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1.0 QUEST 10N 410.7 -- RESPONSE

1.1. INTRODUCTION

An analysis has been completed of the effects of high and moderate energy
pipe ruptures on the safety-related Auxiliary Feedwater (CA) and Safety
Injection (NI) systems. Analysis of these two systems is provided as an
example of the pipe rupture engineering work performed for Catawba Nuclear
Station. Duke is in the process of completing analysis on the effects of
pipe ruptures on all safety-related components and systems. Since completion
of this type of analysis depends on several factors, such as piping design
or rerouting, stress analysis and system operating conditions, the pipe
rupture analysis is continually being updated to reflect latest revisions
to these factors. The pipe rupture analysis is based on the criteria, methods
and assumptions presented in section 3.6 of the Final Safety Analysis Report
(FSAR). Section 3.6 of the FSAR contains an example of the eff ects of pipe
ruptures in a typical high energy system (Safety Injection) on all safety-
related components and systems. Conversely the analysis preserited herein -

regards the effects of high and moderate energy pipe ruptures on two specific
systems (CA and NI).

The usual work approach is to start with a postulated break location and
define targets which includes piping, instrumentation, instrumentation lines,
cables, structures, mechanical equipment, duct work, and electrical equipment.
The work approach for this example is to review postulated break locations
in the area of specified targets which includes piping, electrical equipment,
mechanical equipment, and instrumentation for Auxiliary Feedwater and Safety
Injection systems.
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1.2 DESCRIPTION OF PIPE RUPTURE INTERACTIONS

The following high and moderate energy pipe rupture consequences are
evaluated for their effects on safety-related components and systems.

(1) Pipe whip and jet impingement
(2) Environmental temperature and humidity
(3) Water Spray
(4) Compartment pressurization
(5) Flooding

Safety-related components which must be protected from pipe rupture
interactions include but are not limited to the following.

(1) Electrical equipment (pump and valve motors, tenninal cabinets
and boxes, control 9anels, load centers, etc.)

*

(2) Piping and valves
(3) Instrumentation and controls (including impulse lines)
(4) Pumps, heat exchangers and other equipment
(5) Structures (including walls, ceilings, barriers, equipment

supports)

Safety-related systems are discussed in section 3.2 of the FSAR.

1.3 PROTECTION REQUIREMENTS

The following methods are used, in order of their preference, to protect
safety-related components and systems from postulated pipe ruptures.

(1) Separation and remote location of fluid system piping from
essential components and systems

(2) Structural enclosure of the fluid system piping; or, alternately,
enclosure of the essential equipment components and systems

(3) Rupture restraints and jet deflectors
(4) Provision of system redundant design features separated, or

otherwise protected from pipe rupture effects
(5) Design of essential canponents and systems to withstand the pipe

rupture effects
(6) Addition of guard pipe for the main purpose of diverting or

restricting blowdown flow

1.4 INTERACTION ANALYSIS

1.4.1 Auxiliary Feedwater (CA) and Safety Injection (NI) Systems

The Auxiliary Feedwater and Safety Injection systems are discussed
in sections 10.4.9 and 6.3 of the FSAR, respectively. System flow
diagrams for the CA and NI systems are shown in Figures 10.4.9-1 through (

10.4.9-2 and Figures 6.3.2-1 through 6.3.2-5 of the FSAR, respectively.
The Auxiliary Feedwater pumps are located in the Auxiliary Feedwater pump
room on elevation 543 (see Attachment 1). The pump discharge lines are
routed through the Doghouses where they penetrate containment and then
connect with the steam generators. The Safety Injection pumps are also
located on elevation 543 of the Auxiliary Building. The discharge lines from
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these pumps pass through penetration areas in the Auxiliary Building
before penetrating containment and connecting with the Reactor Coolant system.
The nitrogen and water accumulator tanks of the upper head injection
system are located in the Upper Head Injection Tank Building. Separation,
redundancy and diversity have been incorporated into the design of these
two systems. However, analyses have been performed to ensure that these
systems are protected from high and moderate energy pipe ruptures.

