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Mr. Harold R. Denton, Director

Of fice of Nuclear Reactor Regulation
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Washington, D. C. 20555

Attention: Ms, E. G. Adensam, Chief
Licensing Branch No. 4

Re: Catawba Nuclear Station
Docket Nos. 50-413 and 50-414

Dear Mr. Denton:

In order to facilitate the completion of the review of the Catawba FSAR,
Duke Power Company is transmitting herewith responses, revised responses,
or partial responses to the following FSAR questions:

220.21 £10.17 440,56
220.22 410,20 440.85
220,25 410.21 460.8
220.30 420.5 480.16
220.46 430.69 730 (A-40)
241.9 430.92 730 (A-46)
410,12 430.102

These responses will be included in FSAR Revision 6.

Very truly yours,

ANl lﬁ -IZ/

William O. Parker, Jr. \_ )
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|

cc: Mr. James P, O0'Reilly, Regional Administrator

| U. 8. Nuclear Regulatory Commission
, Regton 11 Roo!

| 101 Marietta Street, Suite 3100
| Atlanta, Ceorgia 30303

Mr. P. K. Van Doorn
NRC Resident Inspector
| Catawba Nuclear Station
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For each of the structures listed above, it has been determined that the
structure moves with the ground motion during an earthquake to account for
the soil-structure interaction effect (see Section 3.7.3.12).

3.7.2.5 Development of Floor Response Spectra

Figures 2.5.2-5 reflect the time-history spectra and site design spectra.

The synthetic earthquakes used to generate the time-history spectra in Figures
2.5.2-5 are used to generate response spectra at elevations in structures that
house systems and components which are required to be designed for seismic
excitation.

The analytical technique used to generate the response spectra at specified
elevations in a structure is the time-history method. The acceleration time-
history of each elevation is retained for the generation of response spectra
reflecting the maximum acceleration of a single-degree-of-freedom system for a
range of frequencies at the respective elevation.

Vertical response spectra are not generated. The floor slabs in Category 1
structures were examined for flexibility and were found to be sufficiently

stiff to justify the assumption of negligible amplification in the vertical
direction.

220.30

Damping values for the structural model are selected from Section 3.7.1.3,
“Critical Damping Values."

TIME-HISTORY ANALYSIS

The time-history of the specified mass points is determined by the modal
method in which the responses in the normal modes are determined separately,
then superimposed to provide the total response tc¢ a specified base input
motion.

3.7-1la Rev. 6



Table 3.8.1-2 (Page 7)

effect of these concentrated loads, provided there will be no loss of func-
tion of any safety related system.

Load Combinations And Acceptance Criteria For Category I Foundations

In addition to the load combinations and acceptance criteria referenced above,
all Category I foundations will also be checked against sliding and overturning
due to earthquakes, winds, and tornadoes and against floatation due to floods
in accordance with the following:

Minimum Factors of Safety

Load Combination Overturning Sliding Floatation
a. D+ H+E 1.5 1.5 -
b. D+H+W 1.5 1.8 .
c. D+H+E 1.1 1.1 wre
d. D +H=+ Wy 1.1 1.1 -
e. D+ F' - i o
f. D+L+H 1,1 1% | y 5 |

The minimum factor of safety against flotation of all Category 1 structures
used the following procedures:

1. Uplifting/bouyant force - groundwater assumed to rise to grade elevation
(593.5).

Q241.9 . . ; .

2. Dead Load - The total weight of the structure was determined including
weights of the major pieces of equipment.

The uplifting/bouyant force was then compared to the total dead load.

Rev. b



Q410. 21

0410.21

9.3 PROCESS AUXILIARIES

9.3.1 COMPRESSED AIR SYSTEM

9.3.1.1 Design Bases

The Compr>ssed Air System consists of the Instrument Air, Station Air, and
Breathingy Air Systems. The Instrument Air System supplies clean, oil free,
dried air to all air operated instrumentation and valves. The Station Air
System c<upplies compressed air for air operated tools, miscellaneous equipment,
and various mai tenance purposes. [he Breathing Air System supplies clean,

0il free, low prussure air to various locations in the Auxiliary Building and
in the Containment for breathing protection against airborne contamination
while performing certain maintenance and cleaning operations. The Compressed
Air Systems are shown on Figures 9.3.1-1 thru 9.3.1-8 and the system component
design parameters are given in Table $.3.1-1.

