of fission products with
containment spray were revised. The revised values
resolve problems found with some of the assumptions
concerning auxiliary containment spray. The revisgions
also correct and compensate for a code error in the
calculation of DF cutoff times. The revised containment
spray time constants are presented in Tables 3 and 4
under the heading “Baseline”.

2) The partitioning of containment leakage by source,
currently by volumes of the lower and upper compartment,
was changed to 60% from the lower compartment and 40%
from the upper compartment. Originally, the containment
leakage was partitioned in proportion to the volumes of
the lower and upper compartments. As a complementary

- measure, containment leakage to the annulus was assumed
to mix with half (50%) of the air in the annulus.

3) Increased iodine partition fractions for Engineered
Safety Features (ESF) backleakage to the RWST were
calculated with the initial water volume set to
correspond to the RWST ECCS outlet elevation and vortex
allowance. The assumed rate of ESF backleakage to the
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RWST was set to 10 gpm (versus 20 gpm taken in the
original analysis (Ref. 2)).

4) The calculation of post-LOCA radiation dose accounts for
release of activity, transport of effluent to the
Control Room Area Ventilation System outside air
intakes, and buildup of activity in the control room.
Other contributors to the post-LOCA control room
radiation doses were assessed. In particular, the
direct radiation dose to the control room from: fission
products outside the control room was calculated
consistent with the regulatory positions for full scope
implementation of AST methodology (Ref. 10, 11). This
direct constituent to the radiation dose in the control
room was determined to be 0.75 Rem. This value was
added to the TEDE from post-LOCA transport of activity:
to the Control Room Area Ventilation System outside air
intakes to yield the total post-LOCA TEDE in the control
room. : :

The above noted changés yielded a moderate increase in the
post-LOCA TEDE at the EAB. The impact of these changes
together on the TEDEs at the LPZ is very small (less than
0.1 Rem). ' ‘

The addition of the direct constituent from external source
to the effluent constituent yielded an increase in the post-
LOCA control room TEDE by 0.75 Rem. The other changes
combined yielded a very small increase in the post-LOCA
control room TEDE (less than 0.1 Rem).

The baseline TEDEs at the EAB and LPZ and in the control
room for the limiting LOCA scenarios are presented below.
The design basis LOCA with failure of cooling water flow
through a heat exchanger of either the RHR system or the
Containment Spray System was verified to be limiting for
TEDEs at the offsite locations (Ref. 2). The design basis
LOCA with an initially closed Control Room Area Ventilation
System outside air intake was verified to be limiting for
the control room TEDE (Ref. 2).
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Table 1
Baseline Post-LOCA TEDEs

Type of TEDE TEDE (Rem)
EAB TEDE
Post-LOCA containment leakage 3.52
Post-LOCA ESF leakage 3.36
Total 6.88
LPz TEDE
Post-LOCA containment leakage 1.70
Post-LOCA ESF leakage 1.56
Total 3.26

Control Room TEDE

Post-LOCA containment leakage 1.83
Post-LOCA ESF leakage 0.42
Direct radiation doses : 0.75
Total 3.00

Dose Analysis for the Proposed Modifications

The proposed modifications were simulated with the following
changes to the baseline analysis:

1) The time constants for containment spray washout of
fission products were recalculated to account for the
proposed modifications. These included delay of start
of containment spray for 80 minutes, no simulation of
RHR auxiliary spray, and start of only one containment
spray pump regardless of the design basis LOCA scenario.
The time constants and cutoff times for the baseline
analysis and representative of the proposed
modifications are compared in Tables 3 and 4.

2) Post-LOCA conditions in the annulus and response of the
Annulus Ventilation System were recalculated with
containment pressure and compartment temperatures
associated with the proposed modifications. The time
for the Annulus Ventilation System to draw the annulus
pressure to -0.25 inch water gauge everywhere inside the
annulus and the Annulus Ventilation System exhaust and
recirculation airflow rates were used as inputs to the
AST analysis of the design basis LOCA in support of the
proposed modifications. The annulus drawdown times and
Annulus Ventilation System exhaust and recirculation
airflow rates for the design basis LOCA scenarios
limiting for offsite and control room radiation doses
and with the proposed modifications in place are
presented in Table 5.

Attachment 1 Page 28



3) The iodine partition fractions for ESF leakage in the
auxiliary building were recalculated based on changes in
the post-LOCA containment sump pH with the proposed
modifications (Section 3.2.7). 1In addition, the iodine’
partition fractions for ESF backleakage to the RWST were
recalculated based on changes to the containment sump pH
and RWST low-low level setpoint. A conservative
approach was taken as follows: For each ESF leakage
scenario and interval, the recalculated value was
compared to the baseline values. The higher of the two
values was taken for the iodine partition fraction. The
limiting iodine partition fractions for post-LOCA ESF
leakage are shown in Tables 6 and 7. The values
associated with the proposed modifications are compared
to the baseline values in these tables. The time to
begin recirculation with the proposed modifications in
place was set to 2160 sec (0.6 hr).

The TEDEs for the limiting design basis LOCA scenarios are
listed below. The limiting scenarios remained unchanged
with the proposed modifications assumed to be in place. The
design basis LOCA with RHR system or Containment Spray
System heat exchanger failure was limiting for offsite
TEDEs, while the design basis LOCA with an initially closed
Control Room Area Ventilation System outside air intake
remained limiting for control room TEDE.

Table 2
Limiting Post-LOCA TEDEs
(Proposed Modifications vs Baseline)

TEDE (Rem)
Type of TEDE Baseline Proposed
Modifications
EAB TEDE _ )
Post-LOCA containment leakage 3.52 : 5.43
Post-LOCA ESF leakage 3.36 3.36
Total 6.88 8.79
LPZ TEDE
Post-LOCA containment leakage 1.70 2.11
Post-LOCA ESF leakage 1.56 1.67
Total 3.26 3.78
Control Room TEDE
Post-LOCA containment leakage ’ 1.83 2.14
Post-LOCA ESF leakage 0.42 0.42
Direct radiation doses 0.75 0.75
Total 3.00 3.31

The acceptance criteria for radiation doses following a
design basis LOCA are 25 Rem at the EAB and LPZ and 5 Rem in
.the control room. The post-LOCA radiation doses for all
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design basis LOCA scenarios at Catawba remain below these
criteria with implementation of the proposed modifications.

Table 3
Time Constants for Containment Spray Removal of
Diatomic Iodine

Time Span (sec) Time Constant (hr™)
Baseline Baseline Proposed
Start End Min Sfgds | Max Sfgds | Modificationsg Notes
0 600 0.0 0.0 0.0 1
600 1,540 20.0 20.0 0.0 2
1,540 1,780 20.0 0.0 0.0 3
1,780 3,000 20.0 0.44 0.0
3,000 3,240 0.18 0.65 0.0 3
3,240 4,800 0.41 0.65 0.0
4,800 10,000 0.41 0.65 0.23 4
10,000 20,000 0.41 0.64 0.23
20,000 25,000 0.41 0.63 0.23
25,000 30,000 0.41 0.61 0.23
30,000 40,000 0.40 0.52 0.23
40,000 45,000 0.37 0.45 0.23
45,000 50,000 0.37 0.0 0.23 5
50,000 60,000 0.29 0.0 0.23
60,000 65,000 0.29 0.0 0.23
65,000 70,000 0.0 0.0 0.23 6
70,000 80,000 0.0 0.0 0.22
80,000 86,400 0.0 0.0 0.20
86,400 2,592,000 0.0 0.0 0.0 7
‘Table 4
Time Constants for Containment Spray Removal of
Particulate Fission Products
Time Span (sec) Time Constant (hr™)
Baseline Baseline Proposed
Start End Min Sfgds Max Sfgds | Modifications Notes
0 600 0.0 0.0 0.0 8
600 1,540 9.51 19.00 0.0 2
1,540 1,780 9.51 0.0 0.0 3
1,780 3,000 9.51 19.00 0.0
3,000 3,240 7.02 26.00 0.0 3
3,240 4,800 16.50 26.00 0.0
4,800 6,600 16.50 26.00 9.51 4
6,600 7,000 16.50 2.60 9.51 9
7,000 7,800 1.65 2.60 9.51 10
7,800 86,400 1.65 2.60 0.95 11
86,400 2,592,000 0.0 0.0 0.0 7

\

Notes on Tables 3 and 4

1) The time constants for containment spray washout of

organic iodine and noble gases are set to 0 each.
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2)

3)

In calculating the spray washout time constants for the
current plant configuration, it is assumed that the
Containment Spray System does not become effective until
600 sec. It is assumed that the source term appears
initially in the lower compartment and is not
transported to the upper compartment until the
containment air return fans start (simulated at 600
sec) .

In the baseline analysis, it is assumed that the
operators stop the containment spray pumps at 3,000
seconds for the design basis LOCA with Minimum
Safeguards and at 1,540 seconds for all other design
basis LOCA scenarios. Also, by assumption, for all
design basis LOCA scenarios at 3,000 seconds, the
operators start auxiliary containment spray.from one RHR

pump .

With the proposed modifications in place, it is assumed
that the operators complete the alignment of the
Containment Spray System to the containment sump and
start only one containment spray pump for post-LOCA
recirculation at 4800 sec (80 min). Finally, the
operators do not align the RHR system to the auxiliary
containment spray headers.

For the current plant configuration, the decontamination
factor for spray removal of diatomic (elemental) iodine
is calculated to reach 200 for the design basis LOCA
with both containment spray pumps in operation.

For the current plant configuration, the decontamination
factor for spray removal of diatomic iodine is
calculated to reach 200 for the design basis LOCA with
Minimum Safeguards (one containment spray pump in
operation) .

It is assumed that the operators stop containment spray
at 1 day (86,400 sec) after event initiation. .

The containment spray time constants for washout of
particulates are applied to spray washout of particulate
iodine and all other fission product groups other than
iodine (except noble gases).

For the current plant configuration, the decontamination
factor for spray removal of particulates is calculated
to reach 50 for the design basis LOCA with both
containment spray pumps in operation.
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10) For the current plant configuration, the decontamination
factor for spray removal of particulates is calculated
to reach 50 for the design basis LOCA with Minimum
Safeguards (one containment spray pump in operation).

11) With the proposed modifications in place, the
decontamination factor for spray removal of particulates
is calculated to reach 50 for all design basis LOCA
scenarios. -
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Table 5

Post-LOCA Annulus Ventilation System Airflow Rates
(Design Basis LOCA with RHR System or Containment Spray System Heat
Exchanger Failure and Design Basis LOCA with Initially Closed Control

Room Area Ventilation System Outside Air Intake)

Time Interval (sec) Annulus Ventilation System Airflow
: Rates (cfm)
Start End Exhaust Recirculation

0 23 0.0 0.0
23 30. 16200.0 0.0
30. 34 16200.0 0.0
34 35 3974.3 12225.7
35 45 5038.5 11161.5
45 60 5578.0 10622.0
60 75 6006.2 101583.8
75 90 6336.6 9863.4
90 105 6580.4 9619.6
105 120 6735.0 9465.0
120 135 6841.9 9358.1
135 150 6920.6 9279.4
150 180 7025.2 9174.8
180 210 7056.1 9143.9
210 300 7092 .4 9107.6
300 - 360 6901.5 9298.5
360 400 6621.1 9578.9
400 500 6387.8 9812.2
500 600 5754.7 10445.3
600 700 5247.8 10952.2
700 800 4865.9 11334.1
800 900 4591.0 11609.0
900 1000 4396.6 11803.4
1000 1800 4261.8 11938.2
1800 3000 3542.8 12657.2
3000 7200 3307.4 12892.6
7200 9000 3274.9 12925.1
9000 12000 3166.9 13033.1
12000 18000 3345.9 12854.1
18000 28800 3189.1 13010.9
28800 54000 3190.1 13009.9
54000 2592000 3176.7 13023.3
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' Table 6
Limiting Iodine Partition Fractions for Post-LOCA
ESF Leakage in the Auxiliary Building

Time Step End . ;
{hours) Iodine Partition Fraction,

Baseline Values

In the ESF Pump Outside the ESF Pump Rooms

Rooms Offsite, Control Room;
2.9 0.100 0.100 0.013
72.0 . ' 0.028 0.024 0.010
- 720.0 . 0.010 0.010 0.010
Values with Proposed Modifications in Place
In the ESF Pump Outside the ESF Pump Rooms
Rooms Offsite, Control Room;
2.9 0.100 0.100 . 0.013 -
72.0 0.031 ° 0.027 ©0.010
720.0 0.010 0.010 : 0.010

Notes on Table 6

.1)

The iodine partition fractions for post-LOCA ESF
leakage presented here correspond to the LOCA scenarios
limiting for radiation doses at offsite locations and
in the control room. Separate values are presented for
leakage in and outside the ESF pump rooms. The filters
of the Auxiliary Building Filtered Ventilation Exhaust
System are aligned to the ESF pump rooms. They
initially are not aligned to areas outside the pump-
rooms but are assumed to be aligned to these areas
after 72 hours. See Ref. 2 for additional details.

The values presented under the heading “In the ESF Pump
Rooms” are associated with the LOCA scenarios limiting
for radiation doses at offsite locations and in the
control rooms.

The values presented immediately below are associated -
with the LOCA scenarios limiting for radiation doses at
offsite locations (LOCA with failure of cooling water
flow through a RHR or Containment Spray Heat
Exchanger) .