'

1.4.2 Pipe Whip and Jet Impingement Analysis

The pipe whip and jet impingement effects of postulated pipe ruptures
were analyzed to ensure protection of the above systems. Break locations
in high energy piping systems were postulated based on the
criteria in section 3.6 of the FSAR and based on NRC Branch Technical
Position MEB 3-1. Interaction matrices were completed which identify the
following.

.

(1) B'reak number, type and location
(2) Hinge location for pipe whip
(3) All targets and target locations of CA and NI
(4) Type of interaction (jet or whip)
(5) Acceptability /Unacceptability of the interactions and

' criteria on which these decisions are based

i Results of the pipe whip and jet impingement interaction analysis are discussed
in section 1.5.1.

1.4.3 Environmental Temperature and Humidity Analysis

1.4.3.1 General

The environmental effects of temperature and humidity were
analyzed to ensure protection of the CA and NI systems. This
type of environment results when steam (or hot water which
flashes to steam) escapes from a pipe rupture. Analyses were
performed for all safety-related areas outside containment
which identified temperature time histories and humidity
conditions for these areas. A typical break case is discussed
in the following section.

1.4.3.2 Break Case

A break was postulated in a 14" Residual . Heat Renoval line in the
Residual Heat Removal pump 1A room on elevation 522 of the
Auxiliary Building (see Attachment 1). Blowdown data for this
break is listed in Table 1-1.

.
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1.4.3.3 Computer Model

Figure 1-1 shows the computer model which was constructed for
the above break case. The various compartments and corridors
in the Auxiliary Building were modelled as volume nodes for use
in the RELAP4/M005 computer code analysis. The volumes were
connected by junction nodes, which represented the flow paths
for the steam / air mixture. The following list summarizes the
most important data which was input to the program.

(1) Compartment v'olumes
(2) Initial . volume thennodynamic conditions
(3) Junction flow areas
(4) Junction geometric inertf as and loss coefficients
(5) Blowdown data
(6) Trip control information which initiated blowdown, ended

problem, etc.

The RELAP4/M005 code then solved the time dependent mass,
energy and momentum conservation equations between these volume
and junction nodes. Results of the environmental temperature
and humidity analysis are discussed in section 1.5.2.

1.4.4 Water Spray Analysis

The effects of direct water spray resulting from moderate energy pipe ruptures
will be analyzed to ensure that CA and N1 system components are protected.
This analysis consists of establishing distinct interactions .between
a safety-related component and a water spray jet. The temperature of
the water spray jet is considered in addition to the fact.that components
can be wetted. Results of the water spray analysis to date are discussed
in section 1.5.3.

~

1.4.5 Compartment Pressurization Analysis

I The pressurization effects of postulated pipe ruptures were analyzed to
ensure protection of the CA and NI systems. This analysis is discussed
in section 2.0 (question 410.8 response). Results or the compartment
pressurization analysis are discussed in section-1.5.4.

1.4.6 Flooding Analysis

The pipe rupture flooding effects were analyzed to ensure protection
of the CA and NI systems. This analysis is discussed in section 3.0
(question 410.22 response). Results of the analysis are discussed in
section 1.5.5.

1.5 RESULTS

1.5.1 Pipe Whip and det Impingement

Table 1-2 contains a list of all unacceptable pipe whip and jet
impingement interactions and protection requirements for the
Auxiliary Feedwater and Safety Injection systems. The criteria
presented in section 3.6 of the FSAR were used in judging the

. .
..
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acceptability of interactions. Most of the interactions occurred in the
Doghouses because of the large amount of high energy piping in these
areas. All interactions with Safety Injection piping,. valves, etc. in
the Upper Head Injection Tank Building were acceptable sin e (1) the

i originating breaks result in depressurization and subsequent loss of
the nitrogen and water accumulator tank and (2) the Upper Head Injection
System is not required for tnose breaks originating in the Upper Head
Injection Tank Building.