9.3.1.2 System Description

9.3.1.2.1 Instrument Air System

Instrument air is supplied by three non-lubricated instrument air compressors.
The compressors' intakes are in the Service Building basement. This area
is free of corrosive contaminants and hazardous gases. Downstream of each
air compressor, the hot compressed air flows through an aftercocler and
water separator before discharging into an instrument air receiver. The
aftercooler cools the hot compressed air to within 10°F of the conventional
low pressure service water temperature, and the water separator removes any
water condensed in the cooling process. The air receivers smooth out any
pressure surges. Downstream of the air receivers, the instrument air is
dryed to a dewpoint of 35 to 39°F by four refrigerated air dryers. In ad-
dition, dessicant air dryers are provided on the lines going outside the
building to dry the air to a design dewpoint of -40°F. After the refrig-
erated air dryers, the air is passed through filters which filter out par-
ticles larger than 3 microns. Downstream of the filters, the instrument
air headers suppiy instrument air throughout the plant. At each air oper-
ated valve or instrumentation the air is filtered again through a filter-
regulator.

In the event of low instrument air pressure, the station air system will auto-
matically supply air to the instrument air system. This air will be supplied
through two o0il removal filters to the instrument air compressors discharge
header.

The bulk air supply to the Unit 1 and 2 condensate polishing demineralizers
will come off the instrument air compressors discharge header upstream of the
instrument air dryers. Two check valves with a trap between them will be
provided in this supply line to prevent the backflow of water into the Instru-
ment Air System.
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Table 10.2.2-2

Turbine Speed Control System

Valve Closure Time

Valve Closure Time (Seconds)
Main stop 0.12
Main control 0.19
i 0.
Q430. 92 Intermediate stop 20
Intercept 0.17
Extraction check 2 (maximum)

Rev. b
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Q430.101
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Q430.102

CNS

10.4 OTHER FEATURES OF STEAM AND POWER CONVERSION SYSTEM
10.4.1 MAIN CONDENSER
10.4.1.1 Design Bases

The main condenser is designed to condense turbine exhaust steam for reuse
in the steam cycle. The main condenser also serves as a collecting point
for various steam cycle vents and drains to conserve condensate which is
stored in the condenser hotwell. The condenser also serves as a heat sink
for the Turbine Bypass System and is capable of handling 40 percent of rated
main steam flow. Rejected heat is removed from the main condenser by the
Condenser Circulating Water System.

10.4.1.2 System Description

The main condenser consists of three surface type deaerating condenser shells
with each shell condensing the exhaust steam from one of the three low pres-
sure turbines. The condenser shells are of conventional shell and tube de-
sign with steam on the shell side and circulating water in the tubes. Each
condenser shell is joined to the turbine by a rubber belt type expansion
joint. Provisions have been made for mounting two low pressure feedwater
heaters in the neck of each of the three condenser shells. The combined
hotwells of the three condenser shells have a water storage capability
equivalent to approximately 7.5 minutes of full load operation. The inter-
nal condenser design provides for the effective condensing of steam, scaveng-
ing and removal of noncondensable gases, and the deaeration of the condensate.
The condenser tubes are protected from failure due to high temperature

drains and blowdown by spray headers and impingement baffies.

The circulating water side of the main condenser is a triple pass arrange-
ment having two vertically divided water circuits. Each of the two water
circuits can be isolated for the repair of leaking tubes by closing the
motor operated butterfly valves on the condenser inlet and outlet connec-
tions. The main condenser will maintain back pressures of 2.4, 2.9, and 3.7
In. Hg. Abs in the three condenser shells when operating at rated turbine
output with 89°F inlet circulating water temperature and 95 percent clean
tubes. Loss of condenser vacuum due to the accumulation of non-condensable
gases is prevented by the steam air ejectors described in Section 10.4.2.
However, if vacuum loss should occur, high back pressure signal(s) from tur-
bine exhaust instrumentation will trip the turbine, low vacuum signal(s)
from condenser instrumentation will block the condenser steam dump valves
(see Section 10.4.4), and the condenser will in effect be isolated from all
direct sources of main steam. Loss of condenser vacuum does not affect op-
eration of the main steam isolation valves. The condenser tubes and compo-
nents are constructed of corrosion/errosion resistant materials. In addition,
a continuous tube cleaning system (Amertap) is provided to keep the inside
tube surfaces clean and the condenser operating at peak performance.