The values presented immediately below are associated
with the LOCA scenarios limiting for radiation doses in
the control room (LOCA with an initially closed control
room outside air intake) .
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Iodine Partition Fractions for Post-LOCA

Tabie 7
Backleakage to the RWST

Table 7a
Baseline Values

Time Span Iodine Partition Fraction
(Hours) No Heat Exchanger . Heat Exchanger
Failure Failure

0.0000 - 0.2198 0.000 0.000
0.2198 - 0.2250 6.482x10 7 6.466x10°"°
0.2250 - 0.2500 1.919x10°° 1.916x107°
0.2500 - 0.3333 1.885x10"7 1.893x107
) 0.3333 - 0.3889 4.601x10""7 4.643%x107"7
0.3889 - 0.5000 7.045x10°7 7.138%x10°’
0.5000 - 1.0000 1.022x107° 1.049x107°
1.0000 - 1.3333 1.071x10°° 1.111x10°°
1.3333 - 1.6667 1.001x10°° 1.044x10°°
1.6667 - 2.0000 9.280x107’ 9.723x107’
2.0000 - 8.0000 7.701x1077 8.465x107"
8.0000 - 10.0000 7.512x107" 8.989x1077
10.0000 - 24.0000 3.261x107" 4.640%x1077
24.0000 - 96.0000 8.632x107" 3.214x10°°
96.0000 - 720.0000 1.029x10°° . 8.347x10°°

J Table 7b

'Proposed Modifications -in Place

Time Span Iodine Partition Fraction
(Hours) No Heat ExChanggE Heat Exchanger
- Failure Failure

0.0000 - 0.6000 0.000 0.000
0.6000 - 0.8333 1.022x107° 1.049%x107°
0.8333 - 1.0000 1.022x10°° 1.049%x107°
1.0000 - 1.1667" ©1.071x107° 1.111x107°
1.1667 - 1.3333 1.071x107° 1.111x10°°
1.3333 - 1.6667 1.001x107° 1.044%x107°
1.6667 - 2.0000 9.280x107"7 9.723x107"
2.0000 - 8.0000 9.139%x107 1.099%x107°
8.0000 - 10.0000 1.082x10°° 1.586x107°
10.0000 - 24.0000 6.056x107’ 1.179%x107°
24.0000 - 96.0000 2.154x10°° 8.273x10°°
96.0000 - 720.0000 2.238x10°° 1.230x107>
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3.2.9 Peak Clad Temperature LOCA Analysis

The proposed changes will not impact the LOCA analysis
performed to determine the peak clad temperature. This
analysis, presented in UFSAR Section 15.6.5, is a relatively
short term analysis that terminates during the cold leg
injection phase of a LOCA. The proposed changes will extend
the duration of cold leg injection. Therefore, the current
calculated peak clad temperatures are not affected by the
proposed changes.

The proposed change to containment spray will not adversely
impact the minimum containment pressure analysis included in
the peak clad temperature analysis. The absence of ‘
containment spray would be expected to increase the minimum
containment pressure as a function of time. However, for
ice condenser plants, the increase in containment pressure
resulting from the elimination of containment spray would be
limited.

3.2.10 Impact to UFSAR Chapter 15 Categéry IITI and IV Events

.The proposed modifications listed below were evaluated for
potential impact to the UFSAR Chapter 15 Category III and IV
events as identified in UFSAR Section 15.0.

e Increased initial RWST TS liquid inventory
e Decreased RWST low level alarm setpoint
e Decreased RWST low-low level alarm setpoint

¢ Elimination of the automatic containment spray
actuation '

.® Revisions to EPs
The UFSAR Chapter 15 events evaluated are listed below:
1. Steam system piping failure (Section 15.1.5)

Large and small steam line breaks may occur either
inside or outside the containment building. Breaks
located outside containment do not currently result in
a containment spray actuation, and are therefore
unaffected by the proposed change. UFSAR Section
15.1.5 is primarily concerned with the core response
resulting from the increase in steam flow due to the
steam line break. The increase in steam flow causes a
decrease in the RCS temperature, which due to a :
negative moderator temperature coefficient, results in
an increase in core thermal power. The core power
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increase is mitigated by the Reactor Protection System
(RPS) and rapid isolation of main feedwater. The
evaluation determines the fraction of fuel experiencing
a Departure from Nucleate Boiling (DNB), which is
translated into a failed fuel fraction. This fraction
is input to an analysis to ensure the dose. limits are
satisfied.  The limiting dose analysis assumes the
break is located outside containment.

The proposed changes to the RWST and containment spray
actuation logic primarily affect the containment
response. Variations in containment pressure will not
affect the RCS overcooling due to choked conditions
being present at the steam line break location.
Therefore, the core response calculations are not
affected by the proposed modifications.

Feedwater system pipe break (Section 15.2.8)

Large and small feedwater system pipe breaks may occur
either inside or outside the containment building.
Breaks located outside containment do not currently
result in a containment spray actuation, and are
therefore unaffected by the proposed change. Feedwater
system pipe breaks can have a variety of effects.
Depending upon the size of the break and the plant
operating conditions at the time of the break, the
break could cause either a cooldown or a heatup of the
RCS. Overcooling of the RCS due to a secondary side
pipe rupture is evaluated in Section 15.1.5. UFSAR
Section 15.2.8 evaluates the RCS heatup effects due to
a secondary side pipe rupture.

A feedwater line rupture reduces the ability to remove
heat generated by the core from the RCS. Section
15.2.8 is primarily concerned with establishing that
adequate feedwater is available from the Auxiliary
Feedwater System to prevent a substantial
overpressurization of the RCS and that sufficient
liquid is maintained in the RCS to provide adequate
decay heat removal. The Section 15.2.8 evaluation
focuses entirely on the conditions within the RCS. The
containment response resulting from a feedwater line
break is not considered in Chapter 15, but is bounded
by the LOCA and steam line break analyses presented in
Chapter 6.

The proposed modifications involve changes to

containment spray actuation and RWST inventory.
Therefore, the proposed modifications will not affect
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the results of this UFSAR section.

Complete loss of forced reactor coolant flow (Section
15.3.2)

The evaluation performed for Section 15.3.2 considers
the core response to a loss of forced reactor coolant
flow. The primary concern evaluated is the decrease in
the heat transferred from the fuel, and the potential
for fuel rods to experience DNB. The fraction of fuel
experiencing DNB is translated into a failed fuel
fraction. This fraction is input to an analysis to
ensure the dose limits are satisfied.

The proposed modifications involve changes to
containment spray actuation and RWST inventory. .This
event does not involve a high energy release into
containment and thus does not result in containment
spray actuation. The available RWST inventory
similarly does not play a role in this event.
Therefore, the proposed modifications will not affect
the results of this UFSAR section.

Rod cluster control assembly misoperation (sihgle rod
cluster control assembly withdrawal at full
power) (Section 15.4.3)

There are four Rod Cluster Control Assembly (RCCA)
misoperation events described in Section 15.4.3. These
are: a) one or more dropped RCCAs within the same
group, b) a dropped RCCA bank, c) a statically
misaligned RCCA, and d) withdrawal of a single RCCA.

Of these events, only the last one is a Category III
event.

The withdrawal of a single RCCA results in a core power
increase. This is a relatively short duration event
terminated by RPS action. The evaluation determines
the fraction of fuel experiencing DNB, which is
translated into a failed fuel fraction. This fraction
is input to an analysis to ensure the dose limits are
satisfied.

The proposed modifications involve changes to
containment spray actuation and RWST inventory. This
event does not involve a high energy release into
containment and thus does not result in containment
spray actuation. The available RWST inventory
similarly does not play a role in this event.
Therefore, the proposed modifications will not affect
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the results of this UFSAR section.

Inadvertent loading and operation of a fuel assembly in
an improper position (Section 15.4.7)

The inadvertent loading and operation of a fuel
assembly event evaluation is primarily concerned with
the local neutron flux peaks in the fuel pins. There
are no radiological consequences associated with the
inadvertent loading and operation of a fuel assembly in
an improper position, since activity is contained
within the fuel rods and the RCS remains within design
limits.

The proposed modifications involve changes to
containment spray actuation and RWST inventory. This
event does not involve a high energy release into
containment and thus does not result in containment
spray actuation. The available RWST inventory
similarly does not play a role in this event.
Therefore, the proposed modifications will not affect
the results of this UFSAR section.

Small break LOCA (Section 15.6.5)

The small break LOCA event is evaluated to ensure
compliance with the criterion provided in 10 CFR 50.46.
The small break event considered in Section 15.6.5 is
defined as a rupture of the RCS pressure boundary with
a total cross-sectional area less than 1.0 ft? in which
the normally operating charging system flow is not
sufficient to sustain pressurizer level and pressure.
The proposed modifications will affect components that
function during the small break LOCA analyses. Each of
the modifications is discussed individually below.

The proposed modification to remove the automatic
containment spray actuation logic will not impact the
small break LOCA analysis. During a small break LOCA,
RCS pressure remains elevated relative to the
containment pressure. The elevated RCS pressure limits
the ECCS injected into the RCS and extends the time
frame during which break flow exceeds ECCS injection.
The break flow characteristics are choked, and
therefore independent of the downstream pressure.

The current small break LOCA analysis determines the
time at which the RWST low level alarm is expected, and
simulates a transition from cold leg injection to sump
recirculation. Once in sump recirculation, the high
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head ECCS pumps are aligned to the RHR pump discharge.
Sump liquid is pumped by the RHR pumps, through the RHR -
heat exchangers where it is cooled and supplied to the
high head ECCS pumps. The end result is an increase in
. the ECCS injection temperature.

The proposed modifications to the RWST will increase
the amount of liquid available for ECCS injection. The
modification to remove the automatic containment spray
actuation will reduce the total flow rate depleting the
RWST inventory. Both of these changes will extend the
duration of the cold leg injection phase of the event,
which would represent a net benefit for the small break
LOCA analysis. Therefore, the proposed changes will
not adversely impact the results of this UFSAR section.

Radiocactive gas waste system leak or failure (Section
15.7.1)

The accident is defined as an unexpected and
uncontrolled release of radicactive xenon and krypton
fission product gases stored in a waste gas decay tank
as a consequence of a failure of a single gas decay
- tank or associated piping. The gas decay tanks and
associated piping are not located within the
containment building. Therefore, the proposed
modifications to containment spray and the RWST will
not affect the results of this UFSAR section.

[
Radioactive liquid waste system leak or failure
(Section 15.7.2) '

The accident is defined as an uncontrolled atmospheric
release from the 112,000 gallon recycle holdup tank due
to the postulated rupture of the tank. The recycle
holdup tank is not located within the containment
building. Therefore, the proposed modifications to
containment spray and the RWST will not affect the
results of this UFSAR section.

Postulated radicactive releases due to tank failures
(Section 15.7.3) '

The accident is defined as an uncontrolled atmospheric
release from the 395,000 gallon RWST due to the
postulated rupture of the tank. The analysis assumes
the entire contents of the RWST are released and
ensures that the associated radiological consequences
are within acceptable limits. The proposed
modifications include changes to the RWST liquid volume
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10.

11.

12.

\

specifications. These changes affect the minimum RWST
volume that may be credited in the safety analyses.
The analysis presented in Section 15.7.3 assumes the
full volume of the RWST, which is not affected by the
proposed modifications. Therefore, the proposed
modifications to containment spray and the RWST will
not affect the results of this UFSAR section.

Spent fuel cask drop accidents (Section 15.7.5)

The evaluation presented in Section 15.7.5 concludes
that spent fuel casks cannot enter the spent fuel pool
due to a postulated dropping or tipping of the cask.
The spent fuel pool and associated casks are not
located in the containment building. Therefore, the
proposed modifications to containment spray and the
RWST will not affect the results of this UFSAR section.

Reactor coolant pump shaft seizure (locked rotor)
(Section 15.3.3) \

The evaluation performed for Section 15.3.3 considers
the core response to a reactor coolant pump shaft
seizure. This event causes a more severe loss of
forced core cooling flow than the complete loss of
forced coolant flow event described in Section 15.3.2.
The primary concern evaluated is the decrease in the
heat transferred from the fuel, and the potential for
fuel rods to experience DNB. The fraction of fuel

‘experiencing DNB is translated into a failed fuel

fraction. This fraction is input to an analysis to
ensure the dose limits are satisfied.

The proposed modifications involve changes to
containment spray actuation and RWST inventory. This
event does not involve a high energy release into
containment and thus does not result in containment
spray actuation. The available RWST inventory
similarly does not play a role in this event.
Therefore, the proposed modifications will not affect
the results of this UFSAR section.

Reactor coolant pump shaft break (Section 15.3.4)

Section 15.3.4 considers the core response to a reactor
coolant pump shaft break. This event is a less severe
loss of forced core cooling flow than the event
described in Section 15.3.3. This event is not
specifically evaluated as it is bounded by Section
15.3.3. '
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13.

14.

The proposed modifications involve changes to
containment spray actuation and RWST inventory. This
event does not involve a high energy release into
containment and thus does not result in containment
spray actuation. The available RWST inventory
similarly does not play a role in this event.
Therefore, the proposed modifications will not affect
the results of this UFSAR section.

Spectrum of rod cluster control assembly ejection
accidents (Section 15.4.8)

This accident is defined as the mechanical failure of a
control rod mechanism pressure housing resulting in the
ejection of a RCCA and drive shaft. The consequence of
this mechanical failure is a rapid positive reactivity
insertion together with an adverse core power
distribution, possibly leading to localized fuel rod
damage.