1.5.2 Environmental Temperature and Humidity

Table 1-3 lists the peak compartment temperatures which result from the
break case discussed in section 1.4.3. This break case along with
several others result in 2120F temperatures throughout most of the
Auxiliary Building. A Main Steam break results in a 3300F temperature
in the Doghouses (see Sections 2.3 and 2.6.2, parts of question 410.8
response). For equipment qualification use of this information see
section 3.11 of the FSAR.

,

1.5.3 Water Spray

: The pipe rupture water spray analysis results indicate that most areas
of the Auxiliary Building are subject to water spray. No unacceptable
interactions regarding wetting or hot water spray on safety-related CA
and NI components are yet identified. If unacceptable interactions are
identified later, then appropriate actions will be taken.

1.5.4 Compartment Pressurization

; Compartment pressurization results due to pipe rupture are discussed in
sections 2.6.1 and 2.6.4.1 (parts of question 410.8 response). No

,

safety-related CA and NI components are affected by pipe rupture press-
urization.

1.5.5 Flooding

Section 3.0 (question 410.22 response) discusses pipe rupture flooding
analysis. Flood levels due to pipe ruptures were determined and no
unacceptable flooding interactions with CA and N1 components were
identified.

1.6 CONCLUSIONS

Analysis of the effects of high and moderate energy pipe ruptures on
the safety-related Auxiliary Feedwater and Safety injection systems was
conducted. Potential consequences of these ruptures have been addressed
and the results summarized in section 1.5.

'
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TABLE l-1 ENVIRONMENTAL ANALYSIS - RESIDUAL HEAT REMOVAL LINE BREAK
BLOWDOWN DATA

Break Description 14" Residual Heat Removal Line in Auxiliary
Building, blowdown into Residual Heat Renoval
pump 1 A room (See Figure 1-1, compartment 2)

Line Pressure 415 psia

Line Temperature 3500F

Break Type Crack

Blowdown Area .009118 ft2= (h)(wall thickness)(h)(outside diameter)
I)Steam Fraction .1463

,

Total Mass Flux 12035lbm/sec-ft(2)2

Total Mass Flow 109.8 lbm/sec

Steam Mass Flow 16.06 lbm/sec

Steam Enthalpy 1150.5 BTU /lbm

NOTES: 10btained as follows:

Steam fraction = line enthalpy - sat. liquid enthalpy 014.7 psia
sat. vapor enthalpy - sat. liquid enthalpy, 014.7 psia

= 322.2 - 180.2
1150.5 - 180.2

20btained from the Henry-Fauske critical flow model incorporated
into RELAP4/M005

.

_ _ _ _ _
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TABLE l-2

. PIPE WHIP AND JET IMPINGEMENT INTERACTIONS / PROTECTION REQUIREMENTS
AUXILIARY FEEDWATER (CA) AND SAFETY INJECTION (NI) SYSTEMS

Break No.b) Break' Type Whip or det Affected Component Basis for Unacceptability Required Protection'

BW1 Circumferential Jet Vlv. Op 1CA58A&lCA54B Unacceptable due to loss Provide Jet
BW2 Circumferential Jet 2".CA Temp Flow SG/lD of minimum engineered Barrier
BW3 Circumferential. Jet safety features" " " " "

BW4 Ci rcumferential Jet " " " " " "

cal Circumferential Jet " " " " " "

CFl Ci rcumferential Jet 2"&4"CA to SG/lC " "

CF2 Circumferential Jet 4"&6" CA to SG/lB " "

CF3 Circumferential Jet 4"CA to SG/lD " "

CF4 Ci rcumferential Jet 6"CA to SG/lA " "

CF5 Circumferential Jet 2"&6", SG/lB;2"CA,5G/lc " "

CF6 Circumferential Jet 2"&6",SG/lB;2"CA,SG/lC " "

NCl Ci rcumferential . " Jet 6"CA to SG/lB " "

NV1 .Circumferential ^ Jet - 8"Nh Viv Op 1NI73A " "

SV1 Ci rcumferential Jet 6"CA to SG/lB - " "
s

SV2 Ci rcumferential . det 6"CA to SB/lC " "

SV3 ' , Circumferential Jet 2"86"CA to SG/lC ' " "

SV4 Circumferential det 4"CA to SG/lB s7"
.