The main condenser can accept a bypass steam flow of approximately 40% of
rated main steam flow without exceeding the turbine high backpressure trip
point with design inlet circulating water temperature. This bypass steam

10.4-1 Rev. 6
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4) Valve stem leakoffs flow directly to the recycle holdup tank at a rate of
200 gpd and at approximately reactor coolant concentration.

5) Based on the above values, the recycle holdup tank has collection time of
29.17 days, assuming 40% capacity. Recycle holdup tank discharge is to
the reactor makeup water storage tank through the boron recycle evaporator
and evaporator condensate demineralizer, which have a collective OF of
10E3 for iodines ard 10E3 for other isotopes. Process time is 4.15 days.
Ten percent (=92,000 gai.) of the boron recycle input is assumed to be
reieased to the environment. This value is considered conservative
enough to include any deliberate discharges for tritium control.

6) Waste collected by the waste evaporator feed tank is processed through
the waste evaporator and the waste evaporator condensate demineralizer,
which have a collective DF of 10E4 for iodine and 10ES for other isotopes.
Collection time is 2.1 days assuming 40% capacity of the waste evaporator
feed tank, while process time is 0.2 days for the 7.5 gpm evaporator. Ten
percent of the stream is released to the environment.

/) Floor drain tank contents are normally sampled, then processed through
the floor drain tank strainer and filter. Approximately 30% of the
influent to the floor drain tank is processed in the waste evaporator
ard waste evaporator condensate demineralizer to reclaim distillate.
The remaining effluent is transferred to Waste Monitor Tank B where it
is resampled and, if within specifications for relzase, the entire
batch is discharged from the station. Further processing is performed
on the batch if it is out of specifications. This is discussed in
Section 11.2.2.7.1.5.

8) Laundry and hot shower tank contents may be discharged through the waste
monitor tank demineralizer, as required. However, since use of the
demineralizer is not continuous, no credit for reduction of laundry waste
activity is taken.

9) Blowdown occurs at a rate of 280 gpm through the steam generator blowdown
tank, where liquids are directed upstream of the condensate polishing
demineralizers and gases are vented to the "D" heaters. There is no
release of wastes from the blowdown system.

11.2.3.1 Release Points

All discharges of detectable radioactivity are through the Low Pressure Service
Water System into Lake Wylie. The location of the discharge can be seen on
Figure 2.1.1-4,

11.2.3.2 Dilution Factors

Low pressure service water will provide dilution for liquid wastes with a flow
that will vary depending, among other things, on the station power output and
Lake Wylie water temperatures. For the purpose of dose evaluaticns, an average
dilution with 54,000 gpm is assumed. Estimates of near-field and far-field
dilution are discussed in Chapter 5 of the Catawba ER-OLS.

The rate of radioactive discharges will be based on the available dilution and
the concentrations of 10CFR20, Appendix B, Table II.

11.2-36 Rev. 6



es

steel barriers in your analyses. The staff's position on allowable
ductility ratios is contained in Attachment 3. Indicate your com-
pliance with the staff's position in this matter or provide justifica-
tion for any deviations therefrom.

Response:

See revised Section 3.5.3.2.

220.20 For concrete and bolted steel structures, you have used damping

£3.7,1.3) values which are slightly greater than those given in Regulatory
Guide 1.61. Provide the assessment of impact if you have to con-
form to Regulatory Guide 1.61 values. Also, provide justification
for use of higher values and correlation between stress levels and
these values.