The primary focus of the analysis described in Section
15.4.8 is the mechanical, neutronic, and thermal-
hydraulic response to the rapid reactivity insertion.
The results of this analysis define a failed fuel
fraction which is input to an analysis to ensure the
dose limits are satisfied. These calculations are
performed for a relatively short duration to capture
the fuel rod performance prior to RPS actuation.

The containment response aspects of this event
resulting from the break on the control rod housing are
bounded by the Chapter 6 LOCA analysis results.

The proposed modifications will not affect the core
related calculations presented in this UFSAR section.
The associated dose analysis does not credit the

actuation of containment spray. Therefore, the

proposed modifications will not affect the results of
this UFSAR section.

Steam generator tube failure (Section 15.6.3)

The accident examined is the complete severance of a
single steam generator tube. The accident is assumed
to take place at power with the reactor coolant
contaminated with fission products corresponding to
continuous operation with a limited amount of defective
fuel rods. This event does not include a high energy
break into containment. Thus, the proposed
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15.

16.

modification to remove the automatic containment spray
actuation logic will not affect the analysis described
in this UFSAR section.

The proposed modifications to the RWST will increase
the amount of inventory available to mitigate the
event. The steam generator tube rupture event is
currently mitigated with the available RWST inventory.
Therefore, the additional RWST inventory provided by
the proposed modifications would represent additional
margin. Therefore, the proposed modifications will not
affect the results of this UFSAR section.

Large break LOCA (Section 15.6.5)

The large break LOCA event is evaluated to ensure
compliance with the criterion provided in 10 CFR 50.46.
The large break event considered in Section 15.6.5 is
defined as a rupture of the RCS pressure boundary with
a total cross-sectional area greater than or equal to
1.0 ft?. The proposed modifications will affect
components that function during the large break LOCA
analyses.

The proposed changes will not adversely impact the LOCA
analysis performed to determine the peak clad
temperature. This analysis is a relatively short term
analysis that terminates during the cold leg injection
phase of a LOCA. The proposed changes to the RWST and
containment spray actuation will extend the duration of
cold leg injection. Therefore, the current calculated
peak clad temperatures will not be adversely impacted
by the proposed modifications.

The proposed change to containment spray will not
adversely impact the minimum containment pressure
analysis included in the peak clad temperature
analysis. The absence of containment spray would be
expected to increase the minimum containment pressure
as a function of time. For ice condenser plants the
change in containment pressure by eliminating
containment spray would be limited.

Design basis fuel handling accidents (Section 15.7.4)

There are two events described in UFSAR Section 15.7.4.
The first accident is defined as dropping of a spent
fuel assembly, resulting in the rupture of the cladding
of all the fuel rods in an assembly. The second
accident is the postulated drop of one of two weir
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gates into the spent fuel pool. Both of these events
are postulated to occur during refueling operations.

The major analysis inputs are the fission product
inventory, spent fuel pool depth, and internal fuel rod
pressure. The analysis determines a scrubbing fraction
in the spent fuel pool to determine the atmospheric
release. The objective of these analyses is to
establish that the radiological consequences are within
established limits.

The proposed modifications to the RWST and containment
spray actuation logic do not alter assumptions made in
this UFSAR section. Containment spray is not assumed
to actuate and the RWST liquid volume is not an input
to the analysis. Therefore, the proposed modifications
will not affect the results of this UFSAR section.

3.2.11 Impact to Anticipated Transient without Scram (ATWS)
Events

The proposed changes will not impact the core response
analyses associated with ATWS events. The pressurizer
relief valves lift during the course of the ATWS event,
eventually causing the rupture disk on the pressurizer
relief tank to break. The associated mass and energy
release due to the blowdown of the pressurizer relief tank
will not produce a limiting containment pressure response.

The proposed modification to remove the containment spray
actuation logic will be a benefit to the plant response to
an ATWS. If the containment pressure were to increase to
the high-high containment pressure setpoint, the operation
of the containment air return fans will be sufficient to
ensure an acceptable containment pressure response. By
eliminating the possibility of containment spray pump
operation, the amount of liquid available for core cooling
‘will be maximized and the plant response will be simplified.

3.2.12 Impact to Fire Protection

This propodsed amendment has no impact on the plant’s ability
to respond to fire events. Catawba’'s fire protection
systems and the fire protection plan are not adversely
impacted by the proposed changes. In addition, Catawba’s
licensing basis does not require the simultaneous
consideration of a design basis accident coupled with a fire
event.
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3.2.13 Impact to Lower Inlet Door TS

This proposed amendment has no adverse impact on the
functioning of the ice condenser lower inlet doors in
response to a design basis accident. The functions of the
lower inlet doors are to: 1) seal the ice condenser from air
leakage during the lifetime of the unit, and 2) open in the
event of a design basis accident to direct the hot steam/air
mixture from the event into the ice bed, where the ice
absorbs energy and limits containment peak pressure and
temperature during the accident transient.

In the event of a design basis accident, the lower inlet
doors open due to the pressure rise in lower containment.
This allows steam and air to flow into the ice condenser.
The resulting pressure increase within the ice condenser
causes the intermediate deck doors and the top deck doors to
open, which allows the air to flow out of the ice condenser
into the containment upper compartment. Limiting the
pressure and temperature following a design basis accident
reduces the release of fission product radioactivity from
containment to the environment.

An additional design requirement for the ice condenser door
response during a small break accident in which the flow of
heated steam and air is not sufficient to fully open the
doors is for all of the doors to partially open by
approximately the same amount. Thus, the partially opened
doors modulate the flow so that each ice bay receives an
approximately equal fraction of the total flow. This design
feature ensures that the heated steam and air will not flow
preferentially to some ice bays and deplete the ice there
without utilizing the ice in the other bays.

The lower inlet doors are designed to fully open in response
to a 1 psf pressure differential. An automatic containment
spray actuation would occur at a 3 psi pressure
differential, or at a 432 psf pressure differential.
Therefore, it is expected that absent a containment spray
actuation, the lower inlet doors will respond as designed in
the same manner as they would with the automatic signal in
place. As a result, there will be no impact to the lower
inlet door TS.

3.2.14 Impact to Early Containment Air Return Fan Operation

The analyses that supported the early containment air return
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fan operation submittal considered small breaks that did not
reach the containment spray actuation setpoint. Therefore,
the proposed modification to remove the.containment spray
actuation logic will not impact the analyses that support
the associated Safety Evaluatlon Report.

3.2.15 Impact to Minimum Containment Sump Level Analysis

The proposed modifications will increase the available RWST
ligquid between the TS minimum and -the RWST low level and
RWST low-low level alarms. The proposed modifications will
also eliminate the automatic containment spray: actuation
logic, eliminating any upper containment holdup penalty
prior to reaching sump recirculation. These modifications
will result in additional ligquid inventory.in the
containment sump, and thus a higher sump level. Therefore,
the proposed modifications will not adversely impact the
minimum containment sump level analysis.

3.3 Plant Modifications and Procedure Changes

The following plant hardware modifications are a35001ated
with the proposed TS changes

¢ Deletion or dlsabllng the containment spray automatlc
actuation circuitry

e Adjustment of the RWST 1ow and 1ow low level alarm
setpoints

e Installation of a new'non—safety related dual channel
narrow range RWST level instrument loop

e Installation of a new redundant non-safety related wide
range RWST level annunciator alarm

e Changing the containment isolation signal for the'noh—'
safety related normal containment cooling units from
containment high-high pressure to containment high
pressure

The proposed modifications also require. that several changes
be incorporated into the EPs. These changes are summarized
below:

e Operator action to transfer high head and intermediate
head safety injection pumps is taken upon recelpt of
the RWST low-low level alarm.

¢ An operator decision point is added to ensure adequate
sump level for RHR pumps prior to RWST low level alarm
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based upon new redundant non-safety related wide range
RWST level annunciator alarm.

Following transfer of the RHR pump suction to the
containment sump at the RWST low level alarm, one
containment spray pump may be manually started after
adequate sump level is verified and if containment
pressure remains greatler than 3 psig.

Following transfer of the RHR pump suction to the
containment sump at the RWST low level alarm, one
containment spray pump may be manually started after
adequate sump level is verified and if containment
spray is required for washout of fission products from
the containment atmosphere.

The operator does not align one RHR pump for auxiliary
containment spray based on time. This action is taken
based on reaching a containment pressure setpoint. For
the supporting analysis, the containment pressure
setpoint exceeds the maximum pressure attained. The
plant procedures will employ a nominal setpoint.

The EP Critical Safety Function (CSF) containment
status tree will be updated to reflect changes in the
requirement for containment spray pump operation. The
status tree will be modified to be orange prlorlty if
all of the following conditions are met:

1. Containment pressure is between Phase B
containment isolation and RHR auxiliary spray
actuation setpoint

2. Containment spray is off or cooling is lost to
the operating containment spray train ‘

3. Transfer of RHR pump suction to the containment
sump has been performed

The new conditions being included in the orange
priority for the containment status tree are item 3 and
the second part of item 2. These items are consistent
with the existing EP and Westinghouse Owners
Group/Emergency Response Guidelines guidance that the
status tree indicates an orange priority if containment
spray is required, but is not operating. The addition
of the cooling status to the second item ensures
adequate monitoring of the containment spray cooling
capability.
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4. REGULATORY EVALUATION

4.1 Applicable Regulatory Requirements/Criteria

General Design Criterion 13 - Instrumentation and Control

“Instrumentation shall be provided to monitor variables and
systems over their anticipated ranges for normal operation,
for anticipated operational occurrences, and for accident
conditions as appropriate to assure adequate safety,
including those variables and systems that can affect the
fission process, the integrity of the reactor core, the
reactor coolant pressure boundary, and the containment and
its associated systems. Appropriate controls shall be
provided to maintain these variables and systems within.
prescribed operating ranges.”

Discussion: The modifications proposed in this amendment
request do not compromise the ability to
monitor important variables and systems.
Deletion of the automatic start function of
the Containment Spray System will not result
in the inability to monitor important reactor
core, reactor coolant, or containment
parameters. This criterion will continue to
be met. The proposed change to adopt TSTF-
493, Rev. 3 on a limited basis revises the TS
.to enhance the controls used to maintain the
variables and systems within the prescribed
operating ranges, in order to ensure that
automatic protection actions occur as
necessary to initiate the operation of
systems and components important to safety as
assumed in the accident analysis.

General Design Criterion 16 - Containment Design

“Reactor containment and associated systems shall be
provided to establish an essentially leak-tight barrier
against the uncontrolled release of radioactivity to the
environment and to assure that the containment design
conditions important to safety are not exceeded for as long
as postulated accident conditions require.”

Discussion: The proposed deletion of the automatic start
function of the Containment Spray System will
not compromise the overall effectiveness of
the containment in serving as a barrier to
fission product release following an
accident. The safety analyses performed in
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support of this amendment request demonstrate
that acceptable containment performance will
be maintained post-accident. In addition,
the containment will continue to be ingpected
and tested as specified in ASME Code, 10 CFR
50, Appendix J, and TS requirements.

General Design Criterion 19 - Control Room

“A control room shall be provided from which actions can be
taken to operate the nuclear power unit safely under normal
conditions and to maintain it in a safe condition under
accident conditions, including loss-of-coolant accidents.
Adequate radiation protection shall be provided to permit
access and occupancy of the control room under accident
conditions without personnel receiving radiation exposures
in excess of 5 rem whole body, or its equivalent to any part
of the body, for the duration of the accident. Equipment at
appropriate locations outside the control room shall be
provided (1) with a design capability for prompt hot
shutdown of the reactor, including necessary instrumentation
and controls to maintain the unit in a safe condition during
hot shutdown, and (2) with a potential capability for
subsequent cold shutdown of the reactor through the use of
suitable procedures.

Applicants for and holders of construction permits and
operating licenses under this part who apply on or after
January 10, 1997, applicants for design certifications under
part 52 of this chapter who apply on or after January 10,
1997, applicants for and holders of combined licenses under
part 52 of this chapter who do not reference a standard
design certification, or holders of operating licenses using
an alternative source term under § 50.67, shall meet the
requirements of this criterion, except that with regard to
control room access and occupancy, adequate radiation
protection shall be provided to ensure that radiation
exposures shall not exceed 0.05 Sv (5 rem) total effective
dose equivalent (TEDE) as defined in § 50.2 for the duration
of the accident.” '

Discussion: - The proposed modifications do not in any way
result in the loss or degradation of control
room or alternate shutdown capability. The
dose analyses performed in support of this
amendment request demonstrate that control
room doses remain within regulatory limits.
No design changes are being made to the
control room or ancillary shutdown equipment
that will be detrimental to the ability to
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shut down the plant and to maintain shutdown
conditions in the event of an accident.

General Design Criterion 20 - Protection System Functions

“The protection system shall be designed (1) to initiate
automatically the operation of appropriate systems including
the reactivity control systems, to assure that specified
acceptable fuel design limits are not exceeded as a result
of anticipated operational occurrences and (2) to sense
accident conditions and to initiate the operation of systems
and components important to safety.”

Discussion: . This proposed amendment, in part, deletes the
automatic start function of the Containment
Spray System. However, there is no impact on

* the ability of other protection system
functions to be able to. automatically start
and initiate the operation of systems and
components important to safety. Therefore,
the ability to meet this criterion is not
compromised. The proposed change to adopt
TSTF-493, Rev. 3 on a limited basis revises
the TS to enhance the controls used to
maintain the variables and systems within the
prescribed operating ranges, in order to
ensure that automatic protection actions
occur as necessary to initiate the operation
of systems and components important to safety
as assumed in the accident analysis.