"

SV5 Circumferential Jet E CA to SG/1D " " -
. .

SV6 Circumferential Jet. 6"CA to SG'/10 . ;s

'" - " '

SV7 Ci rcumferential . Jet- 2"&6"CA to SG/lD " "

kSV8 Circumferential.' Jet 2"&6"CA to SG/lAj "
N ", p'.
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.. TABLE l-3 PEAK 'Ets/RONMENTAL TEMPERATURES DUE TO 14" RESIDUAL HEAT

"

REMOVAL LINE BREAK

COMPARTMENT PEAK TEMPERATURE

/ 1 212
'

2 212
' ' 3 212,

[ ' 5 212
4 212

*

6 212
7 212,

8 212

|9 212-

-
- '10 - 212

11 212
12 212
13: 212- -

,14 212,

15 212.

16 - 212
'

17 . ~ 212
18 212
19 212

> - 20 212
21 212

- 22 212
23 212

:24 212
'

-,

25 212<

j - '26 212
' 27 212

'
-

28 212-
4

' '

'29 212'

30 ' 212
~ 31 168

~'

32 212
,33 212

i.
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a

t
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Figure 1-1 Sheet 1 of 2"

Environmental Analysis Break'
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2.0 QUESTION 410.8 - RESPONSE

21 INTRODUCTION

An environmental effects and flooding consequences analysis has been
completed for the Catawba Unit 1 inside and outside doghouses. These
structures house the Main Steam and Feedwater lines at the containment
penetrations and the isolation valves for those lines. An environmental
effects analysis has also been completed for other high energy lines
outside containment. These analyses are discussed in the following
sections. The results, discussed in section 2.6,as concerns equipment
qualification is as discussed in section 3.11 of the FSAR.

2.2 00EiOUSE PIPE RUPTURE PRESSURIZATION ANALYSIS

2.2.1 General

Westinghouse analyzed the doghouses for pressurization effects due
to Main Steam (SM) and Main Feedwater (CF) pipe ruptures using
the TMD computer code. The results obtained were used by Duke in
the doghouse design. Duke later performed an independent analysis
using the RELAP4/ MOD 5 computer code to verify the previous results.
The general plant arrangement of the doghouses is shown in
Attachment 1. Doghouse concrete plans and compartments are shown in
Attachment 2. Main Steam and Main Feedwater piping layouts between
containment and the Turbine Building are shown in Attachment 3.

2.2.2 Break Selection and Blowdown Data

Break locations in the Main Steam and Main feedwater piping were
selected based on conservative analyses and the criteria presented
in NRC Branch Technical Position MEB 3-1. The postulated breaks
and blowdown data are listed in Table 2-1. Westinghouse breaks'

are abbreviated by 'W' and Duke breaks 'D. '

The Westinghouse Main Steam breaks assumed larger flow areas
than the Duke analysis. The Duke blowdown data is based on final
piping design and break postulation.'

2.2.3 Method of Analysis and Computer Model

The TMD Code (RELAP4/M005 for Duke analysis) was used to model the
steam flow and pressure rise in the doghouse. The doghouse was
segmented into 24 compartments as shown in Attachment 2. The
atmosphere was represented by a 25th volume. Initial data such as
pressure, temperature, humidity, volume, flow area and elevation
were determined for each compartment. Flow areas, geometric
inertf as and form loss coefficients were input for each flow path
between compartments.

i



.

-
.

.

'

2.2.4 Blowdown Termination

Blowdown flow from the breaks was assumed to last for 30 minutes.
Af ter this tine operator action was assumed to prevent any further
blowdown.

2.2.5 Results

Results of the doghouse pressurization analysis are discussed in
section 2.6.1.

2.3 D0GHOUSE PIPE RUPTURE TEMPERATURE RISE ANALYSIS

2.3.1 General

The doghouses have been analyzed for environmental temperature rise
due to Main Steam and Main Feedwater pipe ruptures.