Response:

An assessment was made to determine the impact should Catawba be
required to conform to the lower damping values recommended by Reg-
ulatory Guide 1.61. This guide recommends damping values of 4% and
7% for OBE and SSE load cases, respectively, when designing concrete
and bolted steel structures. Catawba designs utilize damping values
of 5% for both earthquake load case:. Evaluations indicate that a
stress increase of approximately 7% would be realized in the OBE
load condition if the 4% damping value:z are used in lieu of the 5%
values.

The SSE load condition, however, controls the design of our concrete
and steel structures. The SSE load cases create stresses approxi-
mately 85% higher than the OBE load cases. Since the controlling
SSE design load case utilizes a more conservative damping value than
that recommended by Regulatory Guide 1.61, conformence to this guide
would have no impact on the Catawba design.

220.21 In Section 3.7.2.1.1.2 of the FSAR you have stated that tiie mass of

(3.7.2.1) the equipment is lumped at the elevation at which it is supported
and the structural connection between equipment and structure is
considered rigid for the seismic analysis of the structure. Ycur
decoupling criterion between system and subsystem is not clear f-om
above statement. Provide clear definition of your decoupling cri-
terion. One acceptable criterion is outlined in SRP Section 3.7.2.

Response:

i See revised Section 3.7.2.1.1.1.

220.22 Clarify, whether or not, your lumped mass model of the containment
2.1) interior structure contains detailed representations (stiffness,

220-6 Rev.



220.23
(3.7.2.1)

220.25
(3.7.2.1)

CNS

damping, and mass) of major equipment sucii as reactor vessels and
steam generators. If not, provide justification for not doing so.

Response:

The lumped parameter model used in the seismic analysis of the Catawba
Nuclear Station, Reactor Building interior structure contained only
the masses of the NSSS components. The stiffness characteristics of
the individual items were not used in the model. This method of
treating these components was state of the art at that point in time
and was excepted when the PSAR was submitted.

In spite of the above, additional work was undertaken. (See the
response to SEB Action Item 5, which was transmitted by letter of

April 8, 1982, W. 0. Parker, Jr. to H. R. Denton). The results of

this work indicate that if the NSSS System were to be included in

the structural model, two basic changes would result. One, the sys-
tems force response would drop from 10% to 15%, indicating that the
building is adequately designed and two, the resulting response spectra
would decrease but would show a frequency shift of from approximately
10% to 15% toward the low frequency end of the curve. The resulting
spectra should fall within the present spectra.

In view of the above it is concluded that the simplification used in
the original calculation is justified.

Provide the description of your procedure used in modeling the hydro-
dynamic phenomena for the buildings (e.g., Fuel Pool and Fuel Handling
building, Nuclear Service Water Pump Structure) where this is a con-
sideration.

Response:
See revised Section 3.7.2.1.1.3.

Describe your procedure to compute dynamic lateral earth pressure
and hydrodynamic groundwater pressure during seismic event.

Response:

See revised Section 3.7.2.4.

For structures described in Section 3.7.2.1.1.2 demonstrate that
adequate numbers of masses or degrees of freedom in dynamic models
are considered. A critericn acceptable to the staff is described
in SRP Section 3.7.2.11.1.a(4).

Resgonse:
See revised Section 3.7.2.1.1.2.

220-6a
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220.43
(3.8.3)

220.44
(3.8.3)

220.46
(3.8.4)

Response:

Provide analysis details of the ice condenser floor and the lower
support structures. Demonstrate that the applicable code provisions
are fully met in your design.

Response:
See revised Section 3.8.3.1.10.

In FSAR Section 3.8.3.4.4 you stated that the crane wali was analyzed
as a space frame. Provide more analysis details, such as computer
code, governing loads and load combinations, critical design forces
and the design of reinforcing bars.

Response:
See revised Section 3.8.3.4.4.

With respect to FSAR Section 3.8.4.1, Spent Fuel Building, describe
in detail your design and analysis of spent fuel building structures
and fuel pool racks. Enclosed is a copy of staff position on "the
minimum requirements for design of spent fuel pool racks" (Attachment
5). Indicate compliance with this position or justify deviations
therefrom.