General Design Criterion 21 - Protection System Reliability
and Testability

“The protection system shall be designed for high functional
reliability and inservice testability cémmensurate with the
safety functions to be performed. Redundancy and
independence designed into the protection system shall be
sufficient to assure that (1) no single failure results in
-10ss of the protection function and (2) removal. from service
of any component or channel does not result in loss of the
required minimum redundancy unless the acceptable
reliability of operation of the protection system can be
otherwise demonstrated. The protection system shall be A
designed to permit periodic testing of its functioning when
the reactor is in operation, including a capability to test
. channels independently to determine failures and losses of
redundancy that may have occurred.”

Discussion: The Reactor Trip System and the Engineered
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Safety Features Actuation System reliability
and testability will not be compromised as a
result of the requested amendment. Both
systems will retain their ability to perform
their accident mitigation functions in the
event of a single failure of a protection
channel. Minimum redundancy requirements
will continue to be met during all phases of
plant operation, including testing
conditions. Testing of these systems will
continue to be governed by TS requirements.

General Design Criterion 38 - Containment Heat Removal

“A system to remove heat from the reactor containment shall
be provided. The system safety function shall be to reduce
rapidly, consistent with the functioning of other associated
systems, the containment pressure and temperature following
any loss-of-coolant accident and maintain them at acceptably
low levels. '

Suitable redundancy in components and features, and suitable
interconnections, leak detection, isolation, and containment
capabilities shall be provided to assure that for onsite
electric power system operation (assuming offsite power is
not available) and for offsite electric power gystem
operation (assuming onsite power is not available) the
system safety function can be accomplished, assuming a
single failure.”

Discussion: This criterion will continue to be met with
the proposed modifications in place. Even
though the automatic start function of the
Containment Spray System will no longer be
required, the system will still be required
to be operable by TS as a manually actuated
system. The supporting analyses demonstrate
that automatic start capability of this
system is not required. In addition, the Ice
Condenser System will continue to be able to
perform its design function in response to
accident conditions. No changes are being
proposed which will impact the method of
operation of the Ice Condenser System. The
Ice Condenser System is a passive system
which does not rely on the availability of
electric power in order to perform its
function. Associated systems that are
utilized in conjunction with the Ice
Condenser System (e.g., the Air Return
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System) will continue to perform as designed,
both with and without offsite electric power
available.

General Design Criterion 39 - Inspection of Containment Heat
Removal System

“"The containment heat removal system shall be designed to
permit appropriate periodic inspection of important
components, such as the torus, sumps, spray nozzles, and
piping to assure the integrity and capability of the
system.”

Discussion: The proposed amendment will not compromise
the ability to meet this criterion. Although
the automatic start function of the
Containment Spray System is being deleted by
the proposed modifications, this will not
impact the ability to inspect the system.
These inspections will continue to be
performed as required by TS and in accordance
with plant procedures. '

General Design Criterion 40 - Testing of Containment Heat
Removal System

“The containment heat removal system shall be designed to
permit appropriate periodic pressure and functional testing
to assure (1) the structural and leaktight integrity of its
components, (2) the operability and performance of the
active components of the system, and (3) the operability of
the system as a whole, and under conditions as close to the
design as practical the performance of the full operational
sequence that brings the system into operation, including
operation of applicable portions of the protection system,
the transfer between normal and emergency power sources, and
the operation of the associated cooling water system.”

Discussion: The requested amendment will, in part, delete
the automatic start function of the
Containment Spray System. However, the
system will still be able to be fully
actuated by manual operator action. The
mechanical portions of the system will retain
their ability to be pressure and functionally
tested. Applicable TS requirements will
still exist to govern testing of the
mechanical portions of the system. The
proposed modifications will delete the start
of the system via the automatic actuation
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logic and actuation relays and the
containment pressure high-high signal (TS
Table 3.3.2-1, Functions 2b and 2c,
respectively). The system will retain its
manual initiation capability (Function 2a).
Therefore, the “full operational sequence
that brings the system into operation”
consists completely of operator actions taken
in accordance with EPs (as revised ‘in '
accordance with the proposed modifications) .
No “portions of the protection system” will
be applicable to the containment heat removal
function. The transfer between the normal
(offsite): and emergency (onsite) power
sources will continue to be verified as part
of TS required AC power source testing
requirements. Finally, the operation of
cooling water support system capability will
continue to be tested.

General Design Criterion 41 - Containment Atmosphere Cleanup

“Systems to control fission products, hydrogen, oxygen, and
other substances which may be released into the reactor
containment shall be provided as necessary to reduce, .
consistent with the functioning of other associated systems,
the concentration and quality of fission products released
to the environment following postulated accidents, and to
control the concentration of hydrogen or oxygen and other
substances in the containment atmosphere following
postulated accidents to assure that containment integrity is
maintained. ' '

Each system shall have suitable redundancy in components and
features, and suitable interconnections, leak detection,
igsolation, and containment capabilities to assure that for
onsite electric power system operation (assuming offsite
power 1is not available) and for offsite electric power
system operation (assuming onsite power is not available)
its safety function can be accomplished, assuming a single
failure.” \

Discussion: The proposed amendment will not cdmpromise
the ability of the Containment Spray System
to perform its role in containment cleanup.
The supporting analyses demonstrate that
spray removal of diatomic iodine and
particulate fission products remains within
acceptable limits. No impact on any systems
utilized to control the concentration of
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hydrogen and oxygen in containment is
realized in conjunction with the proposed
modifications. These systems will retain
their ability to perform their design
functions in the event of a single failure.

General Design Criterion 42 - Inspection of Containment
Atmosphere Cleanup Systems

“The containment atmosphere cleanup systems shall be
designed to permit appropriate periodic inspection of
important components, such as filter frames,” ducts, and
piping to assure the integrity and capablllty of the
systems. .

Discussion: The Containment Spray System will retain its
ability to undergo all appropriate inspection
requirements following implementation of the
proposed amendment. These inspection
requirements are conducted in accordance with
the Catawba Inservice Inspection Program.

General Design Criterion 43 - Testing of Containment
Atmosphere Cleanup Systems

“The containment atmosphere cleanup systems shall be
designed to permit appropriate periodic pressure and
functional testing to assure (1) the structural and
leaktight integrity of its components, (2) the operability
and performance of the active components of the systems such
as fans, filters, dampers, pumps, and valves and (3) the
operability of the systems as a whole and, under conditions
as close to design as practical, the performance of the full
operational sequence that brings the systems into operation,
including operation of applicable portions of the protection
system, the transfer between normal and emergency power
sources, and the operation of associated systems.”

Discussion: The Containment Spray System will retain its
ability to undergo all appropriate testing
requirements following implementation of the
proposed amendment. These testing
requirements are conducted in accordance with
the Catawba Inservice Testing Program and TS.

General Design Criterion 50 - Containment Design Basis
“The reactor containment structure, including access .

openings, penetrations, and the containment heat removal
system shall be designed so that the containment structure
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and its internal compartments can accommodate, without
exceeding the design leakage rate and with sufficient
margin, the calculated pressure and temperature conditions
resulting from any loss-of-coolant accident. This margin
shall reflect consideration of (1) the effects of potential
energy sources which have not been included in the
determination of the peak conditions, such as energy in
steam generators and as required by § 50.44 energy from
metal-water and other chemical reactions that may result
from degradation but not total failure of emergency core
cooling functioning, (2) the limited experience and
experimental data available for defining accident phenomena
and containment responses, and (3) the conservatism of the
calculational model and input parameters.”

Discussion: This criterion will continue to be met
following implementation of the proposed
modifications. The overall function of the
containment system will be maintained.
Supporting analyses demonstrate that
containment performance will remain
acceptable following the  design basis LOCA.
The existing design basis limits regarding

~post-accident containment pressure and
temperature will not be exceeded. 1In
addition, the containment design leakage rate
‘as specified in TS will not be exceeded. The
input assumptions inherent in the calculated
margin of the overall containment system
continue to remain valid.

4 .2 Precedent

There have been no precedents established in conjunction
with this license amendment request.

4.3 Significant Hazards Consideration

The proposed amendment modifies the Catawba TS to: 1)
eliminate Containment Spray System automatic start on a
high-high containment pressure signal, 2) raise the minimum
RWST volume limit, and 3) lower the RWST low level setpoint.
Plant modifications are required to delete the Containment
Spray System start function, to install narrow range RWST
level indication, and to lower the RWST low level actuation
setpoipt.

Duke has evaluated'whether or not a significant hazard
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consideration is involved with the proposed changes by
analyzing the three standards set forth in 10 CFR 50.92(c)
as discussed below: - '

Criterion 1:

Does the proposed amendment involve a significant increase
in the probability or consequences of an accident previously
evaluated?

Response: No.

The Containment Spray System and RWST are accident
mitigation equipment. As such, changes in operation of
these systems cannot have an impact on the probability of an
accident.

The RWST will continue to comply with all applicable
regulatory requirements and design criteria following
approval of the proposed changes (e.g., train separation,
redundancy, and single failure). The water level on the
containment floor will be higher at the start of transfer to
the containment sump but will remain below the maximum
design level analyzed for equipment submergence. The change
in the sump pH will not result in a significant increase in
radiological consequences of a LOCA. Therefore, the design
functions performed by the equipment are not changed.

The delay in containment spray operation will result in an
increase in containment temperature, containment pressure,
offsite dose, and control room dose during a LOCA or high
energy line break inside containment. Containment analyses
have been performed to demonstrate that containment pressure
and temperature remain within the design limits and there is
no significant impact on the environmental qualification for
equipment inside containment. The impact on piping and
supports is acceptable without modification. The reduction
in fission product removal due to delayed containment spray
operation does not result in-exceeding the offsite dose and
control room dose limits in 10 CFR 50.67 and 10 CFR 50,
Appendix A, GDC 19. The analysis of the change in
containment conditions due to a single failure of an
operating spray pump and the suspension of containment spray
determined that the pressure remained below the design
limits.

Regarding the proposed change to adopt TSTF-493, Rev. 3 on a
limited basis, the change clarifies the requirements for
instrumentation to ensure the instrumentation will actuate
as assumed in the safety analysis. Instruments are not an
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assumed initiator of any accident previously evaluated. As
a result, the proposed change will not increase the
probability of an accident previously evaluated. The
proposed change will ensure that the instruments actuate as
assumed to mitigate the accidents previously evaluated. As
a result, the proposed change will not increase the
consequences of an accident previously evaluated.

Based on this discussion, the proposed amendment does not
significantly increase the probability or consequences of an
accident previously evaluated.

Criterion 2:

Does the proposed amendment create the possibility of a new
or different kind of accident from any accident previously
evaluated?

Response: No.

The modifications to install RWST narrow range level
indication will be seismically qualified and isolated from
the safety related portion of the RWST level indication
system. As such, the new level indication will not create
the possibility of a new or different kind of accident.

The modification to the low level setpoint will not install
any new plant equipment. The setpoint will continue to be
included within the engineered safeguards features
ingtrumentation and monitored according to the applicable
surveillance requirements. The evaluation of the new level
setpoint and the change in the swapover sequence concluded
‘that the equipment aligned to the sump will continue to have
sufficient suction pressure prior to containment sump
suction swapover. The design of the RWST low level
instrumentation.complies with all appllcable regulatory
requirements and design criteria.

The overall function of the Containment Spray System is not
changed by this proposed amendment. The proposed change
alters the method of controlling the safety system following
a design basis event so that manual actions are substituted
for automatic actions. Calculations confirm that these
actions will be taken within the appropriate scenario
sequence timing to provide containment cooling and source
term reduction with no significant increase in radiological
consequences and without exceeding containment design
limits.

Regarding the proposed change to adopt TSTF-493, Rev. 3 on a
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limited basis, the change does not inveolve a physical
alteration of the plant (i.e., no new or different type of
equipment will be installed) or a change in the methods
governing normal plant operation. The change does not alter
assumptions made in the safety analysis but ensures that the
instruments behave as assumed in the. accident analysis. The
proposed change is consistent with the safety analysis '
assumptions.

Therefore, the proposed change does not create the
possibility of a new or dlfferent kind of accident from any
previously evaluated.

-

Criterion 3:

Does the proposed amendment involve a significant reduction
in a margin of safety?

Response: No.

The proposed change has the potential to increase the
radiological dose at the site boundary and in the control
room. However, the calculations demonstrate that the dose
consequences at the site boundary, low population zone, and
control room remain within regulatory acceptance limits.
Additional analysis concluded:

J Peak containment pressure for analyzed design basis
accidents will not be significantly increased and
containment design limits will not be exceeded.

. " Assumptions used in the environmental qualification of
equipment exposed to the containment atmosphere remain
bounding.

° Pumps aligned to the RWST and to the containment sump

will have adequate suction pressure.

Regarding the proposed change to adopt TSTF-493, Rev. 3 on a
limited basis, the change clarifies the requirements for
instrumentation to ensure the instrumentation will actuate
as assumed in the accident analysis. No change is made to
the accident analysis assumptions and no margin of safety is
reduced as part of this change.

Therefore, the proposed change does not involve a
significant reduction in a margin of safety.

Based on the above, Duke concludes that the proposed

amendment does not involve a significant hazards
consideration under the standards set forth in 10 CFR
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50.92(c), and, accordingly, a finding of no significant
hazards consideration is justified..