2.3.2 Break Selection and Blowdown Data

By comparison of the Main Steam and Main Feedwater breaks (see
Table 2-1), it was determined that the Main Steam breaks (Duke
breaks SMlD and SM2D) result in the most energy released. Therefore
these breaks were analyzed using the RELAP4/ MOD 5 computer code to
determine doghouse peak temperatures.

I 2.3.3 Method of Analysis and Computer Model

The RELAP4/M005 computer code was used to evaluate the temperature
rise in the doghouse. The doghouse computer model was set up as *
discussed in section 2.2.3 for the pressurization analysis.

'

2.3.4 Blowdown Termination

The blowdown flow was assumed to last for 30 minutes, as discussed
in section 2.2.4.

2.3.5 Resul ts

Results of the doghouse temperature rise analysis are discussed in
section 2.6.2.

2.4 D0GHOUSE FLOODING ANALYSIS -

A full guillotine break was assumed in the Main Feedwater line in the
doghouse for evaluating flooding consequences. The following water
sources were considered in determining the flood level.
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(1) Entire Steam Generator inventory

(2) Main Feedwater runout, unitl a level switch trips the Main
Feedwater pumps at one foot flood level.

(3) Auxiliary Feedwater flow for 30 minutes, at which time
operators -isolate the break.

Doghouse flooding results are discussed in section 2.6.3.

2.5 ENVIRONMENTAL EFFECTS DUE TO OTHER HIGH ENERGY BREAKS OUTSIDE
CONTAINMENT

2.5.1 Pressurization Effects

In addition to the doghouse high energy lines, high energy lines
were analyzed for pipe rupture pressurization effects outside
containment, but only the following two presented any-potential problems.

(1) 3" letdown line in Auxiliary Building

(2) 12" upper head injection nitrogen line in Upper Head Injection
Tank Building

Blowdown data and method of analysis for the above two cases are
listed in Table 2-2. Results are discussed in section 2.6.4.1.

1

2.5.2 Temperature Rise*

Regarding temperature rise effects, all high energy breaks
outside containment (excluding doghouses) are enveloped by
moderate energy lines. Section 1.4.3 (part of question 410.7
response) discusses examples of temperature rise analyses due;

to moderate energy breaks. Overall temperature rise results are
discussed in Section 2.6.4.2.

2.6 RESULTS

2.6.1 Doghouse Pipe Rupture Pressurization

Table 2-3 shows the peak pressure differentials which develop
in each of the 24 compartments as a result of the Westinghouse
TMD analyses. The results apply to both outside and inside dog-t

I
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houses since structural and Main Steam and Feedwater piping
layouts cre mirror image. These peak Westinghouse values have been
used in the structural design of the doghouses. Also shown in Table
2-3, for comparison, are results of the Duke RELAP analyses in the
compartments where the breaks occurred.-The original Westinghouse
figures are conservative when compared to the later Duke figures.
The methods used in the doghouse pressurization analysis are
consistent with the methods used for the subcompartments inside
containment. The TMD computer code was used in both cases to
model the mass and energy flow through the compartments. No
furtner structural verification of the doghouses is required.

2.6.2 Doghcuse Temperature Rise

The RELAP4/M005 computer code was used to determine the peak
temperature which developed in the doghouse due to a Main Steam
break. The Main Steam break was the worst case for temperature
effects. After five seconds the program reached steady state
conditions, with flow from the break approximately equalling flow
to the atmosphere. The temperature in each of the 24 compartments
at this time was 2900F plus or minus 6.50F. A conservative peak
temperature can be obtained by using a Mollier diagram and assuming
a constant enthalpy expansion from 500 psia on the saturation line

0to atmospheric pressure. This results in a 330 F peak tempgrature
which envelopes the RELAP4/M005 prediction. Therefore, 330 F is
used as the peak design temperature for pipe ruptures in the
doghouses. This temperature is assumed to exist for the first 30
minutes after the pipe rupture, at which time blowdown is terminated
(see 2.2.4). The temperature then decays to nonnal' steady state in
two hours. A relative humidity of 100% is assumed to coincide with the
pipe rupture steam environment.