Response:

The design and analysis of the Spent Fuel Building structures is
described in Sections 3.8.4.4, 9.1.2.1, 9.1.2.2, and 9.1.2.3. The
design and analysis of the spent fuel racks is described in Section
9.1.2.2 and 9.1.2.3. Spent fuel rack plans and details are provided
in Figures 9.1.2-7 and 9.1.2-8. The spent fuel pocl liner plate is
described in Section 3.8.4.1 (A.2). The spent fuel storage racks
are describhed in Sections 9.1.2.1 (8), 9.1.2.2, and 9.1.2.3.

Refer also to revised Sections 9.1.2.1 (1), 9.1.2.2, and 9.1.2.3.

In FSAR Section 3.8.4.4 you stated that masonry construction is de-
signed and reinforced to remain functional under the applicable load-
ing conditions. Enclosed is a copy of design criteria for safety-
related masonry wall evaluation (Attachment 6). Identify any dif-
ference in requirements of materials, testing, analysis, design and
constructicn between Catawba design and the staff position. Provide
justification for these differences or indicate your compliance with

220-11 Rev. 5
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241.8
(2.5.6.8)

241.9
(2.5.6.8)

cNs

static loads and uplift in the design of subsurface walls and
foundation mats are justified and conservative.

(b) Provide material gradation curves for the in-situ and backfill
soils, and fine and coarse filter materials, and also confirm
(with calculations) that the filter criterion has been met be-
tween: (a) insitu rock and back fill soils; (b) fine and coarse
filter materials, and (c) coarse filter material and the perfo-
rated pipe drain.

(c) Provide the settlement (total and differential) data and piezo-
metric pressure readings taken on the Standby Nuclear Service
Water (SNSW) dam, and compare the measured data with estimated
values.

Response:
See revised Sections 2.4.13.5, 2.5.4.13, and 2.5.6.10.

Describe the procedures to be used in performing periodic inspections
of the SNSW Dam and discharge facility to conform to the provisions
of Regulatory Guide 1.127. Provide a report on the results of any
recent dam inspection which may have been performed, particularly re-
garaing erosion, excessive seepage, 'piping,' etc.

Response:

See revised Section 2.5.6.8.2.

In Table 3.8.1-2 (page 7) in FSAR, Vol. 4, the minimum factor of
safety against floatation for all Category I foundaticns is given as
1.1. Describe briefly the procedure used in determining this factor
of safety.

Response:

See revised Table 3.8.1-2.

240-10 Rev.
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1

reading will indicate approximately 2200 1bs (assembly
plus mast-wet condition) and for the dry condition, ap-
proximately 2500 1bs (assembly plus mast total weight)
Should the assembly movement fall outside the range of
the suspended weight 200 1bs, movement should stop.

Once the guide cable becomes slack, the operator verifies
the correct position of the assembly, using a z-z tape
which identifies the depth of the assembly Verification

s made within %% inch according to operational procedures.

The foilowing precautions are taken to prevent loading an Oconee
fuel assembly into a spent fuel rack designated for Catawba fuel
(without spacer)

B

visual examination wil I fy that the rack is empty.

1

shown in the applicable drawings, to separate the fuel
ing tool fr the fuel assembly, a roll pin must be
by hand, in a counterclockwise direction 350°.
the handli and guide line be under any form
1on, the ro )1n would be difficult to turn the
y rotation. As such, the bridge operator can

stated in the McGuire and Oconee operating procedures
]

and correct the situation

assembly can be inserted into the Catawba
) ue! rack However, due to the design and necessary
learance required to remove the grapples, it i onsidered
mpossible to remove the handling tool. Thus he assembly

10 S " Y‘y”, ;“(“t @ rack

1y

erational procedure : ¥ - Lor engineer or his

iven the completed procedure precess record form,

h spent el racks are e ped with
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1§ can not be demonstrated, then it is our position that you
verify oy test that the RCPs can function satisfactorily for 30
minutes «~1thout component cooling water flow and provide redundant
»afely qrade indication of the loss of component cooling water to
‘e pumps 1n order to assure that the operator will have sufficient
time to trip them Alternatively, you may provide redundant com-
ponent cooling water supply and return lines to/from the RCPs. or

in automatic trip of the RCPs on loss of component cooling water

.