4.4 Conclusions

In conclusion, based on the considerations discussed above,
(1) there is reasonable assurance that the health and safety
of the public will not be endangered by operation in the
proposed manner, (2) such activities will be conducted in
compliance with the Commission’s regulations, and (3) the
issuance of the amendment will not be inimical to the common
defense and security.or to the health and safety of the
public.
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5. ENVIRONMENTAL CONSIDERATION

Duke has determined that the proposed. amendment does change
requirements with respect to the installation or use of a
facility component located within the restricted area, as
defined by 10 CFR 20. It also represents a change to
surveillance requirements. Duke has evaluated the proposed
changes and has determined that they do not involve: (1) a
significant hazards consideration, (2) a significant change
in the types or a significant increase in the amounts of any
effluents that may be released offsite, or (3) a significant
increase in individual or cumulative occupational radiation
exposures. Accordingly, the proposed amendment meets the
eligibility criterion for categorical exclusion set forth in
10 CFR 51.22(c) (9). Therefore, pursuant to 10 CFR 51.22(b),
no environmental impact statement or environmental
assessment need be prepared in connection with the proposed
amendment .
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INSERT 1:

INSERT 2:

INSERT 3:

INSERT 4:

TS Markup Inserts

* The requirements of this Function are not applicable for entry into the
applicable MODES following implementation of the modifications
associated with ECCS Water Management on the respective unit.

* Following implementation of the modifications associated with ECCS
Water Management on the respective unit, the Allowable Value for this
Function shall be > 91.9 inches and the Nominali Trip Setpoint for this

Function shall be 95 inches.

* Following implementation of the modifications associated with ECCS
Water Management on the respective unit, the RWST borated water
volume for this SR shall be > 377,537 gallons. '

* Following implementation of the modifications associated with ECCS
Water Management on the respective unit, the requirements of SR
3.6.6.4 shall no longer be applicable.

INSERT TSTF-493 NOTE 1: If the as-found channel setpoint is outside its predefined

as-found tolerance, then the channel shall be evaluated to
verify that it is functioning as required before returning the
channel to service.

INSERT TSTF-493 NOTE 2: The instrument channel setpoint shall be reset to a value

that is within the as-left tolerance around the Nominal Trip
Setpoint (NTSP) at the completion of the surveillance;
otherwise, the channel shall be declared inoperable.
Setpoints more conservative than the NTSP are
acceptable provided that the as-found and as-left
tolerances apply to the actual setpoint implemented in the
Surveillance procedures to confirm channel performance.
The methodologies used to determine the as-found and
the as-left tolerances are specified in the UFSAR.



"INSERT for SR 3.3.2.7:

For Functions for which TSTF 493, “Clarify Appllcatlon of
Setpoint Methodology for LSSS Functions” has been
implemented, this SR is modified by two Notes as
identified in Table 3.3.2-1. The first Note requires
evaluation of channel performance for the condition where
the as-found setting for the channel setpoint is outside its
as-found tolerance but conservative with respect to the
Allowable Value. Evaluation of channel performance will

_ verify that the channel will continue to behave in

accordance with safety analysis assumptions and the
channel performance assumptions in the setpoint _
methodology. The purpose of the assessment is to ensure
confidence in the channel performance prior to returning
the channel to service. The performance of these
channels will be evaluated under the station’s Corrective
Action Program. Entry into the Corrective Action Program, -
will ensure required review and documentation of the
condition for continued OPERABILITY. The second Note
requires that the as-left setting for the channel be returned
to within the as-left tolerance of the Nominal Trip Setpoint
(NTSP). Where a setpoint more conservative than the
NTSP is used in the plant surveillance procedures, the as-
left and as-found tolerances, as applicable, will be applied
to the surveillance procedure setpoint. This will ensure
that sufficient margin to the Safety Limit and/or Analytical
Limit is maintained. If the as-left.channel setting cannot be

~ returned to a setting within the as-left tolerance of the

NTSP, then the channel shall be declared inoperable. The
second Note also requires that the methodologies for-
calculating the as-left and the as-found tolerances be in
the UFSAR. ' : '



INSERT for SR 3.3.2.9:

For Functions for which TSTF-493, “Clarify Application of
Setpoint Methodology for LSSS Functions” has been
implemented, this SR is modified by two Notes as
identified in Table 3.3.2-1. The first Note requires
evaluation of channel performance for the condition where
the as-found setting for the channel setpoint is outside its
as-found tolerance but conservative with respect to the
Allowable Value. Evaluation of channel performance will
verify that the channel will continue to behave in
accordance with safety analysis assumptions and the
channel performance assumptions in the setpoint
methodology. The purpose of the assessment is to ensure
confidence in the channel performance prior to returning
the channel to service. The performance of these
channels will be evaluated under the station’s Corrective
Action Program. Entry into the Corrective Action Program
will ensure required review and documentation of the
condition for continued OPERABILITY. The second Note
requires that the as-left setting for the channel be returned
to within the as-left tolerance of the Nominal Trip Setpoint

(NTSP). Where a setpoint more conservative than the

NTSP is used in the plant surveillance procedures, the as-
left and as-found tolerances, as applicable, will be applied
to the surveillance procedure setpoint. This will ensure
that sufficient margin to the Safety Limit and/or Analytical
Limit is maintained. If the as-left channel setting cannot be
returned to a setting within the as-left tolerance of the
NTSP, then the channel shall be declared inoperable. The
second Note also requires that the methodologies for
calculating the as-left and the as-found tolerances be in
the UFSAR.



ESFAS 'Instrumentatio'n

3.3.2
~Table 3.3.2-1 (page 1 0of 5) i :
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER NOMINAL
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
1. Safety |njection(b)
a. Manual initiation 1,234 2 B SR 3328 NA NA
b.. Automatic 1,2,3,4 2 trains C SR 3322 NA NA
- Actuation Logic ’ SR 3324
and Actuation SR 3.3.26
Relays :
c. Containment 1,23 3 D SR 3.3.2.1 < 1.4 psig - 1.2 psig
Pressure - High : SR 3.3.25 :
SR 3.3.29
SR 3.3.2.10
d. Pressurizer 12,3 ' 4 _ D SR 3.3.2.1 2 1839 psig 1845 psig
Pressure - Low : SR 3.3.25
SR 3.3.29
SR 3.3.2.10
2. Containment Spray
a. Manual Initiation 1,2,3,4 1-per train, B SR 3.3.2.8 NA - NA -
: 2 trains ‘
b. Automatic 1234  2tains c SR 3322 NA NA
Actuation Logic ) : SR-3.3.24 :
and Actyation SR 3.3.26
Relays
c. Containment 123 ' 4 E SR 3.3.2.1 < 3.2 psig 3.0 psig
Pressure - ' SR 3.3.2.5 : .
High High@ SR 3.3.29
' SR 3.3.2.10
3. Containment
Isofation(P) ‘
a. PhaseA
Isolation
(1) Manual 1,234 2 B SR 3.3.2.8 NA NA
Initiation
(2) Automatic h 12,34 2 trains C SR 3.3.2.2 NA NA
Actuation . SR 3.3.24
Logic and SR 33.26
Actuation
Relays
(3) Safety Refer to Function 1 (Safety Injection) for all initiation functions and requirements.
Injection - :
@ (continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.

b) T.he requirements of this Function are not applicable to Containment Pufge Ventilation System and Hydrogen Purge System components,
since the system containment isolation valves are sealed closed in MODES 1, 2, 3, and 4.

Catawba Units 1 and 2
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~ ESFAS Instrumentation

332
Table 3.3.2-1 (page § of 5) .
Engineered Safety Feature Actuation System Instrumentation . '
APPLICABLE
MODES OR
OTHER ) . ) NOMINAL
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP .
FUNCTION CONDITIONS: CHANNELS =~ CONDITIONS REQUIREMENTS VALUE SETPOINT
7. Automatic Switchover
to Containment Sump
a. Automatic -1,23,4 2 trains - C SR 3.3.2.2 NA NA
Actuation Logic . SR 3.3.24 o
and Actuation SR 3.3.2.6
Relays
b. Refueling Water 1,2,3,4 4 N - SR 3.32.1 >162.4 177.15
Storage Tank : SR 3.32.7 : inches@ inche
(RWST) Level — SR 3.3.2.9 :
Low SR 3.3.2.10

Coincident with Refer to Function 1 (Safety Injection) for all initiation functions and requirements.

Safety Injection

‘8. ESFAS Interfocks
a. -Reactor Trip, P-4 1,2,3
b. - Pressurizer 123
Pressure, P-11. B

P C. Tavg-Low Low, 1,2,3
. P-12 :

9. Containment
Pressure Control
System

a. Start Permissive 1,234
b. Termination 1,234

10. Nuclear Service 1,2,3,4
Water Suction :
Transfer - Low Pit
Level

1 per train, F "SR 3.3.258

2 trains
3 o SR 3.325 -
SR 3.3.29
1 per loop o SR 3.3.25
SR 3.3.29
4 per train P SR 3.3.2.1
SR 3327
SR 3.3.29
. 4 per train p SR 3.3.2.1
SR 3.3.27
SR 3.329 ,
3 per pit QR SR 3.32.1
~ SR 3329
"SR 3.3.2.11
SR 3.3.2.12

- NA "NA

> 1944 and 1955 psig

< 1966 psig
> 550°F 553°F
<1.0 psid 0.9 psid |

> 0.25 psid " Q.35 psid |

>EL5554%  ELS5751

(err

(@) \NSERT TCIF -493 NUTE |
(L) INSERT TCTF -493 NOTE >

Catawba Units 1 and 2
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RWST
3.5.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.4.1 Verify RWST borated water temperature is > 70°F and | 24 hours
' <100°F. : :

e,
SR 3.5.4.2 Verify RWST borated water volume is > 363,513 gallons™ | 7 days

SR 3.5.4.3 Verity RWST boron concentratlon is within the limits 7 days
specified in the COLR.

" Catawba Units 1 and 2 ' 3.5.4-2 : Amendment Nos.



Contalnment Spray System
3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE - | FREQUENCY

SR 3.6.6.2 Verify each containment spray pump's developed head at | In accordence with
the flow test point is greater than or equal to the reqmred the Inservice
developed head. Testing Program

SR 3.6.6.3  Verify each automatic containment spray valve in the flow | 18 months.
path that is not locked, sealed, or otherwise secured in I
position, actuates to the correct position on an actual or
simulated actuation signal. ".

SR 3.6.6.4 Verify each containment spray pump starts utomatlcally 18 months
on an actual or simulated actuation S|gna| ' S

SR 3.6.6.5 Verify that each spray pump is de-energized and 18 months
prevented from starting upon receipt of a terminate signal
and is allowed to start upon.receipt of a start permissive
from the Containment Pressure Control System (CPCS).

‘SR 3.6.6.6  Verify that each spray pump discharge valve closes oris | 18 months
prevented from opening upon receipt of a terminate
sugnal and is allowed to open upon receipt of a start
permissive from the Containment Pressure Control
System (CPCS).

SR 3.6.6.7 Verify each spray nozzle is unobetructed. B - 10 years

Catawba Units 1 and2 . - 3.6.6-2 . Amendment Nos.



- ESFAS Instrumentation
B 3.3.2

BASES
APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

This Function must be OPERABLE in MODES 1, 2, and 3
(above P-11) to mitigate the consequences of an HELB
inside containment. This signal may be manually blocked by
the operator below the P-11 setpoint. Automatic S| actuation
-below this pressure setpoint is then performed by the
Contalnment Pressure -High sngnal

This Function is not required to be OPERABLE in MODE 3
below the P-11 setpoint. Other ESF functions are used to -
. detect accident conditions and actuate the ESF systems in
this MODE. In MODES 4, 5, and 6, this Function is not
~needed for accident detection and mitigation.

2. Containment Spray

Containment Spray provides two'pri'mary functions:

1. Lowers containment pressure and temperature after an
HELB in containment; and

2. Reduces the amount of radioactive iodine in the containment
atmosphere. :

These functions are necessary to:

e Ensure the pressure boundary lntegrlty of the contalnment
structure; and

. Limit the release of radloactlve |od|ne to the enwronment in
“the event of a failure_of-the containmen

. pump. /. s- stacted r 4
te mment spray @ctugtion dignal sfarts the coylfalnmént

‘l“['\e COV\"bmmev\"‘ SUmMp " ‘t’t\c- fUc.h on £Qurce -R)r ‘H«Q vx/a‘i‘ef +o "V’LQ
Conhmme«ﬂ‘ <P ray pumf_p an,Q (9/\6 Pvmp ls (‘lup'i'eg once. a\&e%mﬁ Iew,‘

“n the contuin mentrump haf been s+ biished., The fecon Hzin of

Con""nmme,n‘f' seray S aVa.Lallo I~ ‘H“— event O‘fa. ‘Fa lure O‘F"H&.. {-mﬁ— Tf‘am.

Catawba Units 1and 2 B 3.3.2-10 | .~ Revision No.§)



BASES

ESFAS instrumentation
B 3.3.2

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

a. Containment Spray - Manual Initiation

There are two manual Containment Spray swntches one per
train, an the control room.. Turnlng the ill actuate the

SWItc es, one prtra| ,are qu|red to be OPERABLE to
ensure no sin le failure disables the Manual Initiation

b. Contafnment Spray-Automatic Kctuation Logic and
Actdation Relays

Automatic actuation ldgi nd actuation relays consj
same features and operate in the same manner-ag’described
for ESFAS Function ¥.b.