2.6.3 Doghouse Flooding
.

The peak doghouse flood level, resulting from a Main Feedwater'

break, is 10 f t. This value is used as the design flood level for
the doghouses.

2.6.4 Environmental Effects Due to Other High Energy Breaks
Outside Containment

2.6.4.1 Pressurization Effects

As discussed in section 2.5.1 high energy line breaks outside
containment were analyzed for pressurization with only the
following two presenting any potential problems.

A break in the 3" letdown line in the Auxiliary Building (see
Table 2-2) was analyzed using the RELAP4/M005 computer code. The
maximum pressure which developed in the letdown heat exchanger
rooms was 15.56 psia (.86 psig). This value is reached within
the first second of blowdown. The pressure then levels off to
approximately atmospheric for the duration of the blowdown. A
break in the 12" nitrogen line in the Upper Head Injection Tank
Building was also analyzed using Ee RELAP4/M005 code. The
maximum pressure which developed ... this case was 15.55 psia (.85

_
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i psig). These peak pressures have been used in the design of the
J Auxiliary and Upper Head Injection Tank Buildings.

2.6.4.2 Temperature Rise

As discussed in section 2.5.2, moderate energy cracks
envelope the high energy breaks outside containment
(excluding doghouses) with regard to temperature rise

; effects. The main reason for-this is the residual heat
removal system, which operates at high temperature and
pressure only a portion of the time. Section 1.4.3 (part'

of question 410.7 response) discusses examples of
temperature rise analyses due to moderate energy breaks.

0The moderate energy cracks result in 212 F temperatures
i throughout most of the Auxiliary Building. A 100% relative
j humidity is assumed to coincide with the pipe rupture steam

environments.
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TABLE 2-1
.-

MAIN STEAll (SM) AND MAIN FEEDWATER (CF) BREAKS AND BLOWDOWN DATA

Line Conditions Blowdown flass Mass EnthalpyBreak Pressure Temperature Area Flux Flow (BTU /No. Compartment (psia) (O ) '(ft2) (lbm/sec (lbm/ lbm)F

-ft2) sec)

SMlW l 1107 Sat. Steam 1.00 23001 2300 1188
14 1107 Sat. Steam 2.10 2300 4830 1188

SM2W 2 1107 Sat. Steam 2.10 2300 4830 1188
17 1107 Sat. Steam 2.10 2300 4830 1188

CFlW 2 4002 445 2 01.418 50003 14180 424.6
CF2W 3 4002 445 2 01.418 50003 14180 424.6
CF3W 4 4002 445 2 01.418 50003 14180 424.6
CF4W 5 4002 445 2 01.418 50003 14180 424.6
CF5W 6 4002 445 2 01.418 50003 14180 424.6
CF6W 9 4002 445 2 01.418 50003 14180 424.6
SMID 1 1107 Sat. Steam .074 23001 170.2 1188

14 1107 Sat. Steam 1.95 23001 4485 1188
SM2D 2 1107 Sat. Steam .074 23001 170.2 1188

17 1107 Sat. Steam 1.95 23001 4485 1188
CFlD 2 401.72 445 201.4183 50103 7106 424.6
CF2D 4 401.7 445 201.4183 50103 7106 424.6

NOTES: IFrom Moody paper " Maximum Flow Rate of a Single Component, Two Phase Mixture," ASME 64-HT-35.

2This is feedwater saturation pressure at 445 F. It is used in the Westinghouse method for0
calculating maximum mass flux.

3 Maximum mass flux, G=250 Pb (Westinghouse method). '

J
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TABLE 2-2 PRESSdRIZATION ANALYSIS - BLOWDOWN DATA AND ANALYSIS METHOD FOR
HIGH ENERGY BREAKS OUTSIDE CONTAINMENT (EXCLUDING 00GH0VSES)

Break 3" Letdown Line in Auxiliary 12" Upper Head Injection
Description: Building, blowdown into nitrogen line, blowdown into

letdown heat exchanger Upper Head Injection Tank
rooms (See Attachment 1) Building (See Attachment 1)

~

Line Pressure 365 psia 1000 psia
,

Line Temperature 2900F 700F

Blowdown Area .05134 ft2 .668 ft2 (each end)