.

Ow

Re sPpCNSOe

Redundant safety grade 'ndication of 2 loss of component cooling
water to the reactor oolant pumps (RC will be provided to assure
the operator will have sufficient time to trip them. Two safety
smitters will be provided on the common header supplying
olant pump motor upper and lower bearings, and the
pump thermal barriers. These transmitters will alarm

the control room. It has been verified, by testing
1N

in function satisfactorily for 10 minutes without
ng water [f component cooling water flow can-

1D l1shed T« 5 within 10 minutes ’\;"'>w*'wq a low

J s 1) Y NS S 3
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410.19
(9.2.6)

410.20
(9.3.1)

CNS

Provide drawings that indicate the relationship of the auxiliary
feedwater condensate storage tank to the condensate storage system
and to the auxiliary feedwater system. FSAR Figures 9.2.6-3 and
10.4.9-1 concerning this tank and system do not agree.

Response:

See revised Figure 9.2.6-3.

Provide additional information concerning the discussion in FSAR Sec-
tion 9.3.1.3 which describes the need for air operated valve operation
in the event of a control reom evacuation coincident with a statien
blackout in order to bring the station to a hot standby condition from
the auxiliary shutdown panel. Describe any special provisions made to
assure the reliable delivery of instrument air to these valves under
this coincident event. Identify the valves requiring this capability.

Resgonse:

As discussed in Sections 9.3.1 and 10.3 a non-safety related air sup-
ply and control system is sufficient and accep*able for the steam
generator PORV's based on the following:

| The steam generator PORV's are equipped with redundant safety
related solenoid valves (Train A & B) which are deenergized to
vent air off the spring loaded PORV's to close them upon receipt
of a main steam isolation signai. Continued heat rejection fol-
lowing PORV closure will be provided by the main steam safety
valves.

2. Once hot standby is reached there will be ample time to call in
additional personnel or expertise to assess the situation and
take the necessary corrective acticn. The plant can then be
taken to a cold shutdown condition by manually operating the
steam generator PORV's using local handwheels in the event in-
strument air is not available and cannot be restored.

3. Instrument air can be provided by any of the three instrument
air compressors or either of the two station air compressors
which automatically back up instrument air. The instrument
air compressors and dryers can be manually loaded on the black-
out bus during sequence #13 after 12 minutes in the event of
a station blackout. Based on the above, compiete unrestorable
loss of instrument air is very unlikely and manual operation
of the PORV's is acceptable.

4, Catawba is a Class 2 plant and limited operator action is al-
lowed outside the control room in BTP 5-1.

410-10 Rev.
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neight these lines are terminated above finished ground grade.
these lines are located outdoors discuss the provisions made in
your design to prevent entrance of water into the storage tank dur-
ng adverse environmental conditions

Response

ee revised

Recent licensee event reports have shown that tube leaks are being
experienced in the heat exchangers of the jacket cooling water sys-
tem Provide a discussion on the means used to detect tube leakage
'@ corrective measures that will be taken. Provide the permis-
Inleakage or outleakage for each subsystem cooled by the cooling
system and the time of operation with leakage to assure coolant
‘ 1 quality can be maintained within safe limits. Also
the results of a failure mode and effects analysis to show
that failure of a piping connection between supsystems (engine water
icket, Tube o0il coo governor lube 01l coole and engine air
Inter-cooler) does n cause total degradation he diesel generator
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radiocactive release to the atmosphere from the faulty unit. The
recovery procedure can be carried out on a time scale which ensures
that break flow to the secondary system is terminated before water
level in the affected steam generator rises into the main steam line.
Sufficient indications and controls are provided to enable the op-
erator to carry out these functions satisfactorily. Consideration
of the indications provided at the control board, together with the
magnitude of the break flow, leads %0 the conclusion that the is-
olation procedure can be completed within 30 minutes of accident
initiation. Included in this 30 minute time period would be an al-
lowance of 5 minutes to trip the reactor and actuate the safety in-
jection system (automatic actions), 10 minutes to identify the ac-
cident as a steam generator tube rupture and 15 minutes to isolate
the faulted steam generator.