Manual and autgrhatic initiation of containm
be OPERABLE/in MODES 1, 2, and 3 whefi there is a ,

potential for An accident to occur, and syfficient energy in the
primary oréecondary systems to poseg/a threat to :
containgent integrity due to ove;r(e sure conditions. In

t spray must

MODE 4, adequate time is availapfe to manually actuate

Catawba Units 1 and 2
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BASES

ESFAS lnstrumen‘tation'
B 3.3.2

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Containment S rav-Cdntainment Presgure - High

nent Pressure-High High usesur channelsin a
two-outfof-four logic configuration. Sjfice containment

o trip. Containment Pressupé-High High - must be
OPERABLE in MODES 1,2, and 3 when there is sufficient

energy in the primary and secondary sides to presgurize the
containment following gfpipe break. in MODES 4, 5, and 6,
there is insufficient eflergy in the primary and gecondary
sides to pressurize ghe containment and reagh the
Containment PregSure-High High setpointg.

Containment Isolation

Containment Isolation provides isolation of the containment
atmosphere, and all process systems that penetrate containment,
from the environment. This Function is necessary to prevent or

limit the release of radioactivity to the environment in the eventof a -
large break LOCA.

There are two separate Containment Isolation signals, Phase A
and Phase B. Phase A isolation isolates all automatically isolable
process lines, except component cooling water (CCW) and nuclear
service water system (NSWS), at a relatively low containment
pressure indicative of primary or secondary system leaks. For

Catawba Units 1 and 2

B33212 Revision No. ()



ESFAS Instrumentation
B3.3.2
BASES ’

APPLICABLE SAFETY ANALYSES, LCO, and APPL!CABILITY (continued)

Phase B containment isolation is actuated by Containment
Pressure-High High, or manually, via the automatic actuation logic,
as previously discussed. For containment pressure to reach a

* value high enough to actuate Containment Pressure—High High, a
large break LOCA or SLB must have occurred W;ﬁ)
- m RCP operation will io Tonger be

required and CCW to the RCPs and NSWS to the RCP motor
coolers are, therefore, no longer necessary. The RCPs can be
operated with seal injection flow alone and without CCW flow to the
thermal barrier heat exchanger.

Pushbotions gathe mam
contrel beardl, In adfihon

v Manwc“y ;m‘f‘la‘hnj 2
m\a:uG Contamment
’fO(a\'hOn Q Pus LLU'HV'\S

also ’!‘Io‘a"'ﬁ _*W—_
cordzrmment ventlation

KS-M‘*LM .

a. Containment Isolation-Phase A Isolation

(1) = Phase A Isolation-Manual Initiation

Manual Phase A Containment Isolation is actuated by
either of two switches in the control room. Each
' 'sw_itch actuates its respective train.

(2) * Phase A Isolatlon-Automatlc Actuation Logic and
. Actuatlon Relay _

Automatic Actuation Logic and Actuation Relays
. consist of the same features and operate in the same
manner as described for ESFAS Function 1.b.

‘Manual and automatic initiation of Phase A Containment
Isolation must be OPERABLE in MODES 1, 2, and 3, when
there is a potential for an accident to occur. In MODE 4,
adequate time is available to manuaily actuate required
. components in the event of a DBA, but because of the large
~ number of components actuated on a Phase A Containment
- Isolation, actuation is simplified by the use of the manual
. actuation push buttons. Automatic actuation logic and
actuation relays must be OPERABLE in MODE 4 to support

Catawba Units 1 and 2 . B33214 ~ Revision No(f)



ESFAS Instrumentation
B3.3.2
BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) .

system level manual initiation. In MODES 5 and 6, there is- -
insufficient enérgy in the primary or secondary systems to
pressurize the containment to require Phase A Containment
Isolation. There also is adequate time for the operator to
evaluate unit conditions ‘and manually actuate individual
isolation valves in response to abnormal or acmdent
conditions.

(3) Phase A Isolation-Safety Injection.

Phase A Containment Isolation is also initiated by all
Functions that initiate Si. The Phase A Containment
Isolation requirements for these Functions are the
same as the requirements for their Sl function.
Therefore, the requirements are not repeated in -
Table 3.3.2-1. Instead, Function 1, Si, is referenced
for all initiating Functions and requirements. '

b,  Containment Isclation-Phase B Isolation

Phase B Containment Isolation is accomplished by manual -
Initiation, Automatlc Actuatlon Loglc and Actuatlon Rela S

Containment Pressure trip of Phase B Contalnment Isolation .
is energized to trip in order to minimize the potential of
spurious trips that may damage the RCPs.

(1) Phase B Isolation-Manual Initiation

(2) PhaseB Isolation-Automatic Actuation Logic and
Actuation Relays

Manual and automatic initiation of Phase B
containment isolation must be OPERABLE in
MODES 1, 2, and 3, when there is a potential for an
accident to occur. In MODE 4, adequate time is
available to manually actlate required components in
the event of a DBA. However, because of the large
number-of components actuated on a Phase B

Catawba Units 1 and 2 . B3.3.2-15 ~ Revision No.@)



ESFAS Instrumentation
B33.2
BASES

ACTIONS (continued)

C1.C21andC.22

Condition C applies to the automatic actuation logic and actuation relays
for the following functions:

. Sk; o
E / Contaiy{nent S[%D |
. Phase A [solation;
. Phase B Isolation; and
. Automatic Switchover to Containment Sump.

This action addresses the train orientation of the SSPS and the master
and slave relays. If-one train is inoperable, 6 hours are allowed to restore
the train to OPERABLE status. The specified Completion Time is
reasonable considering that there is another train OPERABLE, and the
low probability of an event occurring during this interval. If the train
cannot be restored to OPERABLE status, the unit must be placed in a
MODE in which the LLCO does not apply. This is done by placing the unit
in at least MODE 3 within an additional 6 hours (12 hours total time) and
in MODE 5 within an additional 30 hours (42 hours total time). The
Completion Times are reasonable, based on operating experience, to .
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems. :

. The Required Actions are' modified by a Note that allows one train to be
bypassed for up to 4 hours for surveillance testing, provided the other
train is OPERABLE. The Required Actions are not required to be met

~during this time, unless the train is discovered inoperable during the

- testing. This allowance is based on the reliability analysis assumption of -
WCAP-10271-P-A (Ref. 7) that 4 hours js the average time requnred to
perform channel surveillance.

Catawba Units 1 and 2  B332:33 ~ Revision No@



BASES

ESFAS Instrumentation
B 3.3.2

- ACTIONS (continued)

;

E1.E.21, and E.2.2

Condition E applies to:

( Cgntainment Sgtay Containlyént Pressuré-High High;

. Contamment Phase B Isolation Containment Pressure High ngh
and . : :

e Steam Line Isolation Containmént Pressure - High High.

QNofiedof these signals has input to a control function. Thus, two-out-of-
three logic is necessary to meet acceptable protective requirements.
However, atwo-out-of-three design would require tripping a failed
chanrnel. This is undesirable because a single failure would then cause

spurious Lontafnmient Apray)initiation/ Spurioys spray actugtion is)

undegirable bécause of tF\Te cleanup problemy presented. fTherefore,
these channels are designed with two-out-of-four logic so that a failed
channel may be bypassed rather than tripped. Note that one channel
may be bypassed and still satisfy the single failure criterion.

Furthermore, with one channel bypassed, a single instrumentation
channel failure will not spuriously initiate {contaément %ra?

To avoid the inadvertent actuation of éontaiy_fment sgréi/_' and)Phase B
containment isolation, the inoperable channel should not be placed in the
tripped condition. Instead it is bypassed. Restoring the channel to
OPERABLE status, or placing the inoperable channel in the bypass
condition within 6 hours, is sufficient to assure that the Function remains

- OPERABLE and minimizes the time that the Function may be in a partial

trip condition (assuming the inoperable channel has failed high). The
Completion Time is further justified based on the low probability of an
event occurring during this interval. Failure to restore the inoperable
channel to OPERABLE status, or place it in the bypassed condition within
6 hours, requires the unit be placed in MODE 3 within the following

6 hours and MODE 4 within the next 6 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an orderly manner
and without challenging unit systems. In MODE 4, these Functions are
no longer required OPERABLE. :

-

' TAhe Required Actions are modified by a Note that allows one additional

channel to be bypassed for up to 4 hours for surveillance testing. Placing
a second channel in the bypass condition for up to 4 hours for testing
purposes is acceptable based on the results of Reference 7.

Catawba Units 1and2 =~ B33235 . Revision No@® -



ESFAS Instrumentation
‘ B33.2
BASES

| SURVEILLANCE REQUIREMENTS (continued)

The setpoint shall be left set conSistent with the assumptions of the
setpoint methodology.

The Frequency of 92 days is justified in Reference 7.

SR _3.3.2.6

SR 3.3.2.6 is the performance of a SLAVE RELAY TEST. The SLAVE

- RELAY TEST is the energizing of the slave relays. Contact operation is
verified in one of two ways. Actuation equipment that may be operated in
the design mitigation MODE is either allowed to function, or is placedina -
condition where the relay contact operation can be verified without
operation of the equipment. Actuation equment that may not be
operated in the design mitigation MODE is prevented from operation by
the SLAVE RELAY TEST circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay.
This test is performed every 92 days. The Frequency is adequate, based
on industry operating experience, consudermg instrument reliability and
operating history data.

For slave relays or any auxiliary relays in the ESFAS circuit that are of the
type Westinghouse AR or Potter & Brumfield MDR, the SLAVE RELAY
TEST is performed every 18 months. This test frequency is based on the
relay reliability assessments presented in References 10, 11, and 12.
These reliability assessments are relay specific and apply only to the.
Westinghouse AR and Potter & Brumfield MDR.type relays. SSPS slave
_relays or any auxiliary relays not addressed by Reference 10 do not
qualify for extended surveillance intervals and will continue to be tested at
a 92 day Frequency

SR _33.27

SR 3.3.2.7 is the performance of a COT on the RWST level and
Containment Pressure Control Start and Terminate Permissives.

A COT is performed on each required channel to ensure the entire
!

channel will perform the intended Function. Setpoints must be found _
the Allowable Values specified in Tablns testis
performed every 31 days. The Frequency is adequate, based on
“operating experience, considering instrument reliability and operating
“history data. -

Catawba Units 1and2  B3.3245 ° \ RevisionNo(@ .
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ESFAS Instrumentation
B 3.3.2
BASES

SURVElLLANC.E REQUIREMENTS (continued)
SR 3.3.2.8

SR 3.3.2.8 is the performance of a TADOT. This test is a check of the
Manual Actuation Functions, AFW pump start on trip of all MFW pumps,
AFW low suction pressure, Reactor Trip (P-4) Interlock, and Doghouse
Water Level - High High Feedwater Isolation. It is performed every
18 months. Each Manual Actuation Function is tested up to, and
including, the master relay coils. In some instances, the test includes
actuation of the end device (i.e., pump starts, valve cycles, etc.). The
- Frequency is adequate, based on industry operating experience and is
consistent with the typical refueling cycle. The SR is modified by a Note
. that excludes verification of setpoints during the TADOT for manual
initiation Functions. - The manual initiation Functions have no associated
setpoints. '

SR 3.3.2.9
'SR 3.3.2.9is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to measured parameter within the
necessary range and accuracy. - :

CHANNEL CALIBRATIONS must be performed consistent with the
- assumptions of the unit specific setpoint methodology.

The Frequency of 18 months is based on the assumption of an 18 month
calibration interval in the determination of the magnitude of equipment
drift in the setpoint methodology.

‘This SR is modified by a Note stating that this test should include

~ verification that the time constants are adjusted to the prescribed values
where applicable. The applicable time constants are shown in Table
3.3.241.

-W ~ - SR 33210

~ This SR ensures the individual channel ESF RESPONSE TIMES are less
than or equal to the maximum values assumed in the accident analysis.
Response Time testing acceptance criteria are included in the UFSAR
(Ref. 2). Individual component response times are not modeled in the

Catawba Units 1 and 2 , B 3.3.2-46 | Revision No.&)



. BASES _

PAM Instrumentation
' B3.33

") LeO (continued)

19.

" 'RWST lével monitonn

There are three channels of Steam Line Pressure provided for
each SG Two channels per SG are fequired OPEHABLE by the

LCO

Hefué!ing— 'Water Storage Tank l'.evel'

isp rovuded to ensure an adequate supply

of water to Mm- umps:during the

Cgcc s )L

- 20.

21,

switchover to cold leg recirculation.

Four channels of RWST level are provided Only two channels are
required OPERABLE by the LCO

-

Neutron Flux (Wide Range) :

Wide Range Neutron Flux indication is provuded to verify reactor

-shutdown

Neutron flux is used for accident dlagnOSlS verification of
subcriticality, and diagnosis of positive reactivity insertion.

" Two channels of wide range neutron flux are required OPERABLE.

Steamn <Gsenerator Water' Lévél (W ide Range)’

SG Water Level (W sde Range) is used to verify that the intact SGs

. .are an adequate heat sink for the réactor. One channel per steam
- generator is required OPERABLE by the LCO. Diverse indication

is provided by Steam Generator Water Level (Narrow Range).

- APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1, 2, and 3.
: These variables are related to the diagnosis and pre-planned actions

required to mitigate DBAs. The applicable DBAs are assumed to occur

in MODES 1, 2, and 3. In MODES 4, 5, and 6, unit conditions are such

- that the likelihood of an event that would require PAM instrumentation is
low; therefore, the PAM instrumentation is not requured tobe
OPERABLE in these MODES. :

Catawba Units 1 and 2
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RWST
B3.54

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refueling Water Storage Tank (RWST)

BASES :

BACKGROUND The RWST supplies borated water to the Chemical and Volume Control
System (CVCS) during abnormal operating conditions, to the refueling

pool during refuelin and makeup operations, and to the ECCS
urlng accident conditions. .
The RWST supplies both trains of the ECCS@ ty{a Conta;Ament %r@
through separate supply headers during the injection phase of a
loss of coolant accident (LOCA) recovery. A motor operated isolation
valve is provided in each header to isolate the RWST once the system
has been transferred to the recirculation mode. The recirculation mode is
entered when pump suction is transferred to the containment sump
following receipt of the RWST—Low L?jﬁl signal. Use of a single RWST
to supply both trains of the ECCSénd C tainmenySpray System)is -
acceptable since the RWST is a passive component, and since injection

phase passive failures are not required to be assumed to occur
coincidentally with Design Basis Events. -

The switchover from normal operation to the injection phase of ECCS
operation requires changing centrifugal charging pump suction from the
CVCS volume control tank (VCT) to the RWST through the use of
isolation valves. :

During normal operation in MODES 1, 2, and 3, the safety injection (SI)
and residual heat removal (RHR) pumps are aligned to take suction from
. the RWST.

The ECCS pumps are provided with recirculation lines that ensure each
pump can maintain minimum flow requirements when operating at or
near shutoff head conditions. .

When the suction for the ECCS(and Céntainm%t Spray éystem)pumps
is transferred to the containment sump, the ow paths must be .
isolated to prevent a release of the containment sump contents to the

RWST, which could result in a release of contaminants to the
atmosphere and the eventual loss of suction head for the ECCS pumps.

This LCO enéures.that:

a. The RWST contains sufficient borated water to support the ECCS
during the injection phase;

Catawba Units 1 and 2 , B 3.5.4-1 : Revision No.@



RWST
B3.5.4

BASES

BACKGROUND (continued)

b. Sufficient water volume eXists in the containment sump to support
continued operation of the ECCS and Containment Spray System
pumps at the time of transfer to the recwculahon ‘mode of cooling;
and . . . .

c. The reactor remains subcritical following a LOCA.

Insufficient water in the RWST could result in insufficient cooling capacity
when the transfer to the recirculation mode occurs. .Improper boron
concentrations could result in a reduction of SDM or excessive boric acid
precipitation in the core following the LOCA, as well as excessive caustic
stress corrosion of mechanical components and systems inside the
containment. o

replacement inventory and is a source of negative reactivity for reactor
shutdown (Ref. 1). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in the
Applicable Safety Analyses section of B 3.5.2, "ECCS—Operating";

B 3.5.3, "ECCS—Shutdown"; and B 3.6.6, "Containment Spray Systems."
These analyses are used to assess changes to the RWST in order to
evaluate their effects in relation to the acceptance limits in the analyses. -

The RWST must also meet volume, boron concentration, and
temperature requirements for non-LOCA events. The volume is not an
explicit assumption in non-LOCA events since the required volume is a
small fraction of the available volume. The deliverable volume limit is set
by the LOCA and containment analyses. For the RWST, the deliverable
volume is different from the total volume contained due to the location of
the piping connection. The ECCS water boron concentration is an explicit
assumption in the main steam line break (MSLB) analysis to ensure the
required shutdown capability. This assumption is important in ensuring
the required shutdown capability. Although the maximum temperature is
a conservative assumption in the feedwater line break analysis, Sl
termination occurs very quickly in this analysis and long before significant
RCS heatup occurs.” The minimum temperature is an assumption in the
MSLB actuation analyses.

Fora Ierge break LOCA analysis, the RWST]level setpoint equivalent to
the minimum water volume limit 0f363¢513gallons and the lower boron
concentration limits listed in the COLR are used to compute the post

Catawba Units 1 and 2 - B 3.5.4-2 . | Revision No.@



BASE

S

RWST
B 3.5.4
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LOCA sump boron concentration necessary to assure subcriticality with
all rods in, minus the-highest worth rod out (ARI N-1). The large cold leg
break LOCA is the limiting case since boron accumulation in the core will
"be maximized during the cold leg recirculation phase due to core boiling.
The accumulation of boron in the core prevents the boron from returning
to the sump, which leads to a boron diluted sump condition that may

- cause the core to become re-critical when switching over to hot leg
recirculation. For the post LOCA.injection phase, each reload cycle is
verified to have all rods out (ARO) critical boron concentrations less t\han
the minimum allowed RWST boron concentration. \

The upper limit on boron concentration as listed in the COLR is used to
determine the maximum allowable time to switch to hot leg recirculation = -
following a LOCA. The purpose of switching from cold leg to hot leg

- injection is to avoid boron precipitation in the core following the accident.

- In addition, this upper limit ensures that the equilibrium pH of the solution

in the containment sump following the design basis LOC. is at least 7.5.

R—

In the ECCS analysis (the containment spray temperature)is assumed to
- be equal to the RWST}lower temperature limit of 70r‘r’fjf,the lower

- temperature limitf)Tiolated, the containment sprayffurther reduced)
containment pressure, which decreases the saturated steam specific .
volume. This means that each pound of steam generated during core
reflood tends to occupy a larger volume, which decreases the rate at
which steam can be vented out the break and increases peak clad
temperature. The upper temperature limit of 100°F, plus an allowance for
temperature measurement uncertainty, is used in the containment

. OPERABILITY analysis. Exceeding this temperature will result in higher -
containment pressures due to reduced containment spray cooling
capacity. For the containment response following an MSLB, the lower
limit on boron concentration and the upper limit on RWST water

temperature are used to maximize the total energy release to
containment. ' :

The RWST satisfies Criterion 3 of 10 CFR 50.36 (Ref. 2). -

LCO

ST ensures that an adequate supply of borated water is available
And depressugize the containmentn the event of a Pesign BgSis)
idgnt (DBA),flo cool and cover the core in the event of a LOCA, _
maintain the reactor subcritical following a DBA, and to ensure adequate
level in the containment sump to support ECCS and Containment Spray

System pump operation in the recirculation mode. '

Catawba Units 1 and' 2
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LCO (continued)

To.be considered OPERABLE, the RWST must meet the water volume,
boron concentration, and temperature limits established in the SRs.

. APPLICABILITY

In MODES 1, 2, 3, and 4, WSTOPERABILITY requirements are
dictated by ECCS PERABILlTY A
requirements. Sincelbgththe ECCSGNd e Confainmer] Spray System
must be OPERABLE in MODES 1, 2, 3, and 4, the RWST must aiso be
OPERABLE to support their op,er_ation. Core cooling requirements in
MODE 5 are addressed by LCO 3.4.7, "RCS Loops—MODE 5, Loops
Filled," and LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled."
MODE 6 core cooling requirements.are-addressed by LCO 3.9.4,
"Residual Heat Removal (RHR) and Coolant Circulation—High Water
Level," and LCO 3.9.5, "Residual Heat Removal. (RHR) and Coolant
Clrculatlon-—Low Water Level."

ACTIONS

Al

With RWST boron concentration or borated water temperature not within
limits, they must be returned to within limits within 8 hours. Under these
conditions neither the ECCS nor the Containment Spray System can
perform its design function. Therefore, prompt action must be taken to
restore the tank to OPERABLE condition. The 8 hour limit to restore the
RWST temperature or boron concentration to-within limits was developed
~considering the time required to change either the boron concentration or
temperature and the fact that the contents of the tank are still avallable

- for injection. ~ '

B.1

With the RWST inoperable for reasons other than Condition A (e.g.,
water volume}), it must be restored to OPERABLE status within 1 hour.

_ | In this Condition, he ECCS(or th€ Contalnryfﬁt SpraySystem)

Cah)perform its design function. Therefore, prompt action must be taken
to restore the tank to OPERABLE status or to place the plant in a MODE
in‘'which the RWST is not required. The short time limit of 1 hour to
restore the RWST to OPERABLE status is based on this condition

~ simultaneously affecting redundant trains.

Catawba Units 1 and 2 - B3.54-4 ' . Revision No.@
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ACTIONS (continued)
CtandC.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from fuil
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS _
The RWST borated water temperature should be verified every 24 hours
- to be within the limits assumed in the accident analyses band. This
Frequency is sufficient to identify a temperature change that would
approach either limit and has been shown to be acceptable through
operating experience.

SR 3542 @ /’n.r'f'rume’\'*' une_rh;v\‘h )

The RWST water volum;homd be verified every 7 days to be above the
required minimum leveifin order to ensure that a sufficient initial supply is
available for injection and to support continued ECCS and Containment
Spray System pump operation on recirculation. Since the RWST volume
is normally stable and is protected by an alarm, a 7 day Frequency is

. appropriate and has been shown to be acceptable through operating
experience. :

SR 3.543

The boron concentration of the RWST should be verified every 7 days to
be within the required limits. This SR ensures that the reactor will remain
subcritical following a LOCA and that the boron content assumed for the
injection water in the MSLB analysis is available. Further, it assures that
the resulting sump pH will be maintained in an acceptable range so that
boron precipitation in the core will not occur and the effect of chloride and
caustic stress corrosion on mechanical systems and components will be
minimized. Since the RWST volume is normally stable, a 7 day sampling
Frequency to verify boron concentration is appropriate and has been
shown to be acceptable through operating experience.

Y
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Containment Spray System
- B3.6.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 ‘Containment Spray System

BASES

BACKGROUND The Containment Spray System provides containment atmosphere

cooling to limit post accident pressure -and temperature in containment to
less than the design values. Reduction of containment pressure and the
iodine removal capability of the spray reduce the release of fission-
product radioactivity from containment to the environment, in the event of
" a Design Basis Accident (DBA). The,Containment Spray System is
designed to meet the requirements of 10 CFR 50, Appendix A, GDC 38,
"Containment Heat Removal," GDC 39, "Inspection of Containment Heat'

cor\hlr;mevg'

Wmﬁ/;m&n‘f Spray
pymes are started
Manvaly v e pump

suehon aligred 4o the

e ECS ou‘(.j'neg.
Fothe recirevltion mde

&f ° pa—m'h‘; no.

Removal Systems," GDC 40, "Testing of Containment Heat Removal
Systems," GDC 41, "Containment Atmosphere Cleanup,” GDC 42,
“Inspection of Containment Atmosphere Cleanup Systems," and GDC 43,
"Testing of Containment Atmosphere Cleanup Systems” (Ref. 1).

The Containment Spray System consists of two separate trains of equal
capacity, each capable of meeting the system design basis spray
coverage. Each train includes a containment spray pump, one .
containment spray heat exchanger, spray headers, nozzles, valves and
piping. Each train is powered fro a separate Engineered Safety

Sump dNheca

; The diversion of a portion of the recirculation flow from each train of the
Residual Heat Removal (RHR) System to additional redundant spray
headets completes the Containment Spray System heat removal
‘capabijlity. Each RHR train is capable of supplying spray coverage, if

: m' to supplement the Contamment Spray System. o ‘

The Containment Spray System(an%HR S}stem)provndég spray of cold

or subcooled borated water into the upper containment yolume to limit the
containment pressure and temperature during a DBA.JThe RWZT"

Catawba Units 1 and 2 B 3.6.6-1 - Revision No.(@)
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Containment Spray System
B 3.6.6

BASES

BACKGROUND (continued)

WM@ In the recirculation mode of operation, heat is removed
from the containment sump water by the Containment Spray System and
RHR heat exchangers. Each train of the Containment Spray Systen

(Supplgmented by/a train of RJIR spray)provides adequate spray
coverage to meet the system n design requirements for contannment heat
-removal.

For the hypothetical double-ended rupture of a Reactor Coolant System
pipe, the pH of the sump solution (and, consequently, the spray solution)
is raised to at least 8.0 within one hour of the onset of the LOCA. The
resultant pH of the sump solution is based on the mixing of the RCS
fluids, ECCS injection fluid, and the melted ice which are combined in the
sump. The alkaline pH of the containment sump water minimizes the
evolution of iodine and the occurrence of chloride and caustic stress
corrosion on mechanical systems and components exposed to the fluid.

ac—"'vdh"" of The Containment Spray System is actuated(eitheyfautomaticglly by a
Separate +rnin” re(a"'eﬂ contajment pressdire high-hig 5|gnal obmanuallyg(Ah)automatic @
Swticher 0a the M@ actuatlion opens thecontarm ' ent spra pump discharge valve@ystarts the

conteol bard. Once = WO containment spray | SHase. 7 m
- actuation of'the Contain m requires theOperator to ‘
i separate trgin related switclfes on the main/control board to
‘ - begin thg same s : W@

(Conphues Jintidan RWST level Low-Low alarm is received e Cow-Low @ |
alarm for the RWST signals the operatorjto manually align the@Eysemyto

e recirculation mode e Contalnment Spray Syste Ltel
gu‘aticimog%;ntalns an equilibdum temperature between the (ecirevia
containment/atmosphere and.the! gisump water. Operatlon of
‘the{Containment Spray System in the curculatlon mode is controlied by
the)operator in accordance with the emergency operation procedures.