Steam Fraction .082241 ---

Total Mass Flux 12711 lbm/sec-f t (2) 3270lbm/sec-ft(3)2 2

Total Mass Flow 652.6 lbm/sec 4369 lbm/sec.0<t<.054 set
2184 lbm/sec .054 sec <t

Steam Mass Flow 53.67 lbm/sec ---
,

Steam Enthalpy 1150.5 BTV/lbm ---

Analysis Method RELAP4/ MOD 5 code was used RELAP4/M005 code was
to model the steam / air used to model the.
flow through the letdown nitrogen and air
heat exchanger rooms and flow through the
Auxiliary Building. Data Upper Head Injection
was input describing the Tank Building Data was

i compartment volumes and input describing
flow paths. the compartment volumes

and flow paths.

NOTES: 10btained as follows:
.

1

steam fraction = line enthalpy - sat. liquid enthalpy 014.7 psia
sat. vapor enthalpy - sat. liquid enthalpy, 014.7 psia

= 260 - 180.2
. 1150.5 - 180.2

20btained from the Henry-Fauske critical flow model incorporated
into RELAP4/M0D5

1

30btained from the formula for isentropic choked flow of a
compressible fluid.

.
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TABLE 2-3 D0GHOUSE COMPARTMENT PEAK PRESSURES

Compartment Peak Pressure Westinghouse Peak Pressure Duke

(see Attach- Westinghouse / Break No. Duke /RELAP Break No.
ment 2) TMD (psig) (See Table 2-1) (psig) (See Table 2-1)

1 5.10 SMlW

2 5.83 SM2W 4.41 CFID

3 3.98 SM2W

4 8.85 CF3W 7.79 CF2D

5 8.85 CF4W

6 5.05 CF5W

7 3.00 SM2W

8 3.45 SM2W

9 3.74 SM2W

10 3.32 SM2W

11 3.35 SM2W

12 3.78 SM2W

13 2.26 SM2W

14 3.86 SM1W 3.00 SMlD

15 2.31 SM2W

16 2.27 SM2W

17 4.47 SM2W 2.33 SM2D

18 2.26 SM2W .

19 1.62 SM2W

20 2.15 SM2W

21 1.59 SM2W

22 1.43 SM2W

23 1.97 SM2W

24 1.50 SM2W

l
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3.0 QUESTION 410.22 RESPONSE

3.1 PROTECTION OF SAFETY-RELATED COMPONENTS OR SYSTEMS FROM FLOODING

Flooding analysis has been performed on Catawba Unit 1. The following
responses address the protection of safety-related components or systems
from pipe breaks or cracks in high or moderate energy piping, or the
failure of all non-seismic Category I piping.

3.1.1 Flooding as a Result of Pipe Rupture

In the event of a worst case flood level resulting from pipe breaks
or cracks in high or moderate energy piping, the highest level for
each elevation, except elevation 522' in the Auxiliary Building, is
below 6 inches.1 In the analysis a 30-minute operator reaction time was
used and natural drainage routes were neglected for conservatism.

3.1.2 Flooding as a Result Non-Seismic Category I Piping

In the event of failure of all non-seismic piping a.id equipment the
flood level for each elevation, except elevation 522' in the
Auxiliary Building, is below 6 inches? The flood level is below 6
inches even with neglecting any natural drainage routes.

If all fluid released by either a non-seismic piping and equipment
failure, or the event covered in 3.1.1, propagates to elevation 522,
the level of flooding is not sufficient to affect safety-related
components or systems.

3.1.3 Flooding Resulting from Backflow

Under normal plant operation the worst case flooding' occurs outside
safety-related equipment compartments. The flood levels are acceptable
in each access area, neglecting any natural drain routes as discussed
above. Backflow through floor drains will not affect safety-related

,

components or systems. Floor pits will be assumed to fill and will be
evaluated. Corrective action relative to any safety-related components
which are submerged will be taken, as required.

NOTE:

I
| There is no safety-related equipment located less than 6" abow these
j floor elevations.
|

I