Immediately apparent symptoms of a tube rupture accident such as
falling pressurizer pressure and level and increased charging pump
flow are also symptoms of small steam line breaks and loss of cool-
ant accidents. It is therefore important for the operator to deter-
mine that the accident is a rupture of a steam generator tube in
order that he may carry out the correct recovery procedure. The ac-
cident under discussion can be identified by the following method.

In the event of a complete tube rupture, it will be clear soon after
the trip that the level in one steam generator is rising more rapidly
than in the others.

Also this accident could be identified by either a condenser air
ejector exhaust high radiation alarm or a steam generator blowdown
radiation alarm.

The operator carries out the following major operator actions sub-
sequent to reactor trip which lead to isolation of the faulted steam
generator and minimizing primary to secondary leakage.

1. Identification of the faulted steam generator.

2. [solation of the faulted steam generator.

3. Subcooling of NC system fluid to 50° below no-load temperature.
4. Depressurization of the NC system to terminate breakflow, and

5. Terminating safety injection.

Loss of Coolant Accident: See Table 440.56-4

No manual actions are required of the operator for proper operation
of the ECCS during the injection mode of operation. Only limited
manual actions are required by the operator to realign the system
for the cold leg recirculation mode of operation, and, at approxi-
mately 24 hours, for the hot leg recirculation mode of operation.
These actions are delineated in Table 440.56-4.
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The changeover from the injection mode to recirculation mode is in-
itiated automatically and completed manually by operator action from
the control room. Protection logic is provided to automatically

open the two Safety Injection System (NI) recirculation sump isola-
tion valves when two of four refueling water storage tank level chan-
nels indicate a refueling water storage tank level less than a low
level setpoint in conjunction with the initiation of the engineered
safeguards actuation signal ("S" signal). This automatic action would
align the two residual heat removal pumps to take suction from the
containment sump and to deliver directly to the NC system. It should
be noted that the residual heat removal pumps would continue to op-
erate during this changeover from injection mode to recirculation
mode.

The two charging pumps and the two safety injection pumps would con-
tinue to take suction from the refueling water storage tank, follow-
ing the above automatic action, until manual operator action is taken
to align these pumps in series with the residual heat removal pumps.

The refueling water storage tank low level protection logic consists

of four level channels with each level assigned to a separate process
control protection set. Four refueling water storage tank level trans-
mitters provide level signals to corresponding normally deenergized
level channel bistables. Each level channel bistable would be ener-
gized on receipt of a refueling water storage tank level signal less
than the low level setpoint.

A two out of four coincident logic is utilized in both protection

cabinets A and B to ensure a trip signal in the event that two of

the four level channel bistables are energized. This trip signal,
in conjunction with the "S" signal, provides the actuation signal

to automatically open the corresponding containment sump isolation
valves.

The low refueling water storage tank level signal is also alarmed

to inform the operator to initiate the manual action required to
realign the charging and safety injection pumps for the recircula-
tion mode. The manual switchover sequence that must be performed

by the operator is delineated in Table 440.56-4. Following the auto-
matic and manual switchover sequence, the two residual heat removal
pumps would take suction from the containment sump and deliver bor-
ated water directly to the NC system cold legs. A portion of residual
heat removal pump A discharge flow would be used to provide suction
to the two charging pumps which would also deliver directly to the

NC system cold legs. A portion of the discharge flow from residual
heat removal pump B would be used to provide suction to the two
safety injection pumps which would also deliver directly to the NC
system cold legs. As part of the manual switchover procedure, the
suctions of the safety injection and charging pumps are cross con-
nected so that one residual heat removal pump can deliver flow to

the NC system and both safety injection and charging pumps, in the
event of the failure of the second residual heat removal pump.
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“;320.84

(15.3.3)

430.85
(15.3.3,
15.3.4)
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Provide an analysis, with justification, of the extent of DNBR and
fuel damage. Show that the extent of fuel damage is sufficiently
limited so that the core will remain in place and intact with no
loss of core cooling capability. Has the calculation of the Zr-H20
reaction included the reaction on the inner cladding surface when
the cladding fails? Provide an analysis of the percent of Zr-H,0
reaction for the core and discuss the consequences of H, generated.
Provide figures for three loops in operation that are consistent
with those for four loops in operation, for example, Figure 15.3.3-6
is labelled for two loops in operation.