Cvin relatedl

'ﬂ\e Cortzin M%‘f’ Spray:
$Sctem 13 net actuatel
vaty |

nnﬁ%e et has L@en

{ta.l.,ne.Q l*\*{"-" -
reeirevslehion modle of

operahion

ECCSis operating in the recirculation mode. The RHR sprays
are available to supplement the Containment Spray System, if(cequf
in limiting containment pressure. This additional spray capacity would
typically be used after the ice bed has been depleted and in the event
that containment pressure rises above a predetermined limit. The
Containment Spray System is an ESF system. It is designed to ensure
that the heat removal capability required dunng the post accident period
* can be attained.

The RHR spray operatlon is initiated manually, when required by the
emergency operating procedures, after the 1mm
()

and 10 mea( ly ;)\:‘h:a. <
+he C@A"'Z/‘Ama,t‘- Spesy
Syrken "
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-BASES

BACKGROUND (continued)

The operation of the Containment Spray System, together with the ice -
condenser, is adequate to assure pressure suppression subsequent to
the initial blowdown of steam and water from a DBA. During the post
blowdown period, the Air Return System (ARS) is automatically started. .
The ARS returns upper compartment air through the divider barrier to the
lower compartment. This serves to equalize pressures.in containment
and to continue circulating heated air and steam through the ice
‘condenser, where heat is removed by the remaining ice.

The Containment Spray System limits the temperature and pressure that
could be expected following a DBA. Protection of containment integrity
limits leakage-of fission product radioactivity from containment to the
environment. ‘ : :

APPLICABLE . The limiting DBAs considered relative to containment OPERABILITY
SAFETY ANALYSES are the loss of coolant accident (LOCA) and the steam line break (SLB).
: . - The DBA LOCA and SLB are analyzed using computer codes designed
to predict the resultant containment pressure and temperature transients.
No two DBAs are assumed to occur simultaneously or consecutively.
The postulated DBAs are analyzed, in regard to containment ESF
systems, assuming the loss of one ESF bus, which.is the worst case
single active failure, resulting in one train of the Containment Spray
System, the RHR System, and the ARS being rendered inoperable
" (Ref. 2). .

~ The DBA analyses show that the maximum peak containment pressure
results from the LOCA analysis, and is calculated to be less than the
containment design pressure. The maximum peak containment
atmosphere temperatu're results from the SLB analysis and was
calculated to be within the containment environmental qualification
temperature during the DBA SLB. The basis of the containment
environmental qualification temperature is to ensure the OPERABILITY of

safety related equipment inside containment (Ref. 3).

Theontainmen )Spray System actuation frgff)the containment
analysis is based on@ r€spofisy time associated with @xgéeding fhe)
if , ! { chieving full flow
- through the containment spray nozzles. A delayed response time
initiation provides conservative analyses of peak calculated containment

temperature and pressure responses. The Containment S System
total response time ©F % secjnds)is composed oféignéZdelay, d'ﬁ’sel )

—(@engfator stgftup,yand system startup time.

@ad‘;ﬂs‘ﬂmﬁwﬁ lovy
Jevel .5‘0—"?0;'\*' pror h

Aofg,-a‘hr Ad'\;'s
de e
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'BASES |

APPLICABLE SAFETY: ANALYSES (Contlnued)

For certaln aspects of transuent accndent analyses maximizing the
calculated containment pressure is not conservative. In particular, the
ECCS cooling effectiveness during the core reflood phase of a LOCA

. analysis increases with increasing containment backpressure. Forthese
calculations, the containment backpressure is calculated in a manner .
designed to conservatively minimize, rather than maximize, the calculated -
transient containment pressures in accordance with 10 CFR 50, '
Appendix K (Ref. 4).

Inadvertent actuation is precluded by a design feature consisting of an
additional set of containment pressure sensors which prevents, operation
when the containment pressure is below the contarnment pressure
control system perm13swe -

.The Contamment Spray System satlsﬂes Cntenon 3 of 10 CFR 50. 36
(Ref. 5). : : :

LCO 3 During a DBA, one train of Containment Spray System is required to.
. provide the heat removal capability assumed in the safety analyses. To
1 » ' ' ensure that this requirement is met, two containment spray trains must be
w Uy *_ t’e ] OPERABLE with power from two safety related, independent power
oeing manvatly mitia supplies. Therefore, in the event of an accident, at least one tram
40 take svebon From
“‘\’{'\Q wn“'ﬂmw\ead" Sump
an@ el weding H Fo
AR cordzmment spray

operates.
r Ing.f,

Each Containment Spray System includes a spray pump,-’:headers,
valves, heat exchangers, nozzles, piping, instruments, and controls to

ensure an OPERABLE flow path capable of aking suctn from the ‘ :
/ ypon an ES:ftuation signalfnd manually tr%sferring sugtion to \

A the copftainment su

- APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radicactive
‘ : material to containment and an increase in containment pressure and
: temperature requmng the operatlon of the Contalnment Spray System i

In MODES 5 and 6 the probablllty and consequences of these events
~ are reduced because of the pressure and temperature limitations of these
'MODES. Thus, the Containment Spray System is not requured to be
'OPERABLE in MODE 5 or 6.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

ensures that spray pump performance has not degraded during the cycle.
Flow and differential head are normal tests of centrifugal pump
performance required by -Section Xi of the ASME Code (Ref. 6). Since
the containment spray pumps cannot be tested with flow through the
spray headers, they are tested on bypass flow. This test confirms one
-point on the pump design curve and is indicative of overall performance.
Such inservice inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating abnormal’
performance. The Frequency of th|s SRisin accordance with the
lnservnce Testlng Program. :

SR 3663 And ZR 36

ﬁm requnrgermcatlon that each automtlccontalnment spray

T T
CO'\thMB nt Spray
;r\:“‘w\"'\Ol& '

locked sealed or otherwise secured in the required position under
administrative controls. The 18 month Frequency is based on the need
“to performurvelllance@under the conditions that apply during a
plant outage and the potential for an unplanned transient if the :
Survelllanc@ were performed with the reactor at power. Operating -
_experience has shown these components usually pass the Survelllanc@
when performed at the 18 month Frequency. Therefore, the Frequency
was concluded to be acceptable from a rehablhty standpomt

The surveillance of containment sump |so|at|on valves is also required by
SR 3.6.6.3. A single surve:llance may be used to satisfy both
reqwrements :

4 Notusel |
@bb o Dst 3665andSR 3.6.6.6

These SRs requwe verlflcatlon of proper interaction between the CPCS
system and the Containment Spray System

SR 3.6.6.5 deals solely with the containment spray pumps. It must be
shown through testing that: (1) the containment spray pumps are
prevented from starting in the absence of a CPCS permissive, (2) the -
containment spray pumps start when given a CPCS permissive, and (3)
“when running, the containment spray pumps stop when the CPCS
permissive is removed. The “inhibit”, “permit”, and “terminate” parts of
the CPCS interface with the containment spray pumps are verified by

. Catawba Units 1 and 2 B 3.6.6-6 ~ Revision No.@)




Attachment 3

NRC Commitments
§

The following NRC commitments are being made in support of
this amendment request:

1.

The approved amendments will be implemented within 60
days from the date of NRC approval. “Implemented”
means that the approved amendments will have been
placed into the control room copies of the TS.
However, the provisions afforded by the approved
amendments will not actually be utilized until such
time that the ass001ated plant modlflcatlons are in
place.

Prior to actually utilizing the provisions afforded by
the approved amendments, Catawba will have in place all
required design, document, and process changes
necessary to support these provisions.

Within 180 days of the implementation of the associated
modifications for the final unit, Catawba will submit a
follow-up administrative license amendment request to
delete the superceded TS and Bases requirements,

P
{
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Attachment 4

DPC-NE-3004-PA Revision 2

Overview of proposed‘changes
e Change table of contents (pages vii and viii)

e Change number of References section from 3.6 to
3.7

e Insert new section 3.6 to describe manual
containment spray actuation analyses

3.6 Manual Containment Spray Actuation

In order to optimize the LOCA containment response, the
removal of the automatic actuation logic that initiates
containment spray flow on high containment pressure has been
considered. To support the removal of the containment spray
automatic actuation logic, several changes to the ECCS
alignment are required. These realignments and associated
operator actions involve station and procedural
modifications. This section described the modeling changes:
required to perform mass and energy release calculations
with the containment spray automatic actuation logic
removed.

3.6.1 ECCS Alignment Changes

To support the removal of the containment spray automatic
actuation logic, several changes to the ECCS alignment are
required. These changes are described below.

e Removal of the containment spray automatic actuation
logic precludes containment spray flow until operator
action is taken '

® Operator action to align safety injection and
centrifugal charging pump suction to RHR pump discharge
is delayed from RWST low level until RWST low-low level

e Operator action to align RHR pump to auxiliary
containment spray header is changed from 50 minutes to
be based upon a containment pressure setpoint plus a
delay for operator action and the RHR pumps taking
suction from the sump

Attachment 4 Page 1



Overview of ECCS operation

Following a large break LOCA, the RHR, safety injection and
centrifugal charging pumps will automatically actuate per
the plant TS to mitigate the event.. Containment spray will
not automatically actuate. The operating ECCS pumps will
deplete the RWST to the low level setpoint. At RWST low
level, the RHR pumps will automatically transfer from taking
suction from the RWST to taking suction from the containment
sump. The safety injection and centrifugal charging pumps
will continue depleting the RWST until the low-low level
setpoint is reached. Operator action is then taken to align
the safety injection and centrifugal charging pump suction
to the discharge of the RHR pump.

Operator action is taken to initiate containment spray flow
taking suction from the containment sump after reaching RWST
low level. For most maximum and minimum safeguards
scenarios, the operator will initiate containment spray flow
before reaching the RWST low-low level alarm. For scenarios
that include a single failure affecting the automatic
transfer of RHR suction to the sump, the operator will
initiate containment spray flow after reaching the RWST low-
low level alarm. '

For the analyses that support the removal of the containment
spray automatic actuation logic, the initiation of RHR
auxiliary spray is affected. The original plant licensing
basis analyses aligned RHR flow to the auxiliary spray
header based on elapsed time (50 minutes). 1In the revised
analyses, RHR auxiliary spray is assumed to be aligned based
on reaching a containment pressure setpoint plus a time
delay to allow for operator action.

3.6.2 RELAPS Analysis Model

The analyses to support the removal of the containment spray
automatic actuation logic include a model change not
previously described in this report. The model change is
the inclusion of non-condensable gas (assumed to be
nitrogen) in the containment atmosphere to address the
reverse break flow phenomenon described in Section 3.6.3.1,
below. The containment boundary condition described in
Section 3.3 is typically specified as saturated steam.

There are two approaches taken to including nitrogen in the
mass and energy release calculation. The first approach,
and preferred option, is to specify nitrogen as part of the
containment boundary volume conditions. The second approach

Attachment 4 Page 2



is to inject nitrogen in a node upstream of the break based
upon a pressure differential indicating that reverse break
flow is occurring. For both approaches, a conservative
boundary volume temperature is assumed.

3.6.3 Manual Containment Spray Actuation Analysis
Results

3.6.3.1 Discussion of Phenomena

The phenomena observed in the analyses to support the
removal of the containment spray automatic actuation logic
are generally the same as those previously described.

The modeling approach presented in Section 3.3 has on
occasion resulted in a reverse break flow. This is steam
predicted to be drawn from containment into the RCS by steam
condensed on subcooled ECCS injection. Since the
containment boundary volume is generally assumed to be
saturated steam, reverse break flow results in additional
steam being added to the RCS which adds to the mass and
energy release calculation. Mass and energy is not
conserved due to reverse break steam flow for the
containment response methodology, as this flow in the RELAPS
mass and energy release calculation is not subtracted from
the associated GOTHIC calculations. Generally, reverse
break flow is an embedded conservatism in the mass and
energy release calculation as it artificially increases the
mass and energy release. However, it is desirable to
include modeling to mitigate the effects of reverse break
steam flow when the magnitude is significant. The inclusion
of nitrogen in the containment atmosphere will reduce the
assoclated reverse break flow by reducing the steam
condensation rate on the subcooled ECCS injection, which
ultimately causes the reverse break flow. With a delayed
alignment of RHR auxiliary spray, RHR flow to the cold legs
continues for an extended period of time, leading to a
significant increase in reverse break steam flow. The
inclusion of nitrogen is used to conservatively mitigate
this phenomenon and reduce the magnitude of the reverse
break flow penalty.

A second phenomenon not previously encountered is the
refilling of the intact reactor coolant loop pump seals for
cold leg breaks. This phenomenon has been previously
observed for hot leg breaks and is not consequential to the
analytical results. For cold leg breaks, this phenomenon
has the potential to directly affect the peak containment
pressure response. In the results presented in Section 3.4,
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RHR pump flow is realigned from the cold legs and core
cooling, to the auxiliary containment spray header.at 50
minutes. The ECCS injection flow after 50 minutes is
insufficient to cause the intact loop seal to refill. The
analysis supporting the removal of the containment spray
automatic actuation logic keeps RHR flow aligned to the cold
legs if containment pressure remains below the setpoint for
aligning auxiliary containment spray. In these analyses,
refilling of the intact loop seals is observed. For a cold
leg break, the core steaming rate is proportional to the
decay heat, which decreases with time. ‘A fraction of the
steam generated in the core is drawn through the intact
loops by steam condensed on subcooled ECCS injection.
Eventually the steam velocity in the intact legs decreases
to the point where liquid spills over the reactor coolant
pump weirs and refills the intact loop seals. After this
point in time, most of the steam generated in the core exits
the broken loop into containment. The increased steaming
rate to containment affects the resulting containment '
pressure, potentially affecting the peak containment
pressure result. -
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