Resgonse:

The Tocked rotor analysis in Section 15.3.3 shows no fuel failures
occuring with calculated peak clad temperatures well below the limit
temperature cf 2700°F. With four loops operating initially, a peak
clad temperature of 2200°F was calculated. With three loops operating
initially, a peak clad temperature of 2331°F was calculated.

A maximum of 9% of the rods experience DNB ratios less than the
Timit value. DNB ratios less than the limit values do not neces-
sarily imply fuel failures. However, for the purpose of conser-
vatively calculting environmental radioactivity dose releases only,
the percen*age of rods in DNB was assumed to be equal to the per-
centage ot tuel activity released.

Because no clad failures occur, zirc-water reaction on the inner

clad surfaces is not applicable. With four loops operating initially,
1.4% by weight of the outer clad surface will undergo zirc-water re-
action, with three loops initially operating, 1.9% by weight of the
outer clad surface will undergo zirc-water reaction. The maximum
amount of H, release is calculated to be less than 1 Ft3. Even if all
of this non-condensable gas were to migrate and collect at the top of
the steam generator U-tubes (volume of U-tubes is ~ 70 Ft3/SG). This
would not be enough to disrupt core cooling. This is substantiated
by natural circulation work done in WCAP-9600 (Vol. 1), page 2.9-7.

The title for Figure 15.3.3-6 was corrected to read "...Three Loops

In Operation, 1 Locked Rotor." In addition, figures of nuclear power,
heat flux, and clad temperature with three loops in operation are added
to the FSAR.

The acceptance criteria in the Standard Review Plan for Sections
15.3.3 and 15.3.4 state that the rotor seizure and shaft break tran-
sients should be analyzed assuming turbine trip and coincident lo:s
of offsite power and coastdown of undamaged pumps. Describe how
your analysis has considered these assumptions.

440-82 Rev. 4
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Response:

See response to Question 440.115.

Demonstrate that a rotor seizure and shaft break in a reactor coolant
pump will not generate a more serious condition or result in a loss
of function of the reactor coolant system or containment barriers.

Response:

The peak RCS pressure observed during a locked rotor or a shaft
break in a reactor coolant pump was 2570 psia. This is well below
110% of design pressure (2750 psia). During the short time that
RCS pressure is high enough to open pressurizer safety valves, the
relief rate was within the maximum capacity of the safety valves.
Thus, & loss of function of the reactor coolant system or contain-
ment barriers will not occur.

You classify the reactor coolant pump shaft break and locked rotor
accidents as ANS Condition IV (limiting fault). The Standard Review
Plan for Sections 15.3.3 and 15.3.4 classify these accidents as Con-
dition III (infrequent incident).

Show that the transients meet the acceptance criteria for an infre-
quent incident. '

Response:

The reactor coolant pump locked rotor and reactor coolant pump shaft
break events are classified according to ANS as Condition IV events -
limiting faults. Westinghouse follows this classification in Chapter
15 safety analysis. The results of the Catawba locked rotor shaft
break events meet acceptance criteria for an infrequent event. The
peak RCS pressure is maintained well below 110% of design pressure
(2750 psia). The peak clad temperature is well below 2700°F, thus

no clad failures are expected to occur.

Reference or describe the analytical model used for obtaining the
results in Section 15.4.6.2. Discuss the degree for conservatism
incorporated in this model.

Resgonse:
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A-46 - Seismic Qualification of Equipment in Operating Plants

The design criteria and methods for the seismic qualification of mechanical
and electrical equipment at the Catawba Nuclear Station are presented in
Sections 3.7, 3.9, 3.10, and 5.2 of the FSAR. These criteria and methods
are under review by the Staff as a part of the overall operating license
review, and any outstanding items .in this area will be resolved to the sat-
istaction of the Staff prior to issuance of the operating license. There-
fore, we conclude that the Catawba Nuclear Station can be operated before

resolution of this generic issue without undue risk to the health and safety
of the public.